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1. PROJECT BACKGROUND

1.1 The proposed Hong Kong — Zhuhai - Macao Bridge (HZMB) comprises a dual-3 lane
trestle bridge structure that links Hong Kong to the western Pearl River region. The
tentative landing point in Hong Kong is either to the north of San Shek Wan
comprising overland structure or to the south of San Shek Wan incorporating a
tunnel option. The Hong Kong section of the HZMB in the coastal waters is
approximately 5km long. A 5km highway (the North Lantau Highway Connection;
NLHC) predominantly located to the south of the airport is also required to link the
HZMB from the San Shek Wan landing point to the North Lantau Highway.
Subsequent to the commencement of the Assignment, a long-term connection
linking the NLHC to the existing North Lantau Highway via a reclamation off Tai Ho
Wan has also been proposed and will require assessment under the present study.
The whole study area to be assessed is presented in Figure 1.

1.2 An ElA is required to identify and where necessary recommended mitigation for any
impacts from the development on ecologically sensitive species and habitats. The
purpose of the present study is to conduct an ecological baseline survey within the
Hong Kong SAR in order to provide up to date and accurate ecological data to allow
the subsequent identification, prediction and evaluation of potential ecological
impacts that may arise due to the construction and operation of the HZMB.

1.3  The Highways Department of the Hong Kong SAR has commissioned Meinhardt
Mouchel Ltd to undertake the ecological baseline surveys for the HZMB under
Agreement No. MW 01/20083. The present Study commenced on 11 September 2003
and is due for completion in June 2004.
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2.

2.1

2.2

2.3

PURPOSE OF THIS REPORT

The purpose of this Supplementary Ecological Baseline Survey Report is to report
the results of the nine months ecological field surveys conducted during the period
11 September 2003 until the end of May 2004. The ultimate purpose of this
assignment is to obtain adequate data to allow accurate prediction of the project's
likely impacts upon the ecology of the study area, particularly those aspects
identified for special attention in Para. 6.1(c) of the Study Brief namely the vicinities
along marine portion of the Project which are frequented by the Chinese White
Dolphin; the Site of Special Scientific Interest (SSSI) at San Tau and the proposed
Lantau North (Extension) Country Park. An assessment of the ecological
characteristics of the proposed connection of the NLHC to Tai Ho is also required.
As required under Para 6.1(g) of the Brief, the ecological baseline survey should
investigate and describe the existing wildlife uses of the various habitats including
but not limited to inter-tidal mudflat; mangrove; seagrass bed; woodlands; natural
stream courses and rivers; vertebrates (avifauna, mammals, fish, herpetofauna);
macroinvertebrates (e.g., insects, crustaceans); intertidal and sub-tidal benthic
faunal communities; horseshoe crabs; Lantau North Country Park and Proposed
Lantau North (Extension) Country Park; any other habitats and wildlife groups
identified as having special conservation interest during the ecological field surveys.
The programme of field study has been designed to meet these requirements.

Field work began in September 2003 and initially a 6 month survey was
commissioned until early March 2004. A further additional 3 months of survey were
conducted from March to May 2004. The scheduled field works carried out during
this reporting period are presented in Appendix A. Surveys carried out during the
whole reporting period have included the following key faunal and floral groups and
accordingly, the report is broken down into the following sections for discussion
purposes:

freshwater and estuarine fish;

freshwater macroinvertebrate;

marine benthic macrofauna;

intertidal flora and fauna (hard and soft shores);
coral;

horseshoe crab;

cetaceans;

avifauna;

terrestrial mammal;

insect;

® & & 6 6 O O o o o o

herpetofauna; and
¢ habitats and vegetation including seagrass and mangroves.

Details of the marine fisheries in the Northwestern waters of Lantau are provided in
Volume 2.
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3. LITERATURE REVIEW
3.1 Background

3.1.1 The purpose of the literature review is to identify existing information on the habitats
and species present within the study area. Various reports and studies were
consulted to extract relevant data on the flora and fauna present in the study area.
Relevant books and scientific papers were also consulted and these have been cited
where appropriate although the most recent reports were generally relied upon to
provide contemporary information of the ecological characteristics of the study area.

3.1.2 Relevant scientific publications and EIA reports have been reviewed. The EIA and
EM&A studies reviewed include:

e New Airport Master Plan (Greiner-Maunsell ,1991);

e Remaining Development in Tung Chung and Tai Ho Comprehensive Feasibility
Study (Mott, 1998);

e Environmental Impact Assessment Report for Lantau North-South Road Link
between Tai Ho and Mui Wo (Mouchel, 2000);

e EIA Construction of an International Theme Park in Penny’s Bay of North Lantau
and its Essential Associated Infrastructure (Scott, 2000)

e Hong Kong-Pearl River West Link Preliminary Environmental Review (Scott,
2002)

e Final EIA for Permanent Aviation Fuel Facility (Mouchel, 2002b);

e Environmental Monitoring and Audit for Contaminated Mud Pit IV at East of Sha
Chau (Mouchel, 2002c, 2003a, 20044a, b, ongoing);

e Improvement to Tung Chung Road between Lung Tseng Tau and Cheung Sha
EIA (Mouchel, 2002a); and

e Tung Chung Cable Car Project EIA (Mott, 2003).

3.1.3 The aforementioned EIAs and EM&A provide a wealth of relevant information on the
ecology of the study area. The ongoing EM&A at the East of Sha Chau mud pits
(ESC) also collects benthic macrofauna samples to the west of the airport and
fisheries are trawled just off San Shek Wan and approximately 4km North of Tai Ho
Wan in both the wet and dry seasons each year (Mouchel, 2003a). Such recent data
are invaluable to the benthic fauna and marine fisheries baseline and have been
reviewed for this study.

3.1.4 The existing literature also provides a good baseline for species assessments. Other
relevant literature reviewed included:

e Porcupine! (Newsletter of the Department of Ecology and Biodiversity, Hong
Kong University);

e Hong Kong Biodiversity (AFCD Newsletter);

e Hong Kong Dragonflies (Wilson, 1995);

e Field Guide to the Dragonflies of Hong Kong (Wilson, 2003);
e Butterfly Watching in Hong Kong (Young and Yiu, 2002);

e A Field Guide to butterfly watching in Hong Kong (Yiu, 2004);
e Hong Kong Mangroves (Tam and Wong, 2000);

e The Avifauna of Hong Kong (Carey, et al., 2001);

n/90929/Report/Final 9 Month Survey/Final.doc 3 August 2004
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e Checklist of Hong Kong Plants (AFCD, 2001);

e Rare and Precious Plants of Hong Kong (AFCD, 2003);

e Freshwater Fish in Hong Kong (Lam 2002);

e The Sea Shore Ecology of Hong Kong (Morton and Morton, 1983);

e Port Survey of 1996/97 (AFCD, 1998) and Port Survey of 2001/02 (AFCD
website);

e Marine Benthic Communities in Hong Kong (CCPC, 2002);

e FEcological Status and Revised Species Records of Hong Kong’s Scleractinian
Corals (AFCD, 2004); and

e A Conservation Strategy for Lantau (Green Lantau Association, 1998).

AFCD'’s studies on Marine Benthic Communities in Hong Kong (CCPC, 2002) provide
baseline condition of marine benthic communities in Hong Kong’s waters while the
Port Surveys of 1996/97 and of 2001/02 provided information about fisheries
resources of Hong Kong. The Sea Shore Ecology of Hong Kong (Morton and Morton,
1983) provides useful information on the coastal ecology of Hong Kong while Hong
Kong Mangroves (Tam and Wong, 2000) includes relatively recent surveys of the
coastal areas of Northwestern Lantau. Jefferson and Leatherwood (1997), Jefferson
(2000) and Hung (2003) provided information about cetaceans in Hong Kong waters.

3.1.6 The existing literature provides a good baseline for species assessments of vascular

3.1.7

plants (Siu, 2000; Wu and Lee, 2000; Xing et al., 2000) and AFCD (2001) presents
an updated list of the Hong Kong flora.

Standard references for the groups which were the subject of the present study
include Goodyer (1992) and Reels (1996) for mammals; Karsen et al. (1998) and Lau
and Dudgeon (1999) for herpetofauna; Chong and Dudgeon (1992) and Lam (2002)
for freshwater fishes; Wilson (1995, 1997, 2003) and Wilson and Reels (2001) for
odonates; Walthew (1997), Reels and Walthew (1998), Young and Yiu (2002) for
butterflies; and Carey et al. (2001) and Viney et al. (1994) for avifauna.

An attempt to provide information on the conservation status of certain local fauna
has been made by Fellowes et al. (2002). This paper is designed to facilitate
ecological evaluations based on faunal species of concervation concern, objectively
and can assist in assessments conducted in accordance with the Technical
Memorandum (TM) of the Environmental Impact Assessment Ordinance (TMEIAO).
The paper examines the local (Hong Kong), regional (southern China) and global
restrictedness of native fauna species occurring in a wild state in Hong Kong,
combined with an assessment of the vulnerability of populations, using the most
reliable and up to date information available, and assigns a rating to each species
accordingly. Thus, a species of ‘Local Concern’ may not be particularly threatened
globally or regionally, but is rare or restricted in Hong Kong. A species of ‘Regional
Concern’ may not be particularly threatened globally, but is rare or restricted in the
region, while a species of ‘Global Concern’ is globally restricted to Hong Kong and
southern China. Some species are regarded as being of ‘Potential Regional Concern’
or ‘Potential Global Concern’. The paper was adopted in the present study in order to
complement the species evaluations derived from other the published literature.
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3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

3.2.6

3.2.7

Freshwater and Estuarine Fish

The freshwater streams present on north Lantau are generally unaffected by pollution
and support comparatively diverse aquatic communities (Chong and Dudgeon, 1992;
EPD, 2000; Mouchel, 2002a). The lowland freshwater streams and their resident
fauna are considered one of the most endangered habitats in Hong Kong and those
present within the study area require careful assessment.

Approximately 140 species of freshwater fish have been recorded in Hong Kong
(Lam, 2002). Of these 140 species, 63 are obligate freshwater species, 39 marine
vagrants, 32 are brackish water fish, 3 are catadromous (i.e., migrate from fresh to
marine water for breeding) and 3 are amphidromous (i.e., migrate between fresh and
marine water unrelated to breeding; Lam, 2002). A short overview of local freshwater
fish ecology is provided in Dudgeon and Corlett (1994). An informative source of
species present in Hong Kong is the comprehensive checklist produced by Chong
and Dudgeon (1992) which provides details of 96 indigenous fish species, including
some information on distribution and conservation status. A recent publication
Freshwater Fish in Hong Kong (Lam, 2002) provides useful information on species
identification (39 commoner species are fully described), distribution and
conservation status of the 140 predominantly freshwater fish species recorded locally.

Freshwater fish have been relatively well-studied in the north Lantau area. Chong
and Dudgeon (1992) reported that the Tai Ho (46 species recorded between 1980-
1991) and Tung Chung (23 species recorded between 1980-1991) streams are the
first and second most species-rich streams in Hong Kong, respectively. The locally
rare Ayu Plecoglossus altivilis was first described in Hong Kong from the Tai Ho
stream (Chong and Dudgeon, 1992) and is listed in the China Red Data Book of
Endangered Animals. The catadromous Giant Mottled Eel Anguilla marmorata has
also been recorded in Tai Ho stream (Chong and Dudgeon, 1992) and is also listed
in the China Red Data Book of Endangered Animals. Owing to the high diversity of
fish, the Tai Ho stream has been designated as a SSSI.

Extensive surveys conducted between June 2001 and January 2002 along the broad
corridor between Lantau and Sunset Peaks (encompassing both north and south
Lantau) revealed the presence of 18 freshwater fish species (Mouchel, 2002a). Of
these, four species were considered to be of conservation interest and three were
present in streams and/or tributaries in north Lantau adjacent to the present study
area. The three species of conservation interest comprised the Beijiang Thick-lipped
Barb Acrossocheilus beijiangensis, Philippine Neon Goby Stiphodon atropurpureus
and Ricefish Oryzias curvinotus.

The Beijiang Thick-lipped Barb was abundant in the Tung Chung Stream and
tributaries (Mouchel, 2002a) and has also been recorded in the nearby Wong Lung
Hang Stream (Chan, 1998). The Beijiang Thick-lipped Barb is restricted locally but
distributed throughout Guandong Province (Lam, 2002).

The Philippine Neon Goby was also present in Tung Chung Stream (Mouchel,
2002a). It was only very recently discovered in Hong Kong and was previously
known to occur in only one other site locally (Chan, 1999). It has also recently been
recorded in Tong Fuk and Pui O (Mouchel, 2002a).

The Ricefish was recorded in the Fong Yuen Marsh (Mouchel, 2002a). This species
is globally-restricted and highly endangered locally (and endangered globally; Chong
and Dudgeon, 1992). O. curvinotus is distributed throughout southeast China and
has been recorded locally from Chi Ma Wan on Lantau, Sam A Tsuen in the
northeast New Territories (Chong and Dudgeon, 1992), Sai Kung and reservoirs in
North District and Tuen Mun (Lam, 2002; Mouchel, 2002a).
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3.3

3.3.1

3.4

3.4.1

3.4.2

3.4.3

3.4.4

3.5

3.5.1

3.5.2

Freshwater Macroinvertebrate

The streams on north Lantau are generally unaffected by pollution inputs and
support comparatively diverse aquatic communities (Chong and Dudgeon, 1992;
EPD, 2000; Mouchel, 2002a). Wilson (1995) and Mouchel (2002a) also reported the
presence of several endemic odonates on Lantau and the larval stages are
completed in uncontaminated freshwater. The streams of Hong Kong are known to
support a diverse group of freshwater macroinvertebrates some of which are
endemics (e.g., certain odonates and water beetles). The recently published China
Water Beetle Trilogy (Jach and Ji, 1995, 1998, 2003) reported that some of the
water beetles in Hong Kong are probably endemic as they have thus far not been
recorded in other parts of Mainland China. These include Sinonychus lantau
(Elmidae) from Ngau Kwu Long near to Tai Ho.

Marine Benthic Macrofauna

The macro-fauna consist of the invertebrate organisms larger than 1mm living within
the sediment (predominantly in the upper well-oxygenated layers). The major
conclusion from the previous work in the Northwestern waters (review mostly based
on Greiner-Maunsell, 1991; Mouchel, 2001a; 2002c) as summarised in Mouchel
(2002b) was that benthic macrofauna present are impoverished and relatively similar
throughout the Northwestern waters and are representative of the general study area.

The monitoring results in the Northwestern waters have tended to indicate that the
benthic community recorded over approximately the past ten years has remained of
similar composition and as with most benthic communities polychaetes are
numerically abundant comprising between 44-71% of individuals present and
molluscs, crustaceans and echinoderms are also well represented components of
the soft-bottom community (Mouchel, 2002b). Echinoderms are, however, not always
recorded in the study area (Greiner-Maunsell, 1991) as the larvae of these
organisms are often stenohaline (Nicholson, 2001) and unlikely to tolerate the wide
salinity fluctuations associated with freshwater discharges from the Pearl River in the
wet season.

Infauna diversity in the study area is relatively low (H’ < 2) compared to other areas
in Hong Kong. The impoverished assemblages present is likely due to the proximity
of Pearl River Estuary (estuarine areas are often less diverse owing to their highly
dynamic physical and chemical nature) and possibly due to the predominantly silt-
clay composition of the seabed that tends not to support high diversity (Shin, 1998;
Mouchel, 2002b, 2004a; CCPC, 2002).

There is no known macrofauna species of conservation interest in Hong Kong, other
than the cephalochordate Branchiostoma belcheri. The species is regarded as a
living fossil link in the evolution of marine invertebrates to vertebrates and is,
therefore, considered a potentially important species. The species, however, is
typically recorded in the eastern waters of Hong Kong (CCPC, 2002) although these
were also recently recorded to the south of Cheung Chau (Mouchel, 2003b).

Intertidal Flora and Fauna (Hard and Soft Shores)

The intertidal ecology of Hong Kong is well studied (Morton and Morton, 1983).
There were also recent publications that are particularly relevant to the intertidal
fauna and flora within areas covered under this Project and these included Mouchel
(2000, 2002a), Tam and Wong (2000), Williams (2003) and Chan and Caley (2003).

Various studies of the coastal areas of Northern Lantau (ERM, 2000; Mouchel, 2000,
2002b; Tam and Wong, 2000; Mott, 2003) have revealed that the intertidal fauna and

n/90929/Report/Final 9 Month Survey/Final.doc 6 August 2004



Agreement No. MW 01/2003

Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey NENYRDT
Mouchel

Final 9 Month Ecological Baseline Survey Report

3.6

3.6.1

3.6.2

3.6.3

3.7

3.7.1

flora present are typical of other locations in Hong Kong although important species
such as horseshoe crabs and seagrasses are present within certain bays in the
study area. A review of these groups is addressed separately in this Report.

Coral

Hard corals are protected in Hong Kong by the Animals and Plants (Protection of
Endangered Species) Ordinance (Cap. 187) which includes the protection of all
stony (hard) corals. The distribution of hermatypic corals is largely controlled by the
requirements of their photosynthesising zooxanthellae which require strong light and
hence shallower water, whereas many of the soft corals that do not possess
symbiotic algae can survive at greater depths (Morton and Morton, 1983; Morton,
1994). Corals are usually adversely affected by reduced salinity (hyposalinity) and
high levels of suspended solids and significant hermatypic coral communities appear
to be absent from the study area.

Hard corals have been recorded in the wider study area. The coral communities are,
however, sparse compared to rocky reefs of similar depth in the oceanic eastern and
southern waters of Hong Kong. A few solitary hermatypic corals (thought to be
Balanophyllia or Phyllangia sp.) have been recorded in the vicinity of The Brothers
and soft corals, sea pens and gorgonian corals (sea fans) are also present
throughout the Northwestern waters (Mouchel, 2002b, 2003a). Solitary corals have
also been reported from Sham Tseng and Tsing Lung Tau adjacent to Castle Peak
Road (Mouchel, 2001a). A number of ahermatypic cup corals, pale-blue gorgonian
(Euplexaura sp.), occasional Dendronephthya sp. colonies, isolated sea pens
(Virgularia or Pteroides sp.) and one hermatypic coral QOulastrea crispata were also
recently recorded at Sham Tseng and Tsing Lung Tau (Mouchel, 2001b). There are
also records of hard corals at Sha Chau. Dive surveys conducted in late 1994 at
locations around Sha Chau revealed the presence of protected hard corals (Faviidae)
in subtidal areas (ERM, 1995). The hard coral species recorded in the Northwestern
waters are generally common in local waters (Scott, 1984) although are more
abundant in the eastern waters and the study area (comprising Northwestern waters)
may represent their westernmost distribution in Hong Kong.

It is notable that the ahermatypic cup coral (Balanophyllia or Phyllangia sp.) and the
pale-blue gorgonian (Euplexaura sp.) have only rarely been recorded in the oceanic
eastern and southern waters of Hong Kong and it is likely that these species are
adapted to the hyposaline waters of the study area (Mouchel, 2001b). The presence
of the hermatypic (containing zooxanthellae) coral Oulastrea crispata is unusual
owing to the prevailing hydrological conditions although total cover was sparse (<1%)
and many individuals were in poor condition (Mouchel, 2001b).

Horseshoe Crabs

Horseshoe crabs are an ancient and taxonomically isolated group (class
Merostomata). Three species have been reported in Hong Kong waters namely
Tachypleus tridentatus, T. gigas and Carcinoscorpius rotundicauda. The
conservation status of the three Indo-Pacific species is listed as "Data Deficient" by
the IUCN, indicating that existing knowledge is insufficient to determine whether they
are threatened or endangered. Horseshoe crabs have only recently been identified
as a species of potential conservation concern in Hong Kong and are not presently
protected under local law. All three species appear to be undergoing rapid population
declines and are thought to be under severe pressure in the South China Sea,
including Hong Kong waters, due to habitat loss, pollution and over exploitation
(Huang, 1997; Chiu and Morton, 1999, 2003; Chiu, 2003; Morton and Lee, 2003).
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In an extensive study of the distribution of horseshoe crabs in Hong Kong conducted
between March 1995 and June 1998 Tachypleus gigas was not recorded and its
local status is uncertain. It is likely that only two species of horseshoe crab (T.
tridentatus and C. rotundicauda) are currently widely distributed in Hong Kong as no
recent records of T. gigas are available (Chiu and Morton, 1999; Mouchel, 2002b).
Liao et al. (2001) also did not record T. gigas in their extensive surveys (September
1994 to June 1998) of the South China Sea (from Hainan to Xiamen).

Within the study area, T. tridentatus and C. rotundicauda have been recorded at Tai
Ho Wan, Tung Chung Wan, San Tau and Sha Lo Wan and Sham Wat (Huang, 1997;
Chiu and Morton, 1999; Fong, 1999b; Mouchel, 2000, 2002b; Mott, 2003).
Specimens of horseshoe crabs collected in the vicinity of the study area during
March to September 1996 (ERM, 1997), records mostly from March 1995 to June
1998 (Chiu and Morton, 1999) and between May and January 2004 (Mouchel,
ongoing) are presented below in Table 5.12.

Cetaceans

There are fifteen recorded cetacean species from Hong Kong waters although only
two of these species, the Indo-Pacific Humpback dolphin (Sousa chinensis) and
Finless porpoise (Neophocaena phocaenoides) are resident (Parsons et al., 1995).
Until the early 1990s there were few records of Sousa chinensis in Hong Kong
waters (Jefferson and Leatherwood, 1997) although construction of the international
airport at Chek Lap Kok drew attention to the presence of the Indo-Pacific Humpback
dolphin in local waters and intensive research into the distribution and conservation
requirements of the species have been ongoing since about the mid 1990s.

Although other cetaceans (Finless porpoise and False killer whale) have been found
in the Northwestern waters, these are probably extralimmital records and only the
Indo-Pacific Humpback dolphin has so far been consistently reported from the study
area where it is widely distributed (Parsons et al., 1995; Jefferson and Leatherwood,
1997; Jefferson, 2000). There appears to be only limited overlap in distribution of the
Indo-Pacific Humpback dolphin and Finless porpoise in local waters as the dolphin
tends to be predominantly distributed in the western waters whereas the porpoise is
usually recorded from areas further to the east of Hong Kong (the southern coast of
Lantau around Fan Lau and the Soko Islands predominantly marks the western edge
for the distribution of Neophocaena phocaenoides; Parsons et al., 1995; Jefferson,
2000).

Globally, the Indo-Pacific Humpback dolphin is widely distributed throughout shallow
(< 20 m) coastal waters of the Indian and Western Pacific Oceans, from South Africa
in the west to northern Australia and Southern China in the east (Parsons et al.,
1995; Jefferson, 2000; Jefferson and Karczmarski, 2001). In Hong Kong, Sousa
chinensis predominantly frequents the less saline brackish waters around the Pearl
River Estuary although loss of habitat to numerous developments, fishing, shipping
activity and pollution from various sources have placed increasing pressure on the
local Indo-Pacific Humpback dolphin population (Liu and Hills, 1997; Jefferson,
2000). In Hong Kong, the dolphin population is centred in the Northwestern waters.
The total size of the Pearl River breeding population is difficult to estimate accurately
although has been estimated to comprise at least 1,028 individuals with
approximately 100 inhabiting Hong Kong’s Northwestern waters (Jefferson, 2000;
Hung, 2003).

Groups of Indo-Pacific Humpback dolphin are consistently recorded from waters
near Tuen Mun and off Lung Kwu Chau, Sha Chau and around the airport although
the distribution in Hong Kong may be presently more restricted than when the
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population was assumed to contain more individuals in the past (Parsons et al.,
1995). It should be noted, however, that no reliable census data are available prior to
the construction of the Hong Kong International Airport and the hypothesis that the
population was larger in the past is only an assumption. The distribution of the
dolphin tends to show a slight seasonal response (possibly related to feeding
opportunities, as the species is known to feed predominantly on estuarine fish) as
individuals tend to move further to the east of the study area during the summer
monsoon when ambient seawater is lower in salinity (Jefferson, 2000). In the dry
season (winter and spring) the population tends to be concentrated in the waters
around the Sha Chau and Lung Kwu Chau Marine Park and to the north of Chek Lap
Kok, although individuals are recorded within the entire study area throughout the
year (Jefferson, 2000).

Avifauna

Hong Kong has over 400 naturally-present bird species, including several that are
protected under international legislation (Carey et al., 2001). All native bird species
are protected in Hong Kong under the Wild Animals Protection Ordinance (Cap. 170).

Surveys at Tai Ho in 1998 revealed the presence of 68 predominantly wetland-
dependent bird species (Mouchel, 2000). The major groups present included egrets,
herons, eagles, hawks and kingfishers. Notable species recorded included Little
Egret, Crested Serpent Eagle, Japanese Sparrowhawk, Crested Goshawk, Bonelli’'s
Eagle, Chestnut-winged Cuckoo, Broad-billed Roller, Chestnut Bulbul, White’s
Thrush and Pale-legged Leaf Warbler (Mouchel, 2000).

Bird surveys were conducted recently between May 2001 and January 2002 along
the broad corridor between Lantau and Sunset Peaks (encompassing both north and
south Lantau) and revealed the presence of 46 species (Mouchel, 2002a). Of these
species, three were present on north Lantau and considered to be of conservation
interest. The three species of conservation interest comprised the Grey Nightjar
(Caprimulgus indicus), Lesser Coucal (Centropus bengalensis) and Greater Coucal
(Centropus sinensis) (Mouchel, 2002a). The Grey Nightjar is widespread in China
although only a scarce passage migrant and summer visitor in Hong Kong (Viney et
al., 1994; Yen et al., 1996; MacKinnon and Phillipps, 2000; Carey et al., 2001). In
addition, both the Lesser and Greater Coucals, which although common and
widespread in Hong Kong where they frequent degraded habitats, are considered to
be threatened in China (Wang et al., 1998).

Several species of coastal birds notably ardeids have been recorded on the intertidal
mudflats along the north Lantau coast. Over 40 Little Egret (Egretta garzetta) were
recorded between October and December 2002 in Tung Chung Bay (Mott, 2003).
Egrets are widespread and abundant in Hong Kong although increasingly threatened
throughout their global range due to development pressures and loss of habitat.
Several Little Egret’s have been previously recorded from Tung Chung Bay (Carey et
al., 2001) and it appears that this location represents an important habitat for this
species.

Other notable bird species that have been comparatively recently recorded in the
wider study area include Eurasian Eagle Owl Bubo bubo, Bonelli's Eagle Hieraaetus
fasciatus, White-bellied Sea Eagle Haliaeetus leucogaster and Dusky Warbler
Phylloscopus fuscatus (Mouchel, 2002a; Mott, 2003). Although many of the avifauna
species recorded are highly mobile, many have highly specific habitat requirements
and/or form dense flocks and the assessment of impacts associated with the project
will require to consider such factors.
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Terrestrial Mammals

Studies on the distribution of Hong Kong’'s large mammal fauna have been
conducted by Hills and Phillipps (1981), Goodyer (1992) and Reels (1996). Sightings
of large mammal species, such as Barking Deer, Wild Boar, Chinese Porcupine,
Chinese Leopard Cat, Seven-banded Civet, Masked Palm Civet, Ferret Badger and
Chinese Otter were made across the territory but records of larger mammals are
scarce for Lantau (Hills and Phillipps, 1981; Goodyer, 1992; Reels, 1996; Mouchel,
2000, 2002a; Mott, 2003).

A recent study for the EIA for Tung Chung Cable Car reported two visual/aural
observations of the Barking Deer Muntiacus reevsii in Hau Hok Wan and San Tau
Valley (Mott, 2003). Another recent EIA of the Tung Chung Road between Lung
Tseng Tau and Cheung Sha (Mouchel, 2002a), recorded a dead Ferret Badger
(Melogale moschata) and signs of civet activity. In addition, surveys undertaken for
the Lantau North-South Road Link EIA (Mouchel, 2000) recorded one civet dropping
in the upland area near Wong Kung Tin. All these recent mammal surveys together
with other previous studies carried out on Lantau (Goodyer, 1992; Reels, 1996)
support the conclusion that large mammals are scarce across Lantau Island.

Insects (Dragonflies and Butterflies)

The odonate fauna of Hong Kong extends to over 100 species, including several that
are endemic. Information on species identification, distribution and conservation
status have been described by Wilson (1995, 1997, 2003). Wilson (1997) identified a
forested area at 600m altitude on the northern slope of Sunset Peak as one of 23
key dragonfly sites in Hong Kong (two other key dragonfly sites were also located on
Lantau, around Keung Shan). Streams on Sunset Peak are known to support
populations of the endemic Rhipidolestes janetae (for which Sunset Peak is
presently the only known site used by this species of damselfly in the world) and the
near-endemics Sinosticta ogatai and Drepanosticta hongkongensis. S. ogatai and D.
hongkongensis were previously considered Hong Kong endemics, but were recently
discovered on one mountain in Shenzhen, adjacent to the Hong Kong border (Reels,
2001). Another species known to be present in the wider study area, the damselfly
Agriomorpha fusca, was previously considered restricted to Hong Kong and
Guangdong, but has recently also been recorded from Hainan (Wilson and Reels,
2001). The locally uncommon Marsh Dancer Onychargia atrocyana has been
recorded in Sha Lo Wan (Wilson, 2003).

Some relevant EIA studies (Mouchel, 2000; 2002a) reported a number of dragonfly
species of conservation interest in the vicinity of the study area. These include
Agriomorpha fisca, Drepanosticta hongkongensis, Leptogomphus elegans
hongkongensis, Meligomphus moluami, Protosticta beaumonti, Sinosticta ogatai,
Stylogomphus chunliuae, Zygonyx iris insignis, Macromia sp and Pseudagrion
microcephalum. Another recent study carried out by Chan and Lau (2001) also
revealed the presence of a locally rare dragonfly Diplacodes nebulosa along the
Sham Wat Stream.

Over 200 species of butterfly have been recorded from Hong Kong (Bascombe,
1995; Bascombe et al., 1999). A useful account of the local status of butterfly
species in Hong Kong was provided by Walthew (1997) later updated by Reels and
Walthew (1998). There are no endemic species and, although data on regional rarity
are scant, the majority of local species, including most of those that are considered
rare in Hong Kong, appear to be widely distributed within southern China and the
Asian tropics (Chou, 1994; Bascombe, 1995; Bascombe et al., 1999). The Birdwing
Butterfly Troides helena and Trioides aeacus are the only species of insect currently
protected in Hong Kong. The species is well-established between Po Lin and Tung
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Chung (Young and Reels, 1998). San Tau is also considered to be an important site
for this protected butterfly species (Yiu, 2004).

Some studies documented a number of notable butterfly species of conservation
interest in the proximity of the study area. Surveys conducted for the Tung Chung
Road EIA (Mouchel, 2002a) revealed the presence of eight butterfly species of
conservation interest. These include Large Branded Swift Pelopidas subochracea,
Palepalm Dart Telicota colon, Common Rose Pachliopta aristolochiae, Small Grass
Yellow Eurema brigitta, Pale Cerulean Jamides celeno, Black-veined Sergeant
Athyma ranga, Gaudy Baron Euthalia lubentina and Commander Moduza procris.
The Lantau North-South Link EIA (Mouchel, 2000) reported two species of
conservation interest namely Striped Blue Crow Delias hyparet and Chestnut Tiger
Parantica sita. Records from a more recent study (Mott, 2003) include the rare
Dragontail Lamproptera curius near San Tau Stream together with the protected
Birdwing Butterfly Troides helena in the vicinity of Tung Chung.

Yiu (2004) also indicated that San Tau is an important location for rare/luncommon
butterfly species such as White Dragontail, Red Lacewing, White-edged Blue Baron,
Plains Cupid, Falcate Oak Blue and the protected Golden Birdwing. In addition, Sha
Lo Wan is also known to support rare/uncommon species hamely Swallowtail, Yellow
Orange Tip, Dark Blue Tiger, Red Lacewing, Cornelian and Silver Streak Blue (Yiu,
2004).

Herpetofauna (Reptiles and Amphibians)

Previous studies on Lantau (Lau and Dudgeon, 1999; Mouchel, 2000; Mouchel,
2002a; Mott, 2003) have revealed the presence of a number of herpetofauna species
within or adjacent to the study area, including the endemic Romer’s Tree Frog
Philautus romeri which has a restricted local distribution (Karsen et al.,, 1998).
Romer’s Tree Frog was previously considered to be restricted to only a few locations
in Hong Kong and was threatened by the airport development at Chek Lap Kok
encompassing Scenic Hill (Karsen et al.,, 1998). Romer’s Tree Frog from Chek Lap
Kok were, however, bred in captivity and released at selected sites in the New
Territories in the early 1990s. Recent records of Romer’s Tree Frog in areas
adjacent to the study area include Lau and Dudgeon (1999) and Mouchel (2002a).
An individual Romer’s Tree Frog was previously recorded on Scenic Hill at Chek Lap
Kok (Mouchel, 2002a) and previous study (Mouchel, 2002a) has indicated the high
ecological value of Scenic Hill as both habitat (secondary woodland) and species
(Romer's Tree Frog) present are of high value and/or conservation interest. In
addition, an adult Romer’s Tree Frog and seven tadpoles were recorded on the
northern side of Scenic Hill during a survey conducted by the Agriculture, Fisheries
and Conservation Department and an another recent survey (July 2004) also
revealed the presence of one adult from the same location (AFCD, pers. comm.).
These observations indicate that a remnant population of Romer's Tree Frog is
extant on Scenic Hill.

Other less common herpetofauna recorded in the broader Tung Chung area
included Large-spotted Cat Snake Boiga multimaculata and King Cobra
Ophiophagus hannah (Chan and Lau, 2001). Chan and Lau (2001) also observed
the locally uncommon Three-striped Grass Frog Rana macrodactyla in the vicinity of
Sham Wat Stream while Mouchel (2002a) recorded the globally restricted Short-
Legged Toad Megophrys brachykolos at the Tung Chung stream and Chinese Cobra
Naja atra at Shek Mun Kap. The Chinese Cobra is globally restricted to southern
China (Karsen et al., 1998) and is a CITES Appendix Il species. It is also listed as
vulnerable in the China Red Data Book. A list of herpetofauna previously reported in
areas adjacent to the study area is included in Table 3.1.
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Table 3.1 Historical Records of Herpetofauna from the wider Study Area

Common Name Scientific Name Area Remark

Buff-striped Keelback |Amphiesma stolatum Tung Chung

Large-spotted Cat Boiga multimaculata Tung Chung

Snake

Copperhead Racer |Elaphe radiata San Tau

Chinese Cobra Naja atra Shek Mun Kap stream Potential Regional Concern
(Fellowes et al., 2002).
CITES I

King Cobra Ophiophagus hannah Tung Chung

Rat Snake Pytas sp. Sha Lo Wan

Asian Common Toad |Bufo melanostictus San Tau, Tung Chung

Short-legged Toad Megophrys brachykolos |Tung Chung Stream Potential Global Concern
(Fellowes et al., 2002)

Ornate Pigmy Frog Mirohyla ornata Tung Chung
Marbled Pigmy Frog |Mirohyla pulchra Tung Chung
Romer’s Tree Frog  |Philautus romeri Tung Chung, Tung Considered an endemic.

Chung Stream, Shek Protected in Hong Kong.
Mun Kap stream, Scenic |Potential Global Concern

Hill (Fellowes et al., 2002)
Brown Tree Frog Polypedates Tung Chung
megacephalus
Three-striped Grass |Rana macrodactyla Sham Wat Wan, Tung
Frog Chung
Chinese Bullfrog Rana rugiosa Tung Chung Potential Regional Concern
(Fellowes et al., 2002).
Gunther's Frog Rana guentheri Tung Chung
Paddy Frog Rana limnocharis Tung Chung
Tokay Gecko Gekko gekko Tung Chung Regional Concern

(Fellowes et al., 2002)

Long-tailed Skink Mabuya longicaudata Chek Lap Kok, San Tau

Source: Chan and Lau (2001); Mouchel (2002a); Mott (2003); AFCD (pers. comm.)

Habitats and Vegetation

A recent checklist of the Hong Kong Vascular Plant was published by AFCD (2001)
and provides comprehensive information on species locally found. The conservation
status of each plant species recorded was derived primarily from the comprehensive
studies by Siu (2000), Wu and Lee (2000), Xing et al. (2000) and the AFCD (2003).

Previous studies in the area have revealed that naturally developed woodland was
present in the ravines along Tung Chung Road and these wooded areas represented
old stands (Mouchel, 1998, Mouchel, 2002a). Rare/protected species recorded
during the Lantau North-South Link EIA floral surveys (Mouchel, 2000), included the
Pitcher Plant Nepenthes mirabilis, the seagrass Halophila beccarii and some orchids.
Floral surveys conducted between June 2001 and January 2002 along the broad
corridor between Lantau and Sunset Peaks (encompassing both north and south
Lantau) revealed the presence of 319 plant species (Mouchel, 2002a). Of these, four
species of conservation interest, Liparis viridiflora, Acampe rigida, Pavetta
hongkongensis and Artocarpus hypargyreus were identified. A recent floral survey
conducted for the Tung Chung Road Cable Car EIA (Mott, 2003) also reported
several rare/protected plant species including the shrub Enkianthus quinqueflorus,
Camellia euryoides and two orchids, Pholidota chinensis and Spathoglottis
pubescens. In the EIA study Brief for this project, the rare sedge Carex leucochlora
was highlighted while the Biodiversity Survey recorded a very rare sedge Carex
tristachya in Hau Hok Wan (Xing, 2000; Scott, 2002).

Some fung shui woods are present within the study area and these woods are
located behind Pak Mong, San Tau and Sha Lo Wan Village. Floral survey (Mott,
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1998) recorded the presence of a locally restricted tree species Ormosia
semicastrata in Pak Mong fung shui woods (Xing et al., 2000).

Seagrass and Mangroves

3.13.4 Seagrass beds and mangroves are recognised in the TM (Annex 16, Note 2) as
important coastal communities as they provide habitat for several species including
fish and spawning and nursery grounds for horseshoe crabs. The San Tau SSSI was
established in 1994 (AFCD, 2003) due to the important mangrove, eelgrass and
seagrass community present. There is a large amount of existing data on the mangal
and seagrass habitats present in the study area (e.g., Fong, 1998, 1999a, 1999c;
Tam and Wong, 2000; Mouchel 2002a). Previous studies (Tam and Wong, 2000,
Mouchel, 2000, 2002a) revealed the presence of some notable species of
conservation interest within the study area. These included the important seagrass
species Halophila beccarii, H. ovata, Zostera japonica, and restricted species such
as Bruguiera gymnorrhiza, Lumnitzera racemosa and Thespesia populnea.
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Field Survey Methodology
Background

Field work focussed on habitats and species identified in the literature review where
adequate data were not available. Other habitats and species groups were also
surveyed to characterise the ecology of the study area and prepare an ecological
profile. The surveys comprised both wet and dry seasons between September 2003
and March 2004.

The purpose of the ecological surveys was to focus on the optimal census technique
and survey period when each animal group was likely to be encountered. The overall
quality of the Study is dependent on selecting the correct survey period and survey
technique. The survey effort also focussed on those areas mostly likely to be
impacted by the Project such as landing points and tunnel portals.

Freshwater and Estuarine Fish

Streams distributed in the study area and notably from Sham Wat to Sha Lo Wan,
Tung Chung Bay and Tai Ho Wan were surveyed and the fish present identified by
direct observation and active sampling. Both methods were used as active sampling
was not effective for sensitive species whereas direct observation (with or without a
diving mask) was not effective or possible at locations subject to high turbidity. As
much of the Study Area is coastal, many of the aquatic habitats present are subject
to marine water influence and both the habitat and fish assemblages present are
characteristic of estuarine conditions.

Fish surveys were carried out on the 25, 27 September, 22, 23 October, 15, 16
December 2003, 17 and 18 February, 12 and 13 April an 12 May 2004. In order to
facilitate the description of species-habitat quality on a stream by stream basis,
individual stream courses were numbered for reference (Figures 2.1 — 2.4). All fish
were identified to species level and abundance recorded.

Freshwater Macroinvertebrate

Freshwater macroinvertebrates were sampled at representative sites (riffle, pool)
along each major stream course. Five, 3-minute standardized kick samples were
collected at each sampling location. Macroinvertebrates were identified to suitable
taxonomic resolution (e.g., Dudgeon, 1999) and habitat quality established through
the use of biotic indices (e.g., Abel, 1996).

Biotic Index

Stream water quality was calculated using the Biological Monitoring Working Party
(BMWP) biotic index. This index is easily calculated and only requires the fauna
present to be identified to the family level. Each family present is assigned a score
(based on their relative tolerances to pollution) and the BMWP score is the sum of
the individual scores for the families recorded at each sampling location (Abel, 1996).
The score does not take into account abundance or the presence of several species
from the same family in the sample during the BMWP calculation and the index can,
therefore, be rapidly calculated using relatively simple taxonomic resolution.

The BMWP score provides a classification (based on pollution tolerance/intolerance)
of each sampling location which represents the current ecological condition (health)
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and also helps to summarise a large amount of ecological information into a single
representative value. The BMWP scores are presented in Table 4.1 below.

Table 4.1 The BMWP Scores used to Calculate the Biotic Index for Freshwater
Macrofauna
Family Score
10

Siphlonuridae, Heptageniidae, Leptophlebiidae, Ephemerellidae, Potamanthidae,
Ephemeridae, Taeniopterygidae, Leuctridae, Capniidae, Perlodidae, Perlidae,
Chloroperlidae, Aphelocheiridae, Phryganeidae, Molannidae, Beraeidae, Odontoceridae,
Leptoceridae, Goeridae, Lepidostomatidae, Brachycentridae, Sericostomatidae

Astacidae, Lestidae, Agriidae, Gomphidae, Cordulegasteridae, Aeshnidae, Corduliidae,
Libellulidae, Psychomyiidae, Philopotamidae

Caenidae, Nemouridae, Phyacophilidae, Polycentropidae, Limnephilidae

Neritidae, Viviparidae, Ancylidae, Hydroptilidae, Unionidae, Corophiidae, Gammaridae, 6
Platycnemididae, Coenagriidae

Mesovelidae, Hydrometridae, Gerridae, Nepidae, Naucoridae, Notonectidae, Pleidae, 5
Corixidae, Haliplidae, Hygrobiidae, Dytiscidae, Gyrinidae, Hydrophilidae, Clambidae,
Helodidae, Dryopidae, Elminthidae, Chrysomelidae, Curculionidae, Hydropsychidae,
Tipulidae, Simuliidae, Planariidae, Dendrocoelidae
Baetidae, Sialidae, Piscicolidae 4
Valvatidae, Hydrobidiae, Lymnaeidae, Physidae, Planorbidae, Sphaeriidae, 3
Glossiphoniidae, Hirudidae, Erpobdellidae, Asellidae

2

Chironomidae

Oligochaeta (whole class)

A total of six macroinvertebrate stream surveys were carried out between September
2003 and January 2004. The sampling locations are presented on Figure 3.

Marine Benthic Macrofauna

Marine benthic sampling was carried out in both the wet (2 October 2003) and dry
season (7 January 2004) usm29 a modified van veen grab (capacity of ~11.3 litres;
top surface area ~30 x 32 cm®). Five grab samples were collected in each of three
areas namely the Hong Kong Section (HKS1-HKS5), Tung Chung Channel (NLHC1-
NLHCS5) and Tai Ho Wan (THW1- THWS5). The locations of the benthic macro-fauna
sampling stations are presented in Figure 4. The stations are delineated into three
areas, comprising the following:

e Hong Kong Section (HKS1 — HKS5);
e Tung Chung Channel (NLHC1 — NLHCS5); and
e Tai Ho Wan (THW1 — THWS5).

Sampling methodology, design and analysis are discussed in the following sections.
During this reporting period, a suite of biological-based assessments were carried
out to determine the macrofaunal community structure of the study area. The
sampling stations were located in areas likely to be disturbed by the project and were
mostly located directly under the alignment.

Sampling Design and Analysis

n/90929/Report/Final 9 Month Survey/Final.doc 15 August 2004
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The benthic macrofauna samples were analysed for a suite of biological
characteristics including composition and number of individuals present. The
community diversity of benthic assemblages was also calculated. The distribution of
biomass amongst the benthic macrofauna present were also plotted because
ecological theory suggests that the distribution of numbers of individuals among
species in macrobenthic communities are unbalanced through pollution and
disturbance (Warwick, 1986). By plotting the abundance and biomass of the
macrofaunal organisms present (abundance biomass comparisons referred to as
ABC plots), it is possible to determine the prevailing level of disturbance at each
location. The ABC plots were constructed using PRIMER (version 4.0) software. The
macrofauna present were also used to derive a biological index (biotic index) of
sediment quality in the three areas. The following major biological parameters were
determined from the benthic macro-fauna samples:

Faunal abundance;
Faunal biomass;

Faunal diversity;

Species composition; and
Trophic structure.

Field Sampling Procedures

Following accurate positioning of the survey vessel (using the dGPS navigation
system), a modified van Veen grab sampler was deployed at each of the sampling
locations. A replicate grab sample was obtained at each station (5 Hong Kong
Section; 5 Tung Chung Channel; 5 off Tai Ho Wan; >n = 15). Any grab sample
showing uneven penetration into the seabed or only partially filled with sediment was
rejected. Sediment subsamples (approximately 1 kg) were also collected for particle
size and total organic carbon analysis (only samples from selected stations HKS1,
HKS5, NLHC1, NLHC5, THW1 and THWS5 were analysed) and the remaining
sediment was processed for benthic macrofauna.

For preliminary sediment processing on the survey vessel, each sample was gently
sieved through a 1.0 mm and 0.5 mm mesh sieve and carefully worked through the
sieves using seawater. The material retained on each of the sieves was then washed
gently into labelled, double-bagged plastic Ziploc bags and the contents fixed in 5%
buffered formaldehyde in seawater containing Rose Bengal (the Rose Bengal vital
stain assisted the differentiation of organisms from non-living material when
processed in the laboratory because biota stains pink).

Laboratory Procedures

Adequate fixation of the benthic organisms was achieved through holding samples
for a minimum of 24 hours in formaldehyde. Following fixation, the samples were
gently rinsed with freshwater to remove excess formaldehyde into a 250 um sieve.
All faunal material retained in the sieve was then preserved in a 70% ethanol solution
and placed in Petri dishes labelled with the original label from the time of collection.
The organisms were then sorted from the sediments by twice scanning the samples
held in the Petri dish under a dissecting microscope. The benthic organisms were
identified in the laboratory to the lowest possible taxonomic level (usually genus
although dominant macrofauna were identified wherever possible to species) and
identification of smaller organisms was conducted using a high power compound
microscope. Following sorting and identification, organisms were retained in labelled
vials and preserved in 70% ethanol. Biomass was determined by taking the blotted
wet mass of each taxon.

Statistical Techniques and Pattern Searching Tools
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A suite of univariate statistical techniques were used to determine any statistically
significant differences in community attributes such as abundance, biomass and
species diversity present in the benthic faunal assemblages between areas. These
techniques are discussed further below.

Analysis of Variance (ANOVA)

Analysis of variance (ANOVA) was adopted to compare the univariate benthic
parameters of the three areas. Where statistically significant differences were
detected between areas, multiple comparison procedures (Student-Newman-Keuls)
were employed to determine which areas support significantly different community
attributes. For the purposes of this Investigation, a significant difference was

considered apparent at a significance level of 0.05 (i.e., o < 0.05).

Diversity Index

Diversity indices are reasonably useful in determining the benthos condition (health)
and provide a numerical value that is derived from both the number of species
present in the community and also from the distribution of individuals between those
species. Generally, the more stable the environment the higher the community
diversity although note that there are exceptions. Diversity was assessed at the
species/genus level and analysed using the Shannon-Wiener index (10g+o).

ABC Plots and W Statistic

The Abundance-Biomass Comparison (ABC) curve is a technique that plots
abundance and biomass data for each station on the same graph and provides
useful information on the prevailing ecological condition. When conditions are stable,
interspecific competition results in a community composed of k-dominated species
(i.e., those species that are typically of a larger size, long-lived and have a population
that is reasonably constant in time). When the prevailing conditions are unstable
such as due to pollution, r-selected (opportunist) species dominate and these
organisms tend to be of a smaller size, have shorter life-spans and undergo wide
fluctuations in their population size. By plotting the abundance and biomass of the
macrofaunal organisms along the x-axis of the graph and cumulative percentage
dominance on the y-axis, it is possible to determine the pollution status of each area.

The W statistic is calculated from the ABC procedures and can also serve as a
useful measure of disturbance and/or pollution. The W statistic also reduces each
plot to a single summary statistic that is helpful for interpretation of impacts in marine
benthic communities by non-specialists. The W statistic has a range of —1 to 1 with
the former value representing transposition of the abundance and biomass curve
(i.e., the abundance curve overlies the biomass curve) representative of gross
pollution whereas the latter value represents even abundance and biomass
dominated by a single species although it is unlikely that either limit is reached in
practice (Clarke and Warwick, 1994).

Multivariate Techniques

Multivariate statistical techniques analyse numerous variables simultaneously and
are important tools in assessing environmental disturbances and pollution. These
pattern searching techniques are useful in assessing impacts as they measure and
compare biological and environmental variance in the large and complex data sets
generated by the monitoring programme and plot the similarity (and dissimilarity) of
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monitoring station attributes into easily understood diagrams (maps). The non-metric
form of MDS has been used extensively in marine benthic ecological studies and is
useful because it maximises the agreement between ranks of pairwise dissimilarities
and the ranks of the distances in the ordination plot rather than actual distance and
dissimilarity values. An advantage of the non-metric MDS is that because ranks
rather than actual distances are used, outliers (that are frequently observed in
macrofaunal assemblages) are not allowed to dominate the ordination.

Biotic Index

Biotic indices are useful in determining sediment quality because they rely on the
individual tolerances of the benthic macrofauna present to both natural stressors
such as wide salinity fluctuations and anthropogenic pressure including pollution.
The biological index used in this study is based on the model proposed by Borja et al.
(2000, 2003). The biological indicator model is based on the sensitivity of ecological
groups and the index is easily calculated based on the percentage of each group
collected in each sampling location. The results obtained provide a classification
(based on pollution tolerance/intolerance) of each area which represents the current
ecological condition (health) and also helps to summarise a large amount of
ecological information into a single representative value.

The calculated index is used to derive a series of single values from 0 to 7 with 0
representing a healthy benthic community while 7 represents an azoic situation (no
macrofauna present possibly due to highly polluted nature of the sediment). Where
species are not assigned to an ecological group, they are omitted from the model
calculation. The interpretation of the measured biotic index is based on the
groupings presented below in Table 4.2.

Table 4.2 Biotic Index for Soft-bottom Marine Macrofauna
Pollution Calculated Biotic Index Dominant Benthic
Classification Range of Biotic Ecological Community
Indices (BI) Group Condition

(Health)

Unpolluted 0.0<BI<0.2 0 I Normal

Unpolluted 02<Bl<1.2 1 Impoverished

Slight pollution 12<Bl<33 2 ] Unbalanced

Mean pollution 33<Bl<4.3 3 Transitional to
polluted

Mean pollution 43<BlI<50 4 V-V Polluted

Heavy pollution 5.0<BlI<55 5 Transitional to
heavily polluted

Heavy pollution 55<BI<6.0 6 \Y Highly polluted

Extreme pollution Azoic 7 Azoic Azoic

Adapted from Borja et al. (2000, 2003).

Intertidal Flora and Fauna (Hard and Soft Shores)

Marine intertidal biota show distinct patterns of zonation on the shore. The species
present on the lower shore are typically marine-dependent whereas those species
found higher up the shore are better adapted to a terrestrial habitat and this results
in distinct patterns of distribution on intertidal shores. In addition to showing zonation
patterns, intertidal shore flora and fauna are also typically patchily distributed. In
order to survey the shoreline accurately, belt transects were placed at different
vertical heights up the shore and quadrats randomly placed along the transects in
order to ensure that an accurate (non-biased) assessment was made of the species
present.

n/90929/Report/Final 9 Month Survey/Final.doc
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Two 10m belt transects were laid (perpendicular to the shoreline) at approximate
1mCD intervals up the shore being surveyed. Ten 0.25m? quadrats were placed
randomly along each transect. Substrate type, faunal species abundance and
percentage cover of macroalgae was recorded within each quadrat. A total of ten
intertidal surveys were conducted on 18, 25, 26 September, 21, 22 October and 18,
19 November 2003, and 7, 15, 16 January 2004 together with an additional half-day
survey conducted on 2 October 2003. The locations of intertidal survey sites are
presented in Figure 3.

Coral

A qualitative dive survey (October 2003) was used to determine the presence of
corals. The survey technique used a tiered methodology to assess sub-littoral
benthic communities, in particular, corals, in the proposed landing areas. The survey
design consisted of a suite of three standardised 'nested' survey methods: spot-
check dives, Rapid Ecological Assessment (REA) and video transects. In an effort
to increase survey efficiency the spot-check dives was used to determine if more
detailed quantitative surveys, i.e., REA and video assessments, are necessary.

Spot-check reconnaissance dives

A SCUBA diver assessed the substrate and other marine benthos for the presence
of coral communities. These ‘spot-check’ dives were distributed in and around each
survey area at a density that was sufficient to locate any major coral areas and to
reliably assess the type of benthos existing in each survey area. The starting
location and direction were chosen to ensure most of the area within the specified
depth zone (to the end of the hard substrate) was examined. For each dive the
following information was recorded:

location (GPS);

depth range;

visibility;

estimate of % hard coral and soft coral cover;
substrate type;

distance surveyed;

coral species and other invertebrates present.
health of any corals located.

In this way, areas with significant quantities of corals were located and suitable
locations to carry out further surveys determined. In order to decide upon areas
where REA and video surveys were necessary, the estimate of hard and soft coral
was classified into one of four levels: no coral cover, less than 5% cover, between
5% and 10% cover and over 10% cover. At the start of the project, a coral survey
was conducted on 15 October 2003. A total of twenty-seven spot dives were
conducted along the coastline of the study area as shown in Figure 5. As only a few
corals were recorded in the study area and they were of low ecological value, no
further surveys using REA and video transects were suggested.

Horseshoe Crabs

Walk over surveys concurrent with the intertidal surveys were conducted to assess
the presence of horseshoe crabs notably in Sham Wat, San Shek Wan, Sha Lo Wan,
Hau Hok Wan, San Tau, Tung Chung Bay and Tai Ho Wan. Approximately 1-2
hours of survey effort was allocated at each bay during every survey. Survey effort
was, however, later (April and May 2004 surveys) increased to approximately six
hours per survey to focus on localities considered to be nursery grounds including

n/90929/Report/Final 9 Month Survey/Final.doc 19 August 2004



d’/ iy A
sy gso
/,//1/‘1?' TAK SHUE

P RS

SAS ¢HAT

SHAM SHEK TS{HEN

# N v

SHAM WAT WAN [

)|

SHAM WAT

Figure A

A
[frong ang | 17ER et zno‘al ] ( Ty Chuing )

e
| HKM-309a

== ;
oy Yuen |00

- TURE CHUNG

1000 *ietres

POR Kaf Stiay

Fretern
fomg Kerg

Figure D

17th Get. 2008 { Hnensy Chvting: )

e —
HKM=-804d | Andy Tuen

(L0E

| Ftern 17Fh Qe 2002

|Bevg Kerg

Trdex Map
{ TUNC CHUNG )

[ HAN-803 | Andy Yuen | OYE]

Locations of Coral Surveys

Meinhardt Mouchel

\ E 4 ; w ' - - =
- - s - - { (=8 - [°8 = o | (=8 L=, - - o - —
| 'iJl" 50 o 730 1000 *ietres \.4 S i
- | T ——
@50 17 | \ ”\SV/
‘g |
@sh 8 .
¢ VO I 6 ™
8. ] @ yj‘
\ Jatty f TING EHONG
( T Sh 12 /! S AU HOK FAN, ‘
L | e o
N W SHA L0 FANY | e |
.“,‘I 1
SHA 10 WAK ‘
516, romr |
“ ANEERN o 250 760 1900 *Metres fae
. 1 i i ' s -
Wout i Figicre B s e Eor o
Fenl - F g 5 t:
R e | 17th Oot. znos| {:Turg Ching ) |[Jx.u—aaeao | Andy Yuen (DT a HEY [
L LRUA 3 \
\ - 8
T —— N\ st ki | igure € e ooy =
o 250 500 70 [T, \ itonyg Kong | 17 Oct. 2003 ( Twng Chung } HEM=809¢ | Andy Yuen ‘UJ"(!:!I
— L - -1 ol 3 4
s
1 ar A\ /
N J/

Figure No.

5




Agreement No. MW 01/2003

Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey NENYRDT
Mouchel

Final 9 Month Ecological Baseline Survey Report

4.7.2

4.8

4.8.1

4.8.2

4.8.3

4.8.4

Sham Wat, Tung Chung Bay and Tai Ho Wan. These areas are known nursery
grounds or that appeared to provide suitable habitat (typically well-aerated sediment
substrates near to seagrass beds; substratum adjacent to streams).

Horseshoe crab surveys were conducted on 18, 25, 26 September, 21, 22 October,
18, 19 November 2003, 7, 15, 16, January, 11, 23 March, 23 April and 5, 6 May 2004.
Additional surveys, with a duration of approximately 30 minutes to 5 hours, were
undertaken on 2 and 25 October 2003, 25 January and 17 February 2004. The
location of the horseshoe crab sites surveyed between September 2003 and May
2004 is presented in Figure 3.

Avifauna

The majority of avifauna surveys were conducted in the early-morning onwards as
bird activity is generally higher during this period and both activity and singing
decrease later in the day, particularly during hotter periods (Gibbons et al., 1996).
Standardised line transects were used to accurately and rapidly survey the avifauna
present in the study area. In addition, night surveys were conducted in order to
assess the activity of nocturnal species. It should be noted, however, that most bird
species are active during the day and only a limited number of nocturnal species
such as owls, nightjars and species that frequently call at night were likely to be
encountered.

As the study area was comparatively large, standardised line transects were used to
assess the bird species present. Point counts (Bibby et al, 1992) were not
considered to be the optimal census technique owing to the wide spatial range of the
study area. Standardised line transects are preferred for rapid ecological
assessment and were undertaken in habitats representative of the whole study area
such as coastal areas, mudflats, woodland, plantation woodland and shrubland.
Location of these line transects are presented in Figure 6a.

The rationale for conducting the avifaunal surveys during the wet and dry seasons
was to ensure that resident species, autumn migrants and winter visitors were
detected (note that these seasonal terms are used for reference only and although
they follow the terminology used in the majority of local bird studies, they are not
strictly correct in Hong Kong where the terms wet or dry season are applicable). The
periods of the year that are notable for avifauna activity and/or migration patterns in
Hong Kong are detailed below (adapted from Viney et al, 1994) and adjusted to
reflect patterns in shrubland and forest from observations by Kwok (1996), Leven
(2001) and previous surveys on Lantau Island (Mouchel 2000, 2002a):

. January-March: wintering species are present and cold weather can lead to
the migration of birds from Mainland China. Both numbers and diversity of
bird species in shrubland and forest declines progressively.

. April- May: spring passage of many migrant bird species. By mid-April the
breeding season of resident species and newly-arrived summer visitors is
underway.

. June-July: hot and humid period; numbers of local breeding birds are highest
but overall species diversity is at its annual low point.

. August-October: autumn passage of birds starts in mid-August and continues
until early November. Arriving winter visitors are present from mid-October.

. November-December: resident and wintering species are present and
species diversity in shrubland and forest is highest.

Daytime surveys of the study area were conducted on 24 and 30 September, 20, 21,
24 and 29 October, 5, 19 and 28 November, 19 and 22 December 2003, 26, 27
January, 18, 23 February, 17, 31 March, 15, 30 April and 11, 12, 27 May 2004
together with an additional half-day survey on 2 October 2003. In order to accurately
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assess the presence of nocturnal species, night surveys were conducted on 23, 28
and 30 October, 5 and 27 November 2003, 17 and 19 February 2004, 19 and 27
April and 27 May 2004 with binoculars and a powerful search light. A map showing
the area surveyed for birds over the period of September 2003 until May 2004 is
presented in Figure 6b.

The following literature were consulted to provide information on the status of
existing avifauna present in the study area and provide an indication of the rarity of
species present both in Hong Kong and Southern China.

Birds of Hong Kong and South China (Viney et al., 1994);

A Field Guide to the Birds of China (Yen et al., 1996);

A Field Guide to Birds of China (MacKinnon and Phillipps, 2000); and
The Avifauna of Hong Kong (Carey et al., 2001).

> & o o

Terrestrial Mammals

Mammal surveys did not include any element of trapping, since this is an intrusive
and potentially harmful technique, and the main conservation interest lies in larger
mammals, that appear to be scarce on Lantau (Goodyer, 1992; Reels, 1996;
Mouchel, 2002a). Day-time searches for mammal activity (prints, burrows and scats)
were used and night-time spot-lighting or auditory detection of larger mammals
(most of which are primarily nocturnal) were adopted. In addition, passive surveys by
the use of a Trailmaster combined camera and infra-red monitoring apparatus was
set up in appropriate habitat locations within the study area. The camera was
operated for 5-day periods and mammal species photographed were identified.

There were fourteen active day-time surveys, covering the wet and dry seasons, and
were undertaken on 20 and 25 September, 2, 8, 24, 27 and 28 October, 5, 25 and
26 November 2003, 22 and 27 January, 16 and 17 March, 9, 12 and 18 May 2004.
Night surveys were undertaken on 22 and 25 September, 5, 8, 23 and 27 October, 5
November and 10, 15 December 2003, 17 and 19 February, 20, 27 April and 9, 18
May 2004. Passive surveys were also carried out by setting up infra-red triggered
camera sets and four surveys were undertaken between 20 and 25 September, 8
and 13 October, 10 and 15 December 2003 and 22 and 27 January 2004. A map
showing the area surveyed for mammals from September 2003 to May 2004 is
presented in Figure 6b.
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Insects (Butterflies and Dragonflies)

The focus of the insect surveys was on dragonfly, damselfly and butterfly groups.
These insect groups are generally known to be indicators of a high quality habitat
and the dragonflies and damselflies require clean freshwater for the successful
completion of the larval stages of their lifecycle (Mouchel, 2002a). Special attention
was given to habitat often frequented by dragonflies such as streams and riparian
shrubland/woodland. Within these broad habitats, various micro-habitats (riffles,
pools, small cut-off ponds, mossy banks, seepages, and overhanging vegetation)
support different dragonfly species and all these micro-habitats were investigated.
Dragonflies were identified with the aid of binoculars, and a telescopic hand net was
also used to capture specimens for identification in the hand (when necessary).

Butterfly surveys were conducted in tandem with the dragonfly surveys, using similar
methodology. Although most butterflies are readily observed, some species are
cryptic and stay close to the ground in shady wooded areas. Others tend to stay on
top of the canopy, making only short rapid flights before settling out of view.
Accordingly, both of these microhabitats were investigated, by ground searching and
by sweeps with a long-handled (5m) butterfly net.

The qualitative insect surveys were spread throughout the 6 month survey period
covering both the wet and dry seasons. Late wet season data were collected on 20
and 25 September and 2, 8, 23, 24, 27 and 28 October 2003. Dry season data were
collected on 5, 25 and 26 November 2003, 10 and 15 December, 22 and 27 January,
17 and 19 February 2004. Additional early wet season surveys were conducted on
16 and 17 March, 9 and 12 May 2004 during the day-time and 20, 27 April, 9, 13, 18
May 2004. A map showing the area surveyed for insects from September 2003 to
May 2004 is presented in Figure 6b

Herpetofauna

Reptiles and amphibians surveys were conducted by active searching in all habitats,
with particular attention given to potential shelters sites and hiding places such as
streams and watercourses. Frogs and toads were surveyed by auditory as well as
visual detection. As most of the amphibian species are more active during night time,
surveys were also conducted at night.

The herpetofauna surveys were spread throughout the 9 month survey period
covering both the wet and dry seasons. Late wet season data were collected on 20
and 25 September and 2, 8, 24, 27 and 28 October 2003 during the day-time and 22,
25 September, 5, 8, 23, 27 October 2003 during the night-time. Dry season data
were collected on 5, 25 and 26 November 2003, 22, 27 January and 17, 19 February
during day-time and 5 November and 10, 15 December during night-time. Additional
early wet season surveys were carried out on 16, 17 March and 9, 12, 18 May 2004
during the day-time and 20, 27 April and 9, 18 May during the night-time.

Habitats and Vegetation

A habitat survey was conducted to identify and delineate the distribution of different
ecological habitats found within the study area, making use of the latest available
aerial photographs from the Lands Department and supplemented by a
reconnaissance field survey. Reconnaissance field surveys were undertaken to field
check and verify the information with focus on those areas to be directly affected by
the HZMB. General habitat attributes such as vegetation type, structural complexity,
or degree of disturbance will be noted and photographs taken during the field study.
A habitat map of the study area was prepared at a scale of 1:15000.
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4.12.3

A floral survey was conducted to identify the presence within the study area of any
plant species of conservation interest. Surveys were conducted by using a stratified
sampling technique and covering all representative habitat types found during the
habitat mapping. Stratified sampling involved dividing the study area into sub-areas
(strata) that differ in vegetation density and then these sub-areas are randomly
surveyed. The sub-area is selected prior to the field investigation through preliminary
data and aerial photographs. This method is an efficient means of sampling habitat
types present and provides better results than by simple random sampling.

During the floral surveys, the location of rare or protected plant species were noted,
and the number of individuals present counted. Floral characteristics including
species list and relative abundance were provided. To date, seventeen field surveys
have been conducted on 25 September and 16, 26, 28 October and 2, 4, 15, 29, 30
November and 2 December 2003, 26, 28 January and 22, 25, 26 March and 6, 7
May 2004.
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5. Baseline Ecological Conditions

5.1 Freshwater and Estuarine Fish

5.1.1 The surveyed streams supported native upstream species (primary freshwater fish),
migratory species (diadromous fish that migrate between freshwater and saltwater
systems) as well as coastal species (brackish water fish). During field surveys, it was
noted that many of stream courses within the study area were found to be seasonal
(such as TH3-4, TH6-9, PM4, PM6-7) and these streams are, therefore, expected to
have limited fish fauna due to insufficient discharge to support fish life on an annual
basis. These surveyed streams pass through various vegetated habitats such as
woodlands, shrubby grasslands and cultivated fields. In order to facilitate the
description of species-habitat quality on a stream by stream basis, individual streams
were numbered for reference (Figures 2.1-2.4).

5.1.2 During the course of the surveys, 67 fish species were recorded and these are
presented below in Table 5.1. Survey results confirmed that the Tai Ho, Tung Chung
and Sham Wat streams in particular, support high fish diversity and species of

conservation interest. Details of the survey results are presented in Appendix B.

Table 5.1 Freshwater and Estuarine Fish Species Recorded in the Study Area between

September 2003 and May 2004

Species name Occurence’ Location’
Sep 03 Oct 03 Dec 03 Feb 04 Apr 04 May-04
Acanthopagrus berda 8 SW7, SL3, PM1 [SW7,TC2, PM1, |SL3, TC2, PM1 |SW7, SL3, ST9,
(Forsskal, 1775) PM3 TC1, TC2, PM1,
TH1
Acanthopagrus latus 6 PM1 PM1, PM3 SL3, PM1 SW7, SL3, TCH,
(Houttuyn, 1782) PM1, PM3, TH1
Acentrogobius 6 ST9 ST9 ST9 SL3, ST9, TCH,
caninus PM1, PM3, TH1
(Valenciennes, 1837)
Acentrogobius 5 ST9 SWi1 SWi1 ST9, TC1, PM1,
viridipunctatus TH1
(Valenciennes, 1837)
Acrossocheilus 1 TC1
beijiangensis
(Wu & Lin, 1977)
Ambassys 7 SW7, SL3, SW1, SL3, TC1, [SW1, SW7, SL3,|SW1, SW7, SL3, |SW7, SL3, TC1, [SW1, SW7, SL3,
.gymnocephalus TC1 PM1, TH1 TC1, TH1 TC1, PM1, TH1 |TH1 ST9, TC1, PMH1,
(Lacepede, 1802) TH1
Anguilla japonica 9 SW1, ST9 SW1, SL3, ST9, [SW1, SS4, SL3, |SW1, ST9, TC1, |ST9, TC1, TH1 [SW1, SW7, SL3,
(Temminck & TC1, PM1, TH1 |ST9, TC1, PM1, [PM1, TH1 ST9, TC1, PM1,
Schlegel, 1846) THA TH1
Anguilla marmorata 2 SwW7 TH1
(Quoy & Gaimard,
1842)
Bathygobius meggetti 13 SW1, SL3, SW1, SW7, SS1,[SW1, SW7, SS1,|SW1, SW7, SS1,|SW1, SW7, SS1,[SW1, SW7, SSH1,
(Hora & Mukerii, ST9, TC1 SS3, SS4, SS6, [SS3, SS4, SS6, |SS3, SS4, SS6, |SS4, SS6, SL3, [SS4, SS6, SL3,
1936) SL3, ST9, TC1, ([SL3, ST9, TC1, |SL3, ST9, TC1, |ST9, TC1, PM1, [HH5, ST9, TC1,
PM1, PM3, TH1 |PM1 PM1, PM3, TH1 |PM3, TH1 PM1, PM3, TH1
Butis butis 7 SL3 SL3, PM1, PM3, [SW1, SW7, SL3,|SW1, SW7, SL3, |SW1, SW7, SL3,[SW1, SW7, SL3,
(Hamilton, 1822) TH1 TC1, TH1 PM1, PM3, TH1 |PM1, TH1 ST9, TC1, PM1,
PM3, TH1
Butis koilomatodon 4 ST9 SW1, SW7, SL3 |SL3 ST9
(Bleeker, 1849)
Capoeta 6 SL3, TC1 SW1, SW7, TC1,|SW1, SW7, TC1,|SW1, SW7, SL3, |SW1, SW7, SL3,
semifasciolata PM1 PM1 TC1, PM1 TC1, PM1, TH1
(Glnther, 1868)
Channa asiatica 5 SW7 SW7, TC1 SL3, TC1, PM1,
(Linnaeus, 1758) TH1
Chelon subviridis 8 SL3, TC1, PM1, [SW1, SW7, SL3,|SW1, SW7, SL3,|SW1, SW7, SL3,[SW1, SW7, SL3,
(Valenciennes, 1836) PM3, TH1 TC1, PM1, PM3, [TC1, PM1, PM3, |TC1, PM1, PM3, |ST9, TC1, PM1,
TH1 TH1 TH1 PM3, TH1
Cirrhinus molitorella 1 TC1 TC1
(Valenciennes, 1844)
Clarias fuscus 7 SWi1, SL3, TC1, [SW1, TCH SWi1, SL3 SW7, SL3, TC1,
(Lacepede, 1803) TC3, PM1 PM1, TH1
Eleotris acantopoma 8 SW1,SW7, [SW1, SW7, SL3,|SW1, SW7, SL3, |SW1, SW7, SL3,|SW1, SW7, SL3,|SW1, SW7, SL3,
acanthopoma SL3, ST9 ST9, PM1, PM3, [ST9, PM1, TH1 |ST9, PM1, PM3, |ST9, PM1, PM3, [ST9, TC1, PM1,
(Bleeker, 1853) TH1 TH1 TH1 PM3, TH1
Eleotris melanosoma 3 SL3, TC1 SL3, TC1 SL3, TC1 TCA TC1, TH1
(Bleeker, 1852)
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Species name Occurence’ Location®
Sep 03 Oct 03 Dec 03 Feb 04 Apr 04 May-04
Eleotris oxycephala 5 SL3 PM1 SW7, SL3, PM1 |SW7, SL3, PM1 |SL3, PM1 SL3, ST9, PM1,
(Temminck & TH1
Schlegel, 1845)
Gambusia affinis 6 SL3, TCH, SL3, TC1, TC2, [SW7,SL3, TC1, |SW7,SL3, TC1, |SW7, SL3, TC1, [SW7, SL3, TCH,
affinis (Baird & TC2, TC3 TC3, PM1 TC2, TC3, PM1 [TC2, TC3, PM1 |TC2, TC3, PM1 |TC2, TC3, PM1
Girard, 1853)
Gerres filamentosus 6 SW7, SL3, TC1, |[SW7,SL3, TC1, [SW7, SL3, PM1, |SW7, SL3, TC1,
(Cuvier, 1829) TH1 PM1, PM3, TH1 |PM3, TH1 PM1, PM3, TH1
Gerres poeti 8 SW1, SW7, SL3, |[SW1, SW7, SL3,|SW7, SL3, TC1, |SW1, SW7, SL3,
(Cuvier, 1829) TC1, PM1, TH1 [TC1, PM1, PM3, |PM1, PM3, TH1 |ST9, TC1, PM1,
TH1 PM3, TH1
Glossogobius giuris 9 SW1, SW7, |SW1, SW7, SL3,[SW1, SW7, SL3, [SW1, SW7, SL3, |SW1, SW7, SL3, [SW1, SW7, SL3,
(Hamilton, 1822) SL3, ST9, TC1|ST9, TC1, PM1, [HH5, ST9, TC1, [HH5,ST9, TC1, |HH5, ST9, TC1, [HH5, ST9, TC1,
TH1 PM1, PM3, TH1 |PM1, PM3, TH1 [PM1, PM3, TH1 |PM1, PM3, TH1
Glossogobius 9 SW1, SW7, SS1,|SW1, SW7, SS1,|SW1, SL3, TC1 |SW1, SL3, ST9,
olivaceus SL3, HH5, TC1, |[SL3, TC1 TC1, TH1
(Temminck & PM1, TH1
Schlegel, 1845)
Lateolabrax japonicus 2 SW7 SW7, TC1, TH1
(Temminck &
Schlegel, 1843)
Lates calcarifer 2 SW7 SL3 SL3, TH1
(Bloch, 1790)
Liniparhomaloptera 9 SL3, ST6, SW7, SL3, ST6, |SL3, SL10, ST8, |SL3, ST6, ST7, |SL3, ST6, ST7,
disparis disparis ST7,ST8 ST7, 8T8, ST9, |PM1 ST8, ST9, PM1  [ST8, ST9, PM1,
(Lin, 1934) PM1 TH1
Luciogobius guttatus 14 SWi1, TC1 SW1, SS1, SS6, [SW1, SW7, SS1,|SW1, SS1, SS6, |SS1, SL3, ST9, [SW1, SW7, SS1,
(Gill, 1859) SL3, ST9, TC1, [SS3, SS4, SS6, |SL3, ST9, TC1, [TCH1, PM1 ST9, TC1, PM1,
PM1 SL3, HH5, ST9, |PM1, PM3 PM3, TH1
TC1, PM1, PM3,
TH1
Lutjanus 8 SW1, SW7, |SW1, SW7, SL3,[SW1, SW7, SL3, [SW1, SW7, SL3,|SW7, SL3, TC1, [SW1, SW7, SL3,
argentimaculatus SL3, TC1 TC1, PM1, PM3 |TC1, PM1, PM3 [TC1, PM1, PM3 |PM1, TH1 ST9, TC1, PM1,
(Forsskal, 1775) TH1
Lutjanus russellii 3 SW7 SL3 SL3, TH1
(Bleeker, 1849)
Macropodus 1 TC1 TC1
opercularis
(Linnaeus, 1758)
Misgurnus 8 SW7, ST6, ST7, SW7, SL3, TH1
anguillicaudatus ST8, TC1, PM1
(Cantor, 1842)
Momopterus albus 2 SL3 PM1
(Zuiew, 1793)
Mugil cephalus 7 SW1, SW7, |SW1, SW7, SL3,[SW1, SW7, SL3, [SW1, SW7, SL3, |SW1, SW7, SL3, [SW1, SW7, SL3,
(Linneaus, 1758 ) SL3, TC1 ST9, TC1, PM1, [TC1, PM1, PM3, |TC1, PM1, PM3, |TC1, PM1, PM3, [ST9, TC1, PM1,
PM3, TH1 TH1 TH1 TH1 PM3, TH1
Mugilogobius abei 11 SW1, SW7, |SW1, SW7, SS6,|SW1, SW7, SS3,[SW1, SW7, SS6,|SW1, SW7, SS6,|SW1, SW7, SS6,
(Jordan & Snyder, SL3, ST9, TC1|SL3, ST9, TC1, [SS4, SS6, SL3, |[SL3, HH5, ST9, |SL3, HH5, ST9, [SL3, HH5, ST9,
1901) PM1, PM3, TH1 |HH5, ST9, TC1, |TC1, PM1, PM3, [TC1, PM1, PM3, |TC1, PM1, PM3,
PM1, PM3, TH1 |TH1 TH1 TH1
Mugilogobius chulae 8 SW1, SL3, SW7, SL3, ST9, [SW7, SL3, ST9, |SW7, SL3, HH5, [SW7, SL3, HH5, [SW1, SW7, SL3,
(Smith, 1932) TC1 TC1, PM1, PM3, |TC1, PM1, PM3 [ST9, TC1, PM1, |ST9, TC1, PM1, |HH5, ST9, TC1,
TH1 PM3, TH1 PM3, TH1 PM1, PM3, TH1
Mugilogobius 2 TC1,TC2 TC1, TC2 TC1, TC2 TC1, TC2 TC1,TC2
obliquifasciatus
(Wu & Ni, 1985)
Nicholsicypris 2 SW1 SWi1, SW7 SWi1 SWi1 SWi1
normalis (Nichols &
Pope, 1927)
Oreochromis 7 TC1, TC2, SL3, TC1, TC2, [SW7,SL3, TC1, |SW7,SL3, TC1, |SW7, SL3, TC1, [SW7, SL3, TC1,
mossambicus TC3 TC3, PM1 TC2, TC3, PM1 [TC2, TC3, PM1 |TC2, TC3, PM1, |TC2, TC3, PM1,
(Peters, 1852) THA1 TH1
Oreonectes 8 SL3 SW1, SW7, SL3, |SW1, ST8 SW1, ST6, ST7, [SW1, SW7, SL3,
platycephalus ST6, ST7, ST8, ST8, PM1, PM3 [ST6, ST7, ST8,
(Glnther, 1868) PM1 PM1
Orizias curvinotus 1 TCA TCA TC1
(Nichols & Pope,
1927)
Paralichthys 2 SW7, TC1 SW7, TC1
olivaceus
(Temminck &
Schlegel, 1846)
Parazacco spilurus 9 SL3, ST6, SL3, ST6, ST7, [SW7, SL3, ST6, |SW7, SL3, ST8, |SW7, SL3, ST6, [SW7, SL3, ST6,
(Glnther, 1868) ST7,ST8, TC1|ST8, TC1, PM1  [ST7, ST8, TC1, [TC1, PM1 ST7,8T8, TC1, [ST7,ST8, TCH,
PM1 PM1 PM1, TH1
Pisodonophis boro 2 TC1, PM1
(Hamilton, 1822)
Pisodonophis 5 SW7, SL3, TC1, PM1 TC1, TH1
cancrivorus TC1
(Richardson, 1848)
Plecoglossus altivelis 1 TH1
(Temminck et
Schlegel, 1846)
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Species name Occurence’ Location®
Sep 03 Oct 03 Dec 03 Feb 04 Apr 04 May-04
Plotosus anguillaris 5 SL3, TC2 SW7, SL3, TC1,
(Bloch, 1794) TH1
Pseudogastromyzon 7 SL3, ST6, SW?7, SL3, STe, |SL3, ST8, PM1 |SL3, ST6, ST7, |SL3, ST6, ST7,
myersi ST7,ST8 ST7, ST8, PM1 ST8, PMH1 ST8, PM1, TH1
(Herre, 1932)
Pseudogobius 9 SW1,SW7, [SW1, SW7, SL3,|SW1, SW7, SL3, |SW1, SW7, SL3,|SW1, SW7, SL3,|SW1, SW7, SL3,
javanicus SL3, ST9, TC1|ST9, TC1, PM1, [HH5, ST9, TC1, [HH5,ST9, TC1, |HH5, ST9, TC1, [HH5, ST9, TC1,
(Bleeker, 1856) PM3, TH1 PM1 PM1, PM3, TH1 |PM1, PM3, TH1 [PM1, PM3, TH1
Rhinogobius 17 SL3, ST9 SL3, NLH4, SW7, SS2, SS3, |[SW7, SS2, SS3, |SW7, SS2, SS3, |SW7, SS2, SS3,
duospilus NLH5, NLH®6, SS4, SS6, SL3, |SS4, SS6, SL3, |SS4, SS6, SL3, |SS4, SS6, SL3,
(Herre, 1935) NLH7, NLH8, HH5, NLH4, HH5, NLH4, ST9, NLH4, ST9, NLH4, NLH5,
PM1, TH1, TH5 |NLH5, NLH6, NLH5, NLH®6, NLH5, NLH86, NLH6, NLH7,
NLH7, NLH8, NLH7, NLH8, NLH7, NLH8, NLH8, PM1, PM3,
PM1, PM3, TH1, |PM1, PM3, TH1, [PM1, PM3, TH1, |TH1, TH5
TH5 TH5 TH5
Rhinogobius giurinus 7 ST9 SW7, PM1, TH1 [SW7, PM1, TH1 |SW7, PM1, TH1 |SW7, SL3, ST9,
(Rutter, 1897) TC1, PM1, PM3,
TH1
Rhynchorhamphus 7 SL3, TC1, PM1, [SW7,SL3, TC1 |SW7, SL3, TC1, SW1, SW7, SL3,
georgii PM3, TH1 PM1 TC1, PM1, TH1
(Valenciennes, 1847)
Scatophagus argus 6 SW1, SW7, SW1, SW7 SW1, SW7, SL3, [SW1, SW7 SL3 SL3
(Linnaeus, 1766) SL3 TC1, PM1, TH1
Schistura fasciolata 10 SL3, ST6, SW1, SW7, SL3, |SW1, SL3, SL10,|SW1, SL3, ST6, |SW1, SW7, SL3,
(Nichols & Pope, ST7,ST8 ST6, ST7, ST8, |ST8, PM1 ST7,ST8, PM1  [ST6, ST7, ST8,
1927) ST9, PM1 PM1, TH1
Siganus fuscescens 9 SW1, SW7, SL3 [SW1, SW7, SL3, SL3, ST9, TCH,
(Houttuyn, 1782) HH5 PM1, PM3, TH1
Sillago japonica 7 SW1, SW7, SL3 |SW1, SW7 SW1, SW7, ST9,
(Temminck & TC1, PM1, PM3
Schlegel, 1843)
Sillago shihama 5 SW1, SW7, SL3 |SW1, SW7, SL3, [SL3, TH1 SW1, SW7, SL3,
(Forsskal, 1775) PM1, TH1 PM1, TH1
Silurus 6 SL3 SWi1, SL3, TC1, [SW1, SL3, TC1, [SW1, SL3, TC1, |SW1, SL3, PM1 |SW1, SW7, SL3,
cochinchinensis PM1 PM1 PM1 PM1, TH1
(Valenciennes, 1840)
Takifugu niphobles 8 SL3, TC1 SW7,TC1, TH1 |SW7, TC1, PM1, [SW1, SW7, TC1,|SW1, SW7, SL3,
(Jordan & Snyder, PM3, TH1 PM1, PM3, TH1 |ST9, TC1, PM1,
1901) PMS3, TH1
Takifugu obscurus 6 SW7, TC1, TH1 SW7, SL3, ST9, [SW1, SW7, SL3,
(Abe, 1949) PM1, TH1 ST9, TC1, PM1,
TH1
Takifugu ocellatus 5 SW7, ST9, TC1, |ST9 ST9
(Linnaeus, 1758) PM3, TH1
Terapon jarbua 8 SW1, SW7, SW1, SW7, SL3, [SW1, SW7, SL3, [SW1, SW7, SL3, |SW1, SW7, SL3,|SW1, SW7, SL3,
(Forsskal, 1775) SL3, TC1 TC1, PM1, PM3, |TC1, PM1, PM3, |TC1, PM1, PM3, [TC1, PM1, PM3, |ST9, TC1, PM1,
TH1 TH1 TH1 TH1 PMS3, TH1
Tridentiger bifasciatus 9 SW1, SW7, |SW1, SW7, SL3,[SW1, SW7, SL3, [SW1, SW7, SL3, |SW1, SW7, SL3, [SW1, SW7, SL3,
(Steindachner, 1881) SL3, ST9, TC1|ST9, TC1, PM1, [HH5, ST9, TC1, [HH5, ST9, TC1, |HH5, ST9, TC1, |HH5, ST9, TC1,
PMS3, TH1 PM1, PM3, TH1 |PM1, PM3, TH1 |PM1, PM3, TH1 |PM1, PM3, TH1
Tridentiger 9 SW1, SW7, SL3, |[SW1, SW7, SL3,|SW7, ST9, TC1, |SW7, ST9, TC1,
trigonocephalus HH5, ST9, TC1, [HH5, ST9, TC1, |PM1 PM1
(Gill, 1859) PM1, PM3, TH1 [PM1, PM3, TH1
Tylosurus 3 SW7, TC1 THA1 SW7, TH1
strongylurus
(Van Hasselt, 1823)
Xiphophorus hellerii 2 SW7, TC1
(Heckel, 1848)
Xiphophorus variatus 2 TC1 SW7, TC1
(Meek, 1904)

"This refers to the total number of stream courses (as listed in the location columns) where the species was
recorded; 2HH = Hau Hok Wan; PM = Pak Mong; SL = Sha Lo Wan; SS = San Shek / Sham Shek Tsuen; ST = San
Tau; SW = Sham Wat; TC = Tung Chung; TH = Tai Ho.

Notable fish species of conservation interest recorded in the streams include the

Acrossocheilus beijiangensis, (Tung Chung Stream), Anguilia marmorata (Sham Wat
Stream and Tai Ho Stream), Channa asiatica (Pak Mong Stream, Sha Lo Stream,
Sham Wat Stream, Tai Ho Stream and Tung Chung Stream), Oryzias curvinotus
(Tung Chung Stream), Plecoglossus altivelis (Tai Ho Stream), Takifugu ocellatus
(Pak Mong Stream, San Tau Stream, Sham Wat Stream, Tai Ho Stream and Tung
Chung Stream). Among these, Acrossocheilus beijiangensis, Anguilia marmorata
and Oryzias curvinotus are of global concern and the remaining two species are
considered locally/regionally restricted. The locations where these fish were recorded
are shown in Figures 2.1-2.4.

5.1.4

Beijiang Thick-lipped Barb Acrossocheilus beijiangensis was recorded in Tung

Chung Stream (TCH1) during the survey in December 2003. This species was first
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5.1.7

5.1.10

5.2

5.2.1

5.2.2

reported in Hong Kong by Chong and Dudgeon (1992) and was until recently known
only from Tung Chung Stream within the Territory (Mouchel, 2002a). However, this
fish has also recently been recorded in the Wong Lung Hang Stream (Chan, 1998)
and is considered to be of conservation interest (global concern; Fellowes et al.,
2002).

The locally common Predaceous Chub Parazacco spilurus was recorded in a
number of streams including Sha Lo Wan (SL3), Sham Wat (SW7), Pak Mong
(PM1), Tung Chung (TC1), Tai Ho (TH1) and San Tau (ST6, ST7 and ST8) and this
species was recorded during all fish surveys. This species is listed as “Vulnerable” in
the China Red Data Book. However, this is more a reflection of lack of fish research
in the region than of the real vulnerability of the species (Mouchel, 2002a).

The Giant Mottled eel Anguilla marmorata was recorded in Sham Wat (SW7) and Tai
Ho (TH1) during the surveys conducted in December 2003 and May 2004. The
population of Anguilla marmorata was reported to be in marked decline locally and
considered a species threatened globally (Fellowes et al., 2002). This species is also
listed in the China Red Data Book.

The Chinese Moon Snakehead Channa asiatica were recorded in Sham Wat Stream
(SW7), Tung Chung Stream(TC1), Sha Lo Stream (SL3), Pak Mong Stream (PM1)
and Tai Ho Stream (TH1) during December, February and May 2004 surveys. The
overall population of this species has been in marked decline and this species is
considered to be of local concern (Fellowes et al., 2002). The species is, however,
distributed in several streams in Hong Kong and also cultured for food (Lam, 2002).

The Ricefish Oryzias curvinotus was recorded in Tung Chung Stream (TC1) during
the fish surveys in September, December 2003 and February 2004. This species
was recorded in a few locations in Lantau including the Fong Yuen Marsh (Mouchel,
2002a) and Mong Tung Hang Stream (Scott, 2000). This species is threatened
globally (Fellowes et al., 2002) and highly endangered locally (Chong and Dudgeon,
1992).

During the May 2004 survey, the Ayu Plecoglossus altivelis was recorded in the Tai
Ho Stream (TH1). Declining population of this species were reported locally,
regionally and globally. This species is ideintifed as of immediate regional concern
(Fellowes et al., 2002) and only recorded once during the course of the surveys.

The Archpatch Puffer Takifugu ocellatus is rated of local concern and thought to be
in population decline (Fellowes et al., 2002). During the December 2003, February
and April 2004 surveys, this species was recorded in Sham Wat Stream (SW7), San
Tau Stream (ST9), Tung Chung Stream (TC1), PaK Mong Stream (PM3) and Tai Ho
Stream (TH1).

Freshwater Macroinvertebrate

Six macroinvertebrate stream surveys were conducted between September 2003
and January 2004 and the fauna recorded are presented in Appendix C. The
sampling locations are presented on Figure 3. A total of twelve freshwater
macroinvertebrate families/suborders consisting of 83 individuals were recorded
during the surveys.

The number of macrofauna recorded in each stream was generally low (except the
stream at San Shek Wan) although this is likely to be due to lower water flow during
the dry season. During the January 2004 survey, many of the water courses with low
flows during the wet season were completely dried out. The water levels at courses
with significant flows during the wet season were found to be lowered substantially,
including sections of the Hau Hok Wan and San Tau streams. This seasonal
variation, however, is typical of streams in Hong Kong (Dudgeon and Corlett, 1994).
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5.2.3

5.2.4

5.3

5.3.1

5.3.2

The lower section of the San Tau Stream was recently realigned and the sampling
site was highly disturbed and quantitative kick sampling was not conducted.

In order to determine the relative quality of each water course, a biotic index was
calculated for each stream. It should be noted that the BMWP index was developed
for northern European rivers and not all subtropical macroinvertebrate
representatives have been ascribed a score and as such some caution is required
when applying the index to Hong Kong datasets.

The BMWP scores were calculated for each stream and the derived biotic index for
Pak Mong, Hau Hok Wan, Sha Lo Wan and San Shek Wan are 8, 0, 2 and 34,
respectively. The biotic index indicated that there were large variations in the habitat
quality of the streams within the study area. This, however, could be a reflection of
stream flow variability and the percentage of taxa that does not have a score rather
than pollution/disturbance. The macroinvertebrates and calculated biotic index are
summarised in Table 5.2 below.

Table 5.2 The Number of Macroinvertebrate Individuals of each Family Recorded
and BMWP Scores
Family Common Pak Mong Hau Hok Sha Lo Wan San Shek
Name Wan Wan
Gammaridae' Amphipod 1 (6)
Hydropsychidae | Caddisflies 1 (5)
Euphaeidae Damselflies 1 (0)
Libellulidae Dragonflies 10 (8)
Corydalidae Fishflies 1(0)
Baetidae Mayflies 9 (4)
Euphemeridae Mayflies 1(0)
Leptophlebiidae | Mayflies 24 (10)
Chironomidae Trueflies (Non- 14 (2) 7(2) 4(2)
biting midge)
Nematocera' Trueflies 1(0)
Gyrinidae Water Beetle 3 (5)
Psephenidae Water Beetle 6 (0)
Grapsidae Small Shore 1(0)
Crab®
Total Abundance (BMWP Index) 16 (8) 1(0) 7(2) 60 (34)

Note: The BMWP scores are presented in brackets. A value of zero was assigned to families that do not have a
BMWP score; 'Suborder; ? Estuarine fauna.

Marine Benthic Macrofauna

Results - Faunal Characteristics

The benthic sampling event in October 2003 (late wet season) resulted in the
collection of 15 sediment samples containing 362 macro-faunal specimens belonging
to 31 families comprising 5 different phyla. The total recorded biomass was 11.5 g
although this was largely due to the high mass of crustaceans (arthropods),
echinoderms and molluscs collected (Table 5.3). The dry season survey in January
2004 resulted in the collection of 459 macrofaunal specimens belonging to 56
families comprising 8 different phyla. The total recorded biomass was 31.07 ¢
although this was largely due to the high mass of molluscs, crustaceans (arthropods)
and polychaetes (annelids) collected.

As noted in Table 5.3 below, higher number, biomass and fauna diversity of macro-
faunal were recorded during the dry season survey. The macrofauna data obtained
together with the ANOVA tables are appended in Appendices D1 and D2 of this
Report.
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5.3.3

5.3.4

5.3.5

Table 5.3 Summary of the Macrofauna Collected in October 2003 and January
2004
Phylum Wet Season (October 2003) Dry Season (January 2004)
Number of Total Total Number of Total Total
Identified | Number of Biomass Identified | Number of Biomass
Families Individuals (9) Families Individuals (9)
Annelida 16 288 1.20 32 340 2.62
Arthropoda 7 54 5.31 10 85 9.55
Coelenterata 0 0 0 2 3 0.08
Echinodermata 2 5 2.60 2 14 0.43
Echiura 0 0 0 1 1 0.60
Mollusca 5 14 2.40 7 13 17.77
Plathyelminthes 0 0 0 1 1 0.01
Sipuncula 1 1 0.0003 1 2 0.01
Grand Total 31 362 11.5 56 459 31.07

An exploratory analysis of the dataset was conducted to ascertain further information
on the biological attributes in each area. An assessment of the data by area revealed
large differences in terms of both the number of individuals and biomass present.
During the wet season survey, the macrofaunal density recorded from the areas off
Tai Ho Wan (32.6 individuals grab™) and the Hong Kong Section (30.6 individuals
grab™) were fairly similar while the Tung Chung Channel contained the lowest faunal
density (9.2 individuals grab™). The average biomass ranged from 1.49 g grab™ in
the Hong Kong Section (HKS) to 0.05 g grab™ in the Tung Chung Channel (NLHC).

During the dry season survey, the macrofaunal density recorded from the areas off
Tai Ho Wan (23.0 individuals grab™') and the Hong Kong Section (22.6 individuals
grab™) were similar while the Tung Chung Channel contained the highest faunal
density (46.2 individuals grab™). The average biomass ranged from 4.10 g grab™ in
the Hong Kong Section (HKS) to 0.54 g grab™ in the Tai Ho Wan (THW). The
macrofauna characteristics recorded from each area during both the wet (October
2003) and dry season (January 2004) surveys are presented below in Table 5.4.

Table 5.4 Summary of the Macrofauna Collected from Each Area
Area (n=5) Total Total Total Number of | Number of Biomass
Number of | Number of Biomass Taxa' Individuals | (g) Grab™
Taxa' Individuals (9) Grab™ Grab™
Wet Season (October 2003)

HKS 19 153 7.47 3.8 30.6 1.49
NLHC 12 46 0.23 2.4 9.2 0.05
THW 23 163 3.80 4.6 32.6 0.76
Total 36 362 11.5 7.2 72.4 2.3

Dry Season (January 2004)

HKS 28 113 20.50 5.6 22.6 4.10
NLHC 49 231 7.87 9.8 46.2 1.57
THW 28 115 2.70 5.6 23.0 0.54
Total 69 459 31.07 13.8 91.8 6.21

Notes: Hong Kong Section (HKS); Tung Chung Channel (NLHC); Tai Ho Wan (THW). 'Taxa refers to the lowest
taxonomic level identified (i.e., either species or genus).

Six species were considered dominant in terms of abundance in the grab samples
(dominance is defined as greater than 10 individuals of the same species in each
grab). The dominant species recorded in October 2003 and January 2004 and the
corresponding stations are presented below in Table 5.5. Of the dominant species
recorded, almost all were annelids (worms). The capitellid Mediomastus
californiensis and  spionids  Prionospio spp. and crustacen decapod
Neoxenophthalmus obscurus were the most dominant species and more than 10
individuals of these species were recorded in both the wet and dry seasons.
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Table 5.5 Summary of the Dominant (> 10 Individuals in Each Grab) Macrofauna
Species Collected (October 2003 and January 2004)
Phylum |Class Order Family Species Wet Dry
Season | Season
Annelida Polychaeta |Capitellida |Capitellidae Mediomastus HKS-5; NLHC3
californiensis TWH-4
Annelida Polychaeta |Spionida |Spionidae Prionospio THW-1 NLHC-2;
queenslandica NLHC-3;
THW-5
Arthropoda | Crustacea |Decapoda |Pinnotheridae Neoxenophthalmus | HKS-4 HKS2
obscurus
Annelida Polychaeta |Eunicida |Eunicidae Eunice indica - NLHC-2;
LHC-3
Annelida Polychaeta |Spionida |Poecilochaetidae | Poecilochaetus THW-1 -
serpens
Annelida Polychaeta |Spionida |Spionidae Prionospio cirrifera HKS-3; -
HKS-4

5.3.6 Further biological information on the taxa present at each station is also useful in
addition to reporting the dominant species above in Table 5.5. The datasets for the
wet (October 2003) and dry (January 2004) benthic macro-fauna have also been
presented in order to complement the information presented above for the dominant
species. Summaries of the benthic macro-fauna families present during the wet and
dry season surveys in each area are presented below in Tables 5.6 and 5.7,
respectively. During the wet season, the most abundant number of individuals
recorded in each family present were the spionidae (85 individuals), pilargiidae (63
individuals) and capitellid (57 individuals) annelids. During the dry season, the most
abundant number of individuals recorded in each family present were the spionidae
(79 individuals), capitellidae (71 individuals) and eunicidae (55 individuals) annelids.
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Table 5.6

Summary of the Macrofauna Families (number of individuals) Collected
in each area in October 2003

Phylum

Family

HKS

NLHC

THW

Total

Annelida

Capitellidae

26

12

19

57

Cirratulidae

—_

Cossuridae

Glyceridae

Hesionidae

Lumbrineridae

Magelonidae

Nephtyidae

Nereidae

Phyllodocidae

w|&|H=|o]s oo

Pilargiidae

12

Poecilochaetidae

Polynoidae

Spionidae

w N[
o|N|R|S|@|B|H|—|o

Syllidae

Trichobranchidae

Arthropoda

Callianassidae

Corophiidae

—_
o

—_
(&)}

Gonedacidae

Goneplacidae

Penaeidae

Pinnotheridae

28

Processidae

—_

Echinodermata

Amphiuridae

Synaptidae

alalalala]=aln

Mollusca

Lasaeidae

—_

Nassariidae

Semelidae

—_

Solenidae

Tellinidae

Sipuncula

Phascolosomatidae

Grand Total

153

46

163
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Table 5.7 Summary of the Macro-fauna Families (number of individuals) Collected
at each area in January 2004
Phylum Family HKS NLHC THW Total
Annelida Ampharetidae 1 1
Amphinomidae 1 1
Capitellidae 34 23 14 71
Chrysopetalidae 1 1
Cirratulidae 2 1 3
Dorvilleidae 1 1
Eunicidae 1 53 1 55
Glyceridae 12 7 19
Goniadidae 1 2 3
Hesionidae 2 7 2 11
Heterospionidae 2 2
Lacydoniidae 1 1
Lumbrineridae 2 1 9 12
Magelonidae 1 2 3
Maldanidae 1 1
Nephtyidae 6 6 7 19
Nereidae 1 1
Onuphidae 1 1
Opheliidae 1 1
Orbiniidae 1 3 1 5
Paraonidae 1 1
Phyllodocidae 4 4
Pilargiidae 10 10 9 29
Poecilochaetidae 2 1 3
Polynoidae 1 4 5
Sabellariidae 1 1
Sabellidae 1 1
Sigalionidae 1 1
Spionidae 7 42 30 79
Sternaspidae 1 1
Syllidae 2 2
Terebellidae 1 1
Arthropoda Alpheidae 8 2 10
Bodotriidae 1 1
Corophiidae 12 13 25
Goneplacidae 2 2 4
Leucosiidae 1 1
Luciferidae 1 1
Pilumnidae 1 3 4
Pinnotheridae 29 4 33
Porcellanidae 3 3
Portunidae 1 2 3
Coelenterata Actiniidae 1 1 2
Virgulariidae 1 1
Echinodermata Amphiuridae 4 2 4 10
Temnopleuridae 2 2 4
Echiura Echiuridae 1 1
Mollusca Calyptraeidae 3 3
Muricidae 1 1
Semelidae 1 1
Tellinidae 1 1
Thraciidae 1 1
Ungulinidae 1 1
Veneridae 2 2 1 5
Plathyelminthes Stylochidae 1 1
Sipuncula Phascolosomatidae 2 2
Grand Total 113 231 115 459
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5.3.7

5.3.8

5.3.9

Statistical Analysis
Univariate Statistical Results of Benthic Macro-fauna

The wet season results of the statistical analyses of the biological parameters
(number of species, faunal abundance, faunal biomass and diversity) measured in
the different areas are summarised in Figures 7.1 — 7.4 and in Table 5.8 below. In
general, more species, individuals, biomass and higher species diversity were
recorded from the Hong Kong Section (HKS) and Tai Ho Wan (THW) areas while
the lowest values were recorded in the sheltered Tung Chung Channel (NLHC).

The dry season results of the statistical analyses of the biological parameters
(number of species, faunal abundance, faunal biomass and diversity) measured in
the different areas are summarised in Figures 7.5 — 7.8 and in Table 5.8 below. In
general, the univariate benthic community characteristics recorded in the Hong Kong
Section (HKS), Tung Chung Channel (NLHC) and Tai Ho Wan (THW) were similar.

Table 5.8 Summary of the Macrofauna Statistical Analyses
Biological Area® Comments
Parameter
Wet Season
Number of * There were significant differences in the number of
Species THW=HKS>NLHC species present. The mean number of species recorded
in the Tai Ho Wan and Hong Kong Section were
significantly higher than the Tung Chung Channel (Figure
7.1).
Number of NS There were no significant differences between the number
Individuals of individuals present in each area (Figure 7.2).
Biomass NS There were no significant differences in biomass between
areas (Figure 7.3).
Diversity' There were significant differences in diversity present
> between areas. The mean diversity recorded at Tai Ho
THW HKS NLHC Wan (THW) was significantly higher than the Tung Chung
Channel (NLHC) (Figure 7.4).
Dry Season
Number of NS There were no significant differences in number of
Species species between areas (Figure 7.5).
Number of NS There were no significant differences between the number
Individuals of individuals present in each area (Figure 7.6).
Biomass NS There were no significant differences in biomass between
areas (Figure 7.7).
Diversity' NS There were no significant differences in diversity between
areas (Figure 7.8).

Notes: NS = Non significant; *=P<0.05; **= P<0.01; NLHC = Tung Chung Channel; HKS = Hong Kong Section; THW
= Tai Ho Wan. ANOVA was used to test the spatial differences between areas; 1Diversi'[y is at the species/genus
level and analysed using the Shannon-Wiener index (logio); 2Where ANOVA revealed significant differences
between the areas, the pattern of significant spatial differences are presented in the second row. Areas that are
underlined are not significantly different.

Abundance Biomass Plots and W Statistic

The ABC plots for each area showed that the curves were indicative of stable
communities in both the wet and dry seasons. When the biomass curve is above the
abundance curve for its entire length (thereby indicating higher numbers of organism
diversity than biomass diversity) it indicates that a stable community is present that is
considered to be unaffected by disturbance or pollution (Warwick, 1986). The W
statistic reduces each ABC plot to a single summary statistic that is helpful for
interpretation of benthic communities by non-specialists. A negative W statistic
indicates gross disturbance or pollution.
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5.3.10 The W statistics for the three areas during the wet season were all positive and
reasonably similar (HKS: 0.227; NLHC: 0.315; THW: 0.293). The W statistics for the
three areas during the dry season were also positive and reasonably similar (HKS:
0.268; NLHC: 0.197; THW: 0.299). The ABC plots for each area during the wet and
dry season are presented in Figures 7.9 and 7.10, respectively.

Biotic Indices

5.3.11 The biotic indices calculated for macrofauna collected during the surveys are
presented in Table 5.9 below. Results indicated that the biotic indices for the three
areas were similar. Although the Tung Chung Channel (biotic index of 3) was slightly
higher (i.e., indicative of higher levels of pollution and/or disturbance) than the Hong
Kong Section and Tai Ho Wan (biotic index of 2) during the wet season, the
difference was not observed in the dry season.
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Table 5.9

Biotic Indices for the Macro-fauna at each of the Surveyed Areas

Measured
Biotic

Area

Coefficient

Biotic
Index

Pollution
Classification

Dominant
Ecological
Group

%
Groups
Assigned

Benthic Community
Condition (Health)

Wet Season

HKS 3.24

Slight pollution

v
(Prionospio)

60.1

Based on the BI, this
area has slight pollution
or disturbance. The
dominant ecological
group present, however,
indicates that the area is
characteristic of a
polluted or heavily
disturbed benthic
community.

NLHC 3.55

Mean pollution

i
(Mediomastus)

47.8

Based on the BI, this
area has mean pollution
or disturbance. The
dominant ecological
group is characteristic of
an unbalanced benthic
community. Only 47.8%
of the fauna present
were ascribed an
ecological group and the
Bl should be treated with
caution.

THW 2.68

Slight pollution

I
(Peocilochaetus)

75.5

Based on the BI, this
area has slight pollution
or disturbance. The
dominant ecological
group present indicated
that  the area is
characteristic of a normal
benthic community.

Dry Season

HKS 2.48

Slight pollution

11
(Mediomastus)

51.3

Based on the BI, this
area has slight pollution
or disturbance. The
dominant ecological
group is characteristic of
an unbalanced benthic
community. Only 51.3%
of the fauna present
were ascribed an
ecological group and the
Bl should be treated with
caution

NLHC 2.40

Slight pollution

I
(Eunice)

77.9

Based on the BI, this
area has slight pollution
or disturbance. The
dominant ecological
group is characteristic of
only slightly stressed
benthic community.

THW 2.65

Slight pollution

v
(Prionospio)

78.3

Based on the BI, this
area has slight pollution
or disturbance. The
dominant ecological
group present, however,
indicates that the area is
characteristic of a
polluted or heavily
disturbed benthic
community.
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5.3.12

5.3.13

5.3.14

5.3.15

5.3.16

In summary, the biological indices calculated showed little difference between the
three areas although the indices suggested that the Tung Chung Channel (NLHC)
was slightly more disturbed during the wet season. During the wet season, the
dominant ecological groups present in the Hong Kong Section (HKS) and Tung
Chung Channel were mostly second-order opportunists characteristics of an
unbalanced environment whereas those from Tai Ho Wan were indicative of an
undisturbed benthic community. During the dry season, the dominant ecological
groups present in the Hong Kong Section and Tai Ho Wan were mostly second-
order opportunists characteristics of an unbalanced environment whereas those from
Tung Chung Channel (NLHC) were indicative of only slightly disturbed benthic
community. Based on the overall biotic indices there would not appear to be major
differences in the benthic communities present in the three areas.

Multivariate Statistical Results of Benthic Macro-fauna

The MDS analysis was based on the number of individuals of all species/genera
present at each station. Station groups that are plotted far apart are dissimilar,
whereas stations in close proximity are similar.

The MDS plot for the wet season data (Figure 7.11) had a relatively high stress value
(0.15) and the data points on the plot should be treated with caution. There is no
obvious aggregation of stations in the MDS plot, apart from two small clusters,
indicating that the monitoring stations were reasonably (dis)similar. The two small
clusters (N2, N3 and N4; H3, H4 H5 and T4) in the middle of the plot, however, did
suggest some dissimilarity of the stations between areas.

The MDS plot for the dry season data (Figure 7.12) also had a relatively high stress
value (0.16) and the data points on the plot should be treated with caution. There is
no obvious aggregation of stations in the MDS plot, apart from a small cluster,
indicating that the monitoring stations were reasonably (dis)similar. The small cluster
of Hong Kong Section stations (H1, H2, H4 and H5) in the middle of the plot
suggested the benthic communities of the Hong Kong Section (HKS) stations were
more similar to each other than stations of the Tung Chung Channel (NLHC) and Tai
Ho Wan (THW).

Sediment Characteristics (Grain-Size and TOC)

Selected benthic sediment samples from each area were also analysed to determine
their grain size composition and total organic carbon (TOC) content. Sediment grain
size characteristics and TOC are important variables in determining the benthic
communities capable of inhabiting sediments and organic carbon content also
provides a useful indication of potential food resources. The results are summarised
below in Table 5.10 and Figures 7.13-7.16.

Table 5.10 Summary of Sediment Characteristics (Grain-size and TOC)

Area (n=2) | TOC (%) |  Coarse Fraction (% > 63 um)
Wet Season
HKS 0.45 9.0
NLHC 0.37 1.5
THW 0.32 37.5
Dry Season
HKS 0.45 6.0
NLHC 0.38 1.0
THW 0.33 15.5

Notes: Hong Kong Section (HKS); Tung Chung Channel (NLHC); Tai Ho Wan (THW).
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5.3.17 As indicated in Table 5.10 and Figures 7.13 — 7.16, there were little seasonal
variation in the level of TOC and percentage of fine-grained particles recorded. The
spatial distributions of TOC and sediment grain-size, however, were different. The
sediments at Tai Ho Wan contained a large percentage (15.5% - 37.5%) of coarse
grained particles while the Hong Kong Section has a higher percentage of TOC
(0.45%). As TOC and granulometry are know to affect the macro benthic fauna
distribution, these two parameters may have influenced benthic community
characteristics recorded in the study area (Figures 7.1 — 7.8).

Summary of Marine Benthic Community Results

5.3.18 A suite of biological-based statistical tests and pattern searching tools were
conducted to assess the benthic macro-fauna community structure of the study area
and these are summarised below in Table 5.11. The univariate analyses (number of
species, number of individuals, biomass and diversity index), biotic index, ABC plots,
W statistic and multivariate multidimensional scaling (MDS) all suggested that the
communities present in the three areas (Hong Kong Section, Tai Ho Wan and Tung
Chung Channel) were similar although the assemblages at Tung Chung Channel
were slightly different than the other two areas during the wet season. In terms of
disturbance status, both the biotic index and dominant species indicated the whole
study area is slightly disturbed.

n/90929/Report/Final 9 Month Survey/Final.doc 37 August 2004



Agreement No. MW 01/2003

Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey

Final 9 Month Ecological Baseline Survey Report

MEEINVRDT
Mouchel

5.4

5.4.1

Table 5.11 Summary of Wet Season Benthic Macrofauna Surveys
Parameter Hong Kong Tung Chung Tai Ho Wan
Section (HKS) Channel (NLHC) (THW)
Wet Season (October 2003)

Number of Species 3.8 2.4 4.6
(Number of Taxa grab™)
Statistical Test' THW=HKS>NLHC

Abundance 30.6 9.2 32.6
(individuals grab™)
Statistical Test' NS

Biomass (wet weight, g grab™) 1.49 0.05 0.76
Statistical Test' NS

Diversity (H’) 0.78 0.58 0.95
Statistical Test' THW HKS NLHC

ABC Plot U U U

W Statistic 0.227 0.315 0.293

BI° 2(IV) 3 (Il 2()

(Dominant Ecological Group)

(Dominant Ecological Group)

MDS Analysis Some stations Some stations Stations dissimilar
similar similar
Dry Season (January 2004)
Number of Species 5.6 9.8 5.6
(Number of Taxa grab™)
Statistical Test' NS
Abundance 22.6 46.2 23.0
(individuals grab™)
Statistical Test' NS
Biomass (wet weight, g grab™) 4.10 1.57 0.54
Statistical Test' NS
Diversity (H’)° 0.81 0.86 0.97
Statistical Test' NS
ABC Plot U U U
W Statistic 0.268 0.197 0.299
BI° 2 (I 2 (In 2 (V)

MDS Analysis

Most stations
similar

Some stations
similar

Stations dissimilar

Notes: U= undisturbed; NS= Non-significant (P>0.05); TANOVA followed by SNK when significant differences were
detected between areas; 2Diversi'[y is at the species level and analysed using the Shannon-Wiener index (logio);
SCalculated using the index of Borja et al. (2000, 2003).

Intertidal (Hard and Soft Shores)

The first wet season intertidal transect surveys focussed on potential landing points
and areas potentially affected and were undertaken at San Tau, Sha Lo Wan, San
Shek Wan, Tung Chung Bay, Tai Ho Wan and Sham Wat on 18, 25 and 26
September, 21 and 22 October 2003. Dry season transect surveys were undertaken
at Kau Liu, Sha Lo Wan, Sham Wat and Tai Ho Wan on 18 and 19 November 2003
and at at Hau Hok Wan, Kau Liu, Sha Lo Wan, San Shek Wan and Tai Ho Wan on 7,
15 and 16 January 2004. A list of species recorded is provided in Appendix E and

the location of intertidal survey transects are presented in Figure 3.
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5.4.2

5.4.3

5.4.4

5.4.5

5.4.6

5.4.7

5.5

5.5.1

5.5.2

5.5.3

Soft Shore Intertidal

All of the species recorded were typical soft shore intertidal fauna and can be found
in similar habitats throughout Hong Kong. Mud snails (Cerithidea diadjariensis) were
common representatives on the sand-flats of Tung Chung Bay. Survey results
obtained at Tai Ho Wan also revealed that the mud snail (C. diadjariensis) was
dominant. Common species including acorn barnacle (Balanus sp.), small shore crab
(Hemigrapsus sanguineus) and the nerite (Nerita polita) were abundant on hard
surfaces such as rocks and boulders present on the soft shores of the entire coastal
study area. Species abundance during the wet and dry seasons was similar.

Hard Shore Intertidal

Survey results revealed that common gastropods such as freshwater nerite (Clithon
cf. faba) and top shell (Monodonta labio) were dominant on the hard shore of San
Tau. While at the hard shore of Kau Liu, common species such as the nerite (Nerite
spp.) and rock oyster (Saccostrea cucullata) were dominant at the lower levels. The
littorinid gastropod (Littoraria articulata) was also common on the rocky shore. In
addition, a few small shore crabs (Hemigrapsus sanguineus) and one hermit crab
were noted on pebbles or rocky bottom.

At Hau Hok Wan, the rock oyster (Saccostrea cucullata) was abundant both on the
higher and lower levels of the hard shore together with the gastropods Nerita polita
and Clithon sp. At Sha Lo Wan and San Shek Wan, common hard shore substrate
fauna present included nerite (Nerita polita), rock oyster (Saccostrea cucullata),
common whelk (Thais clavigera), littorinids including Nodilittorina radiata and
Littoraria articulata and small shore crab (Hemigrapsus sanguineus).

The littorinid gastropod (Littoraria articulata) was abundant on the hard shore of
Sham Wat while the nerite (Nerita polita), rock oyster (Saccostrea cucullata) and
fresh water nerites (Clithon sp.) were occasionally seen.

At Tai Ho Wan the hard shore substrate fauna present included acorn barnacle
(Balanus sp.), Hemigrapsus sanguineus, Nerita polita and the bivalve Striarca
symrnentrica.

All soft-bottom and hard-bottom intertidal species recorded are common and
characteristics of intertidal habitats throughout Hong Kong.

Coral

A coral survey was conducted at locations likely to be impacted by the Project on 15
October 2003. Twenty-seven spot dives were conducted along the coastline of the
study area as shown in Figure 5. For the purpose of the surveys, the study area was
subdivided into four areas namely, Sham Wat/San Shek Wan, West Chek Lap Kok
Channel, East Chek Lap Kok Channel and East Tung Chung. Results of each spot
dive are presented in Table A2.2 of the Coral Survey Report. The Coral Survey
Report is presented in Appendix F and a summary is presented below.

In Sham Wat/San Shek Wan, ten spot dives (S1-10) were conducted within this area.
Only one hard ahermatypic coral, Balanophyllia spp. and one soft coral
Echinomuricea spp. were found on hard substrate to the east of Chek Lap Kok.
However, the abundance and overall percentage cover of the coral were low (i.e.,
<5°/o).

In the West of Chek Lap Kok, eight dives were conducted (S11-18). However, no
hard or soft coral was found.
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5.5.5

5.5.6

5.6

5.6.1

5.6.2

5.6.3

In the East of Chek Lap Kok, four dives were conducted (S19-22). Four spot dives
(S23-27) were conducted within this area. Only one soft coral Echinomuricea spp.
was recorded. The soft coral was patchily distributed and the overall percentage
cover of the coral was low (i.e., <5%).

At the East of Tung Chung, the soft coral Echinomuricea spp, was recorded although
overall percentage cover was <5%.

Despite the presence of the ahermatypic cup coral, Balanophyllia sp. and the
gorgonian soft coral, Echinomuricea sp. in certain areas, abundance of these corals
was low (cover <5%) and in particular Echinomuricea sp. had suffered high levels of
partial mortality. Results of the coral survey indicated that the few corals present
were of low abundance and poor condition and, therefore, of low ecological
importance (which is typical of the northwestern waters). As such, neither higher tier
assessments nor further coral surveys were considered necessary.

Horseshoe Crabs

Horseshoe crabs are known to be sparsely distributed along the coast of Lantau
Island and most survey effort was expended at bays within the study area where
suitable microhabitats were present (typically well-aerated sediment substrates near
to seagrass beds; substratum adjacent to streams). These areas included Hau Hok
Wan, Pak Mong, San Shek Wan, San Tau, Sha Lo Wan, Sham Wat, Tai Ho Wan
and Tung Chung Bay.

Unidentified juvenile horseshoe crabs (at least ten individuals) were recorded at
Sham Wat Wan in October 2003 while the Agriculture, Fisheries and Conservation
Department recorded 20 C. rotundicauda individuals at Tai Ho Wan during their on-
going surveys in December 2003 (AFCD pers. comm.). Apart from Tai Ho Wan,
some C. rotundicauda have been reported from Tung Chung Bay and Sham Wat
(AFCD pers. comm.). The ongoing demersal trawl surveys of the East of Sha Chau
contaminated mud pits (Mouchel, 2004b) also recorded a juvenile T. tridentatus in
the waters north of the Hong Kong International Airport in January 2004. Interviews
with the fisherman at Pak Mong in September 2003 indicated juvenile horseshoe
crabs were still occasionally netted in the water channel between Pak Mong and the
North-Lantau Express Highway; and residents at Sham Wat Wan also reported
recent sightings of adult horseshoe crabs. The results of the present surveys
together with historical records of the horseshoe crabs in the vicinity of the study
area are summarised below in Table 5.12.

Ten Tachypleus tridentatus and one Carcinoscorpius rotundicauda were recorded at
San Tau in November 2003. Two T. tridentatus and one C. rotundicauda were
recorded at Hau Hok Wan in the November 2003 survey. In April 2004, one live and
three molts of Tachypleus tridentatus were recorded at Sham Wat Wan and in May
2004, twenty-six individuals of this species were also recorded between Tung Chung
and San Tau. In addition, during a survey in May 2004, fourteen live and three molts
of Carcinoscorpius rotundicauda were recorded at Tai Ho Wan and Pak Mong.
Survey results showed that areas of importance for the horseshoe crab include San
Tau, Hau Hok Wan, Sham Wat Wan, Tung Chung Bay, Tai Ho Wan and Pak Mong
(Figures 13a-b). The raw data from these surveys are presented in Appendix G.
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Table 5.12  Horseshoe Crab Sightings and Landings in the vicinity of the Study
Area
Location Species and Lifestage Date Number of Remark
Individuals
Hau Hok Wan Carcinoscorpius November 2003 1 This Study
rotundicauda Juvenile
Tachypleus tridentatus November 2003 2
juveniles
San Tau Unknown May 1995 ~13 Mouchel’
Tachypleus tridentatus and October 1997- ~15
Carcinoscorpius June 1998
rotundicauda juveniles
Tachypleus tridentatus April 1997 11
5 males, 6 females
Tachypleus tridentatus June 2002 57 Mott*
juveniles
Carcinoscorpius November 2003 1 This Study
rotundicauda juvenile
Tachypleus tridentatus November 2003 10
juveniles
Tachypleus tridentatus May 2004 11
Sha Lo Wan Unknown juvenile April 1995 Mouchel'
Sham Wat Unknown juvenile October 2003 >10 This Study
Tachypleus tridentatus April 2004 1 This Study
and 3 molts
Tai Ho Wan Unknown juvenile September 1998 1 Mouchel®
Carcinoscorpius 1999 8 Fong”
rotundicauda juvenile
Carcinoscorpius 1999 2
rotundicauda mating pair
Tachypleus tridentatus 1999 2
juveniles
Carcinoscorpius December 2003 20 AFCD®
rotundicauda juveniles
Carcinoscorpius May 2004 14 and 3 This Study
rotundicauda molts
Tung Chung Bay | Tachypleus tridentatus April — October 32 Mouchel’
18 males, 14 females 1997
Carcinoscorpius April 1997 1 Huang®
rotundicauda
Carcinoscorpius June 2002 2 Mott*
rotundicauda juveniles
Tachypleus tridentatus May 2004 15 This Study
East of Sha Carcinoscorpius July 1995 1 Mouchel'
Chau rotundicauda adult
Tachypleus tridentatus January 2004 1 Mouchel”
juvenile
The Brothers Unknown juvenile April 1995 1 Mouchel’
Tachypleus gigas June 1996 5
Northwest Tachypleus tridentatus July — August 19 Chiu and
Lantau Island 7 males, 12 females 1997 Morton (1999)
(Tai O, Yi O, Carcinoscorpius July — August 65 Chiu and
Sham Wat Wan, | rotundicauda 1997 Morton (1999)
Sha Lo Wan) 22 males, 31 females

Note: Although Tachypleus gigas has been reported in the wider study area, it may have been misidentified as
Chiu and Morton (1999) only recorded the similar Tachypleus tridentatus during extensive surveys of the
Northwestern waters. 'Adapted from Mouchel (2002a); 2Mott (2003); *Mouchel (2000); *Fong (1999b); *AFCD
(pers. comm.); ®Huang (1997); “Mouchel (2004b).
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Cetaceans

The cetacean species of primary concern in the study area is the Indo-Pacific
humpback dolphin Sousa chinensis (Chinese White Dolphin), which occurs in the
waters of North Lantau. It is also known to appear seasonally in outer Deep Bay,
South and East Lantau and Lamma.

Sousa chinensis is listed in the UN Biodiversity Treaty as a protected species and is
classified in Appendix | of the Convention on the International Trade in Endangered
Species of Flora and Fauna (CITES). In Hong Kong, this species is protected under
the Wild Animals Protection Ordinance (Cap. 170) 1980 and the Animals and Plants
(Protection of Endangered Species) Ordinance (Cap. 187) 1988.

The dolphins have been the subject of several intensive studies for approximately
the past eight years. Thus, there is a great deal of data available from which to make
an assessment of the potential impacts of the bridge and to propose mitigation
measures for reducing such impacts. In this baseline ecological assessment, a
method of assessing the impacts of the bridge construction and operation on the
dolphin population has also been developed and this will be invaluable to the EIA.

To estimate the potential impact of the bridge on the dolphin population, an approach
based on estimating impacts in 1km® grids has been developed using the same
methodology adopted for the Permanent Aviation Fuel Facility (PAFF) Environmental
Impact Assessment Report (Mouchel, 2002b). To derive the density of dolphins, in
each 1km? grid, existing data have been used and this has also formed the basis for
the assessment of potential impacts. The alignment within the Hong Kong SAR
waters has been divided into three sections:

a. Hong Kong Section (HKS) — from the Hong Kong SAR boundary to the
bridge’s landfall on Lantau at Sha Lo Wan;

b. North Lantau Highway Connection (NLHC) — from the landfall at Sha Lo Wan
to the bridge’s exit from the eastern side of the airport platform; and

c. Northeast Lantau Section (NELS) — from the eastern edge of the airport
platform to its connection to the North Lantau Highway.

An Impact Index (1) for each of these three sections of the proposed bridge has been
calculated as follows:

1=3(D1)
i=1

where n=number of 1 km2 grids the bridge alignment passes through;
D = dolphin density in grid | (based on number of on-effort sightings); and
| = length of bridge route in grid .

The higher the Impact Index, the higher the predicted impact on the dolphin
population, based on the assumption that human activity in a higher density area for
dolphins would have a greater impact than the same activity in a lower density area.
The dolphin density in each 1 km2 grid was calculated by evaluating the number of
on-effort (i.e., collected during strict line transect sighting effort surveys) dolphin
sightings in that grid. Dolphin sightings were based on the Hong Kong Cetacean
Research Project (HKCRP) humpback dolphin sighting database, which covers
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vessel surveys conducted by the HKCRP (and its predecessor at the Ocean Park
Conservation Foundation) since November 1995 (Jefferson and Leatherwood, 1997;
Jefferson, 2000). The length of bridge section in each grid was calculated by
overlaying a map showing the proposed bridge alignment over a 1km? grid of the
study area.

Results revealed that the current proposed bridge alignment (Figure 8) passes
through sixteen 1km? grids, although five of these are along the southern edge of the
airport platform and do not occur over water. Predicted impacts based on the
distribution of dolphins in each 1km? grids for each section and alignment are
discussed below.

Proposed Alignment

The Hong Kong Section of the bridge passes through seven grids and occurs in a
known area of high dolphin density along the northwest coast of Lantau Island. The
Impact Index is 24.4 for this approximately 4.8km long section of bridge. The North
Lantau Highway Connection section of the bridge runs along the southern edge of
the airport platform, and there have been no dolphin sightings in the adjacent
channel between the airport and Lantau Island. The Impact Index for the NLHC is
therefore, zero. The Northeast Lantau Section of the bridge, approximately 4.1km
long, passes through four grids in an area of low dolphin density (the lowest in North
Lantau) and the Impact Index is zero. The total Impact Index for the main alignment
is, therefore, 24.4.

Alternative Alignment

The alternate alignment (as shown in Figure 8) runs south of the main alignment and
passes through a tunnel on Lantau Island, crosses the airport channel and across
the airport platform, exiting east of the airport, and then joins the North Lantau
coastline further west than the main alignment. The total Impact Index for the
alternative alignment is 20.0. This is largely due to the minimisation of dolphin
impacts caused by the larger proportion of the route on land.

Summary/Discussion

The Impact Index analysis described above provides a quantitative indication that the
HKS section of the bridge passes through an important area of dolphin habitat. Both
the NLHS and NELS sections pass through areas of very low dolphin density. Thus,
within Hong Kong waters, the HKS section is likely to have the most significant
impact on dolphins.

It should be noted that the entire section of the bridge to be built in Mainland Chinese
waters (Zhujiang Section — ZS) passes through a known high-density area for
dolphins (see Jefferson, 2000) and it is imperative that potential cumulative impacts
along the whole alignment are thoroughly assessed.

Finally, it should also be noted that the Impact Index described above was originally
designed to evaluate alternative alignments at the same point in time. As such, it
does not take into account changes in dolphin sighting effort and resulting effects on
the Impact Index. Although it is possible to scale each Impact Index calculation to the
overall current level of sighting effort, and thereby standardise for survey effort, this
is not the best way to evaluate before and after changes in dolphin density
distribution.
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Avifauna

A total of 118 species of birds were recorded within the study area during the
scheduled surveys. A summary of the species recorded within the study area is
given in Table 5.13 below and details are presented in Appendix H. The surveyed
areas are presented in Figure 6.

The majority of the bird species recorded are common and widespread and found in
similar habitats throughout Hong Kong (Carey et al., 2001). There were 32 species
that are considered to be of conservation interest (Fellowes et al., 2002) including
the Black-browed Reed Warbler Acrocephalus bistrigiceps, Pacific Swift Apus
pacificus, Grey Heron Ardea cinerea, Chinese Pond Heron Ardeola bacchus,
Eurasian Eagle Owl Bubo Bubo, Cattle Egret Bubulcus ibis, Striated Heron Butorides
striatus, Zitting Cisticola Cisticola juncidis, Grey Treepie Dendrocitta formosae, Great
Egret Egretta alba, Swinhoe’s Egret Egretta eulophotes, Little Egret Egretta garzetta,
Intermediate Egret Egretta intermedia, Pacific Reef Egret Egretta sacra, Yellow-
breasted Bunting Emberiza aueola, Chestnut-eared Bunting Emberiza fucata,
Peregrine Falcon Falco peregrinus, Black-capped Kingfisher Halcyon pileata, White-
throated Kingfisher Halcyon smyrnensis, White-bellied Sea Eagle Haliaeetus
leucogaster, Grey-tailed Tattler Heteroscelus brevipes, Bonelli’'s Eagle Hieraaetus
fasciatus, Black-winged Stilt Himantopus himantopus, Brown Fish Owl Ketupa
zeylonensis, Black Kite Milvus migrans, Black-crowned Night Heron Nycticorax
nycticorax, Eurasian Woodcock Scolopax rusticola, Crested Serpent Eagle Spilomis
cheela, Red-Billed Starling Sturnus sericeus, White-shouldered Starling Sturnus
sinensis, Little Grebe Tachybaptus ruficollis and Wood Sandpiper Tringa glareola.

Of the species of conservation interest recorded, 19 were identified by Fellowes et al.
(2002) as local concern while 10 species were of immediate (potential) regional
concern. It should be noted that Swinhoe’s Egret Egretta eulophotes is listed as
globally vulnerable by the IUCN and the majority of records in Hong Kong have been
from the intertidal mudflats of Deep Bay (Carey et al, 2001). Three Swinhoe’s
Egrets were recorded in Tung Chung Bay during the survey conducted in April 2004.
Another noteworthy bird is the Red-billed Starling Sturnus sericeus which is also
considered a globally threatened species (Fellowes et al., 2002). S. sericeus was
recorded at Tin Sam and Tung Chung Bay during the December 2003 and January
2004 surveys.

Some avifauna species were also listed under CITES Appendices. Seventeen
species namely Japanese Sparrowhawk, Crested Goshawk, Besra, Eurasian Eagle
Owl, Cattle Egret, Grey-faced Buzzard, Common Buzzard, Liitle Egret, Peregrine
Falcon, Common Kestrel, Hwamei, White-bellied Sea Eagle, Bonelli’'s Eagle, Brown
Fish Owl, Black Kite, Collared Scops Owl and Crested Serpent Eagle are classified
as threatened species in CITES. Of these avifauna species, all are protected in
China except Cattle Egret, Little Egret and Hwamei. In addition, Centropus
bengalensis and Centropus sinensis are also protected species in China. It should,
however, be noted that such listings are based mainly on the level of exploitation.

Avifauna surveys conducted at Tai Ho Wan in October 2003 revealed the presence
of a pair of Brown Fish Owls which is a species of very high conservation interest
and has only been recorded previously in Hong Kong from four other locations
mostly in Sai Kung (Carey et al.,, 2001). It is notable that this owl species was also
previously recorded at Discovery Bay, Lantau but abandoned the area following
habitat loss as a consequence of construction activity. The ecological impact
assessment will, therefore, carefully need to determine the potential indirect impacts
(notably noise disturbance) associated with any construction near to Tai Ho.
Additional night surveys on 28 October and 5, 27 November 2003 at Tai Ho Wan
confirmed the presence of the Brown Fish Owls suggesting that they are resident
and likely to breed in Tai Ho Wan.
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5.8.6 During a survey on 24 September 2003, a high number of Cattle Egret (~700
individuals) and Little Egret (~773 individuals) were recorded in Tung Chung Bay
(Figure 9). For both species, records are mainly from the northwest and northeast
New Territories and there has never been such a high number recorded in Lantau
Island (Carey et al., 2001) and Little Egret are known to form colonies that are highly
concentrated (Fellowes et al., 2002). For the Cattle Egret, this is the second highest
count in Hong Kong. Results suggested that Tung Chung Bay is likely an important
foraging site for the Cattle and Little Egrets. As many feeding habitats for Egrets
have been lost in Hong Kong (Carey et al.,, 2001), conservation priority should be
given to the Tung Chung Bay during the impact assessment.
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Table 5.13 A Summary of the Avifauna Species Recorded during the Reporting Period
Species name Common name Local | Status [Global Red|Global |Regional [Local |Level of |Sep -|Nov -| Jan - | Mar- |Habitat
/Abundan| List  Jating fating rating [concern| Oct | Dec | Feb | May |Present
ce category 2003 | 2003 | 2004 | 2004
(IUCN)
Accipiter gularis |Japanese u M + WL
(CITES 1) Sparrowhawk
Accipiter Crested u R + + [wL
trivirgatus ~ Goshawk
(CITES 1I)
Accipiter Besra S R + (WL
virgatus ~
(CITES 1I)
Acridotheres Crested Myna A R + + + + |C,DA
cristatellus ~
Acrocephalus Black-browed C M ? LC + SHG
bistrigiceps Reed Warbler
Actitis Common C/S WV + + + + |CT
hypoleucos Sandpiper
Aethopyga Fork-tailed C R + + [wL
christinae Sunbird
Alcedo atthis Common C [AM, W, + + + + |S,CT
Kingfisher R
Amaurornis White-breasted C R + + + |[S,CT,C
|\phoenicurus ~ |Waterhen
Anthus hodgsoni|Olive-backed C WV + + + + |C, SHG,
Pipit DA, TS,
PW
Anthus richardi |Richard's Pipit C svl\\;l + W,C
Apus affinis Little Swift A-C [R,SpM + |WL, SHG,
TS
Apus pacificus |Pacific Swift C [SpM,Su (LC) + |WL, SHG,
TS
Ardea cinerea  |Grey Heron A w @ PRC + + + CT
Ardeola bacchus|Chinese Pond C R @ PRC + + + + |CcT
Heron (RC)
Bambusicola Chinese CatE | CatE + | TS
thoracica Bamboo
Partridge
Bubo bubo Eurasian Eagle S R Y # RC + |SHG
(CITES Ily Owl
Bubulcus ibis Cattle Egret U-C | R Su # (LC) + CT
(CITES 1ll)
Butastur indicus |Grey-faced u SpM + |TS
(CITES ) Buzzard
Buteo buteo Common C '\ + + + + |WL, SHG,
(CITES Iy Buzzard TS
Butorides Striated Heron u-s Su LC + + + |S
striatus ~
Caprimulgus Savanna u Su, + [SHG,TS
affinis ~ Nightjar WV
|Centropus Lesser Coucal ¢ R + | + |WL SHG
bengalensis ~
Centropus Greater Coucal C R + + + |WL, SHG,
sinensis ~ TS
Cettia diphone |Japanese Bush | U-C WV + + DA, SHG
Warbler
Cettia fortipes ~ |Brownish- S WV + SHG
flanked Bush
Warbler
Chalcophaps Emerald Dove S R + |WL
indica ~
Cisticola juncidis | Zitting Cisticola C R WV # LC + SHG
Clamator Chestnut-winged| U Su + [wL
coromandus ~  [Cuckoo
Copsychus Oriental Magpie A R + + + + |CT
saularis ~ Robin
Corvus Large-billed C R* + + + + |wL,CT
macrorhynchus |Crow
Cuculus Indian Cuckoo C Su + |WL, TS
micropterus ~
Cyanoptila Blue-and-white S SpM + WL
cyanomelana Flycatcher
Delichon Asian House u M + [WLTS
dasypus Martin
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Species name Common name Local | Status (Global Red|Global |Regional [Local |Level of | Sep -|Nov -| Jan - | Mar- |Habitat
Abundan| List Jating fating rating |[concern| Oct | Dec | Feb | May |Present
ce category 2003 | 2003 | 2004 | 2004
(IUCN)
Dendrocitta Grey Treepie S-U |R, WYV, LC + WL
formosae M
Dicaeum Scarlet-backed C R + WL, TS
cruentatum Flowerpecker
Dicrurus Hair-crested C SV* + + |WL
hottentotus ~ Drongo
Dicrurus Black Drongo C M,Su + + |CT, WL,
macrocercus SHG, TS
Egretta alba Great Egret C-A R @ LC + + + |CT
Egretta Swinhoe's Egret S SpM VU # #@ GC + |CT
eulophotes
Egretta garzetta |Little Egret A R PRC + + + + |CT
(CITES Ill) (RC)
Egretta Intermediate C AM, W *# RC + CT
intermedia Egret
Egretta sacra Pacific Reef u R ?$ LC + + + |CT
Egret
Emberiza Yellow-breasted | U-C M 24 # RC + SHG
aureola Bunting
Emberiza fucata |Chestnut-eared S M # LC + |CT
Bunting
Emberiza pusilla |Little Bunting VC-C | wv + [TS
Emberiza rutila |Chestnut C-s M + + + |SHG
Bunting
Emberiza Black-faced C WV, M + + + |WL,C,
spodocephala  |Bunting SHG
Eudynamys Common Koel A Su, R + + + |CT, WL,
scolopacea ~ DA, TS, C
Eurystomus Dollarbird u M + |WL
orientalis
Falco peregrinus |Peregrine S R, WV LC + SHG
(CITES 1) Falcon
Falco Common Kestrel| C WV, + + SHG
tinnunculus AM
(CITES Iy
Ficedula Mugimaki u M, WV + WL
mugimaki Flycatcher
Ficedula parva |Red-breasted N/A A% + WL
Flycatcher
Francolinus Chinese C R + |TS, SHG
|pintadeanus ~  |Francolin
Garrulax Hwamei C R + + + |SHG, WL
canorus ~
(CITES Iy
Garrulax Masked A R + + + + |SHG,,
|perspicillatus ~ |Laughingthrush DA, TS
Halcyon pileata |Black-capped C AM, # LC + + + + |CT
Kingfisher wv
Halcyon White-throated C AM, (LC) + + + + |CT,S
smyrnensis ~  |Kingfisher WV, R
Haliaeetus White-bellied u R * RC + + + + |WL
leucogaster Sea Eagle
(CITES )
Heteroscelus Grey-tailed C M * * LC + |CT
brevipes Tattler
Hieraaetus Bonelli's Eagle S R RC + SHG
fasciatus
(CITES Iy
Hierococcyx Large Hawk N/A N/A + |WL
sparveroides ~ |Cuckoo
Himantopus Black-winged C-u '\ @ RC + CT
himantopus Stilt
Hirundapus White-vented u SpM + |TS
cochinchinensis |Needletail
Hirundo Barn Swallow A |SpM,Su + |DAC
rustica ~
Hypsipetes Chestnut Bulbul C R, WV + + WL
castanonotus
Ketupa Brown Fish Owl* S R *# RC + + S, CT,
zeylonensis ~ WL
(CITES Iy
Lanius cristatus |Brown Shrike C SpM T + |TS
Lanius schach ~ [Long-tailed C R + + + + |WL W,C,
n/90929/Report/Final 9 Month Survey/Final.doc 47 August 2004




Agreement No. MW 01/2003
Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey
Final 9 Month Ecological Baseline Survey Report

MEEINVRDT
Mouchel

Species name Common name Local | Status (Global Red|Global |Regional [Local |Level of | Sep -|Nov -| Jan - | Mar- |Habitat
Abundan| List Jating fating rating |[concern| Oct | Dec | Feb | May |Present
ce category 2003 | 2003 | 2004 | 2004
(IUCN)
Shrike SHG
Lonchura Scaly-breasted C R + + + + |[w,C,
|punctulata Munia SHG, DA
Luscinia calliope Siberian C wv + + + + [CT,wL,
Rubythroat SHG, TS
Luscinia sibilans [Rufous-tailed u WV, M + + WL, TS,
Robin SHG
Milvus migrans |Black Kite A R, WV @# PRC | + + + + WL, TS,
(CITES Il (RC) SHG, CT
Monticola Blue Rock u WV, M + CT
solitarius Thrush
Motacilla alba ~ [White Wagtail C W\é, M + + + + |C,DA,S,
CT
Motacilla cinerea|Grey Wagtail C A% + + + + |C,S
Motacilla flava  |Yellow Wagtail C MW + |CT
Muscicapa Asian Brown C-U [Mwv + WL, TS
dauurica Flycatcher
Myophonus Blue Whistling C R + + + + |WL,S,
caeruleus ~ Thrush cT
Nycticorax Black-crowned C-A R (LC) + + + S,CT
nycticorax Night Heron
Orthotomus Common A R + + + + |w,C,
sutorius ~ Tailorbird ?QG DA,
Otus Collared Scops C R + + + [wL
bakkamoena ~ |Owl
(CITES Il
Parus major ~  |Great Tit A R + + + + [CT,wL,
C,DA, TS
Passer Eurasian Tree A R + + + |W,C,DA,
montanus ~ Sparrow S
Phoenicurus Daurian Redstart| C wv + + WL, C,
auroreus DA, TS
Phylloscopus Arctic Warbler C AM + WL, TS,
borealis CcT
Phylloscopus Dusky Warbler C wv + + + + |CT, WL,
fuscatus C, SHG,
DA, TS
Phylloscopus Yellow-browed C wv + + + + |CT, WL,
inornatus Warbler TS,C
Phylloscopus Pallas's Leaf u-C LAY + + WL, TS,
|proregulus Warbler c
Phylloscopus Pale-legged Leaf| S AM, + WL, TS
tenellipes Warbler wv
Pica pica ~ Common C R + + + + [CT,wL,
Magpie DA, TS
Prinia Yellow-bellied A R + SHG
flaviventris ~ Prinia
Prinia inornata ~ |Plain Prinia C R + |[C
Pycnonotus Sooty-headed C R + |C
aurigaster ~ Bulbul
Pycnonotus Red-whiskered A R + + + + |CT, WL,
jocosus ~ Bulbul W, C,
SHG, TS,
S
Pycnonotus Chinese Bulbul A R + + + + [CT,wL,
sinensis ~ W, C,
SHG, TS,
S
Rallina Slaty-legged Un  |Un (Su, + |TS
eurizonoides ~ |Crake M, MV)
Saxicola Common C wWv + + + |C, SHG,
torquata Stonechat wL
Scolopax Eurasian S WV, M LC + + + WL
rusticola Woodcock
Serinus Yellow-fronted N/A N/A + [DA
mozambiqus Canary
Spilornis cheela Crested Serpent | N/A M,R LC + (WL
(CITES Iy Eagle
Steptopelia Spotted Dove A R + + + + [CT,wL,
chinensis ~ W, C,
SHG, TS,
S
Streptopelia Oriental Turtle C MWV + + SHG, TS,
orientalis Dove C
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Species name Common name Local | Status (Global Red|Global |Regional [Local |Level of | Sep -|Nov -| Jan - | Mar- |Habitat
Abundan| List Jating fating rating |[concern| Oct | Dec | Feb | May |Present
ce category 2003 | 2003 | 2004 | 2004
(IUCN)
Sturnus Black-collared A R + + + + [CT,wL,
nigricollis ~ Starling W, C,
SHG, TS,
S
Sturnus sericeus |[Red-billed A wv 7@ @#| GC + + CT, WL
Starling
Sturnus sinensis [White- ¢ MWV, ? # LC + + |WL
shouldered Su
Starling
Tachybaptus Little Grebe C R LC + CcT
ruficollis
Tarsiger Red-flanked C LAY + + WL, TS,
cyanurus Bluetail C
Tringa glareola |Wood Sandpiper| A-C A% ? LC + |CT
Turdus cardis Japanese u MWV + + WL, TS,
Thrush C
Turdus Grey-backed C WV + + + [WL, TS,
hortulorum Thrush C
Turdus merula |Common C WV, M + + + TS,C
Blackbird
Turdus pallidus [Pale Thrush S-U A% + C, WL
Urocissa Blue Magpie C R + + + + |WL, TS
erythrorhyncha
Urosphena Asian Stubtail C-S WV + + WL, TS
squameiceps Warbler
Zoothera dauma |Scaly Thrush u wv + + + 1V_VSL,(|S‘)A,
Zosterops Japanese White-| A R + + + + |CT, WL,
japonicus ~ eye W, C,
SHG, DA,
TS, S
Note: Local abundance and status based on Carey et al. (2001), Viney et al., (1994) and conservation rating based on

Fellowes et al. (20

Local Abundance:
A- Abundant

C- Common

U- Uncommon
S- Scarce

N/A — Not listed in
Carey et al., 2001
Un- Uncertain
Species Name:
CITES (Appendix
I, lor Il

02).

Status:

SpM- Spring Migrant
M- Passage Migrant

R- Resident

WV- Winter Visitor
Su- Summer Visitor
AM- Autumn Migrant

? Inadequate Information

$
?

: scarce visitor in Hong Kong
: inadequate information on restrictedness
: probably under-recorded

@: population highly concentrated
# :in marked decline
+ : Recorded during reporting period

Signs of Breeding (Carey et al., 2001) -

Breeding was recorded if one or more of the
following were observed:

Cat E — Species for which -
all published Hong Kong
records are considered
likely to relate to birds
that have escaped or

have been released from

captivity (Carey et al.,

2001).

Bird apparently holding territory;

Courtship, display or anxiety call and agitated
behavior of adult indicating presence of
young or nest;

Brood- patch on trapped bird;

Adult visiting probably nest-site;

Nest-building (including excavating nest
hole);

Distraction display or injury-feigning;

Used nest found;

Recently fledged young;

Adult carrying faecal sac or food;

Adult entering or leaving nest-site in
circumstances indicating occupied nest
(including colonies);

Nest with eggs found, or bird sitting but not
disturbed, or eggshells found near nest;

nest with young or downy young of ducks,
gamebirds, waders or other nidifugous
species.

RC: Regional Concern

LC: Local Concern

PRC: Potential Regional Concern
() :Based on restricted nesting
or roosting site

Habitat Type

C- Cultivated Field

CT- Coastal

DA — Developed Area

S —Stream

SHG- Shrubby Grassland
TS- Tall Shrubland

W — Wasteland

WL- Woodland
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5.9

5.9.1

5.9.2

5.9.3

5.9.4

5.10

5.10.1

5.10.2

Terrestrial Mammals

Mammal surveys were carried out and a summary of the species recorded between
September 2003 and May 2004 is presented below in Table 5.14. Full details of the
survey results are presented in Appendix I. A map showing the area surveyed for
mammals is presented in Figure 6b.

Table 5.14 A Summary of the Mammal Species Recorded

Species / Group Protection | Locations Recorded Local Abundance and Level of

Status Conservation Interest
Muntiacus muntjac WAPO Tall shrubland at Sha Lo | Probably common (Reels, 1996)
(Indian Muntjac) Wan and Sham Shek

Tsuen. Considered as Potential Regional
Concern (Fellowes et al.,2002).

Suncus murinus WAPO Village in Sham Wat. Common (Reels, 1996)
(Brown Musk Shrew)

Indian Muntjac Muntiacus muntjac were recorded in the tall shrubland of Sha Lo
Wan in September 2003 and also in April 2004. Another sighting of the Indian
Muntijac was made in the tall shrubland at Sham Shek Tsuen in April 2004. Calling
of this species was also heard from almost the same location in March 2004. All
Muntjac species are known to be in drastic decline in the region and considered to
be of potential regional concern by Fellowes et al. (2002). In addition, one Brown
Musk Shrew Suncus murinus was recorded in the village of Sham Wat in October
20083.

Both terrestrial mammal species recorded are locally common and Goodyer (1992)
recorded them in many parts of the Territory and the Indian Muntijac has scattered
records in Lantau (Reels, 1996). Only limited recent information is available for the
Brown Musk Shrew (Goodyer, 1992). No other large mammal species was recorded
during the course of the surveys and this supports the conclusion that large
mammals are scarce across Lantau Island.

It should be noted that some unidentified insectivorous bats were observed during
the February, April and May 2004 night surveys flying across Tai Ho Wan, Sham
Wat and San Shek Wan. All bat species are protected in Hong Kong under the Wild
Animals Protection Ordinance. Bat species have been reported previously from
Lantau such as Least’s Horseshoe bat Rhinolophus pusillus in Tai Ho (Ades, 1999;
Mouchel, 2000), the Long-fingered Bat in Mui Wo (Green Lantau Association, 1998)
and Greater Short-nosed Fruit Bat Cynopterus sphinx in north Lantau (Ades, 1999).
Although many bats are common and widespread in Hong Kong, some are rare
including the Least’s Horseshoe Bat in Tai Ho (Mouchel, 2000).

Insects (Butterflies and Dragonflies)

The insect surveys were conducted over the 9-month period between September
2003 and May 2004 covering both the wet and dry seasons. The dragonfly and
butterfly species recorded during the surveys are summarised in Tables 5.15 and
5.16, respectively. Details including the locations and period recorded are presented
in Appendices J and K for dragonflies and butterflies, respectively.

Dragonflies

Twenty-four species of dragonfly were recorded in different habitats including stream,
shrubland, coastal, grassland, wasteland and secondary woodland. The dragonflies
recorded during the surveys were all common and abundant in Hong Kong although
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a number of the species are considered uncommon (Wilson, 1997, 2003) and of
conservation interest (Fellowes et al., 2002). The majority of the species were
sighted near streams or ponds while a few were recorded in secondary woodland or
shrubby grassland.

5.10.3 Dragonfly species of local concern included the Elegant Clubtail Leptogomphus
elegans recorded near Tai Ho Wan and the Sapphire Flutterer Rhyothemis
triangularis observed near a pond in Tung Chung Bay. Both species were recorded
in May 2004. One globally threatened (Fellowes et al., 2002) dragonfly species Small
Hooktail Melligomphus moluamis was recorded near a stream at San Tau. Note that
Elegant Clubtail and Small Hooktail have been previously recorded in the vicinity of
the study area (Mouchel, 2002a). Apart from the aforesaid three species, all other
species recorded during the course of the surveys are considered common and
abundant in Hong Kong (Wilson, 1997, 2003).

5.10.4 The abundance of dragonfly species showed significant seasonal variation. The
abundance was apparently higher in March to May 2004 surveys when compared
with those conducted between September and November 2003. During the January
and February 2004 surveys, no species of dragonfly was recorded. The dragonfly
species recorded during the surveys are summarised in Table 5.15 below and further
details are presented in Appendix J.

Table 5.15 Dragonflies Recorded in the Study Area, September 2003 to May 2004

Species name Common name Status Locations Recorded Remarks
Brachydiplax Blue Dasher Common Tung Chung Bay
chalybea
Acisoma panorpoides |Asian Pintail Common Tai Ho Wan
Anax immaculifrons  |Fiery Emperor Common Hau Hok Wan, Tai Ho
Wan

Coeliccia cyanomelas |Blue Forest Damsel |Common San Tau

Copera marginipes  |Yellow Featherlegs |Abundant Pak Mong to Ngau Kwu
Long, Pak Mong to Tai

Ho Wan
Crocothemis servilia |Crimson Darter Abundant Pak Mong to Tai Ho
Wan
Diplacodes trivialis Blue Percher Abundant Tai Ho Wan
Euphaea decorata Black-banded Abundant Sha Lo Wan, San Tau,
Gossamerwing Pak Mong to Tai Ho
Wan
Leptogomphus Elegant Clubtalil Common Pak Mong to Tai Ho Local Concern
elegans Wan (Fellowes et al.,
2002)
Lyriothemis Forest Chaser Common Pak Mong to Tai Ho
elegantissima Wan
Melligomphus Small Hooktail Uncommon |San Tau Global Concern
moluamis (Fellowes et al.,
2002)
Neurothemis tullia Pied Percher Common Tung Chung Bay
Orthetrum chrysis Red-faced Skimmer |Common Pak Mong to Tai Ho
Wan
Orthetrum glaucum  |Common Blue Abundant Sham Wat Wan, San
Skimmer Shek Wan, Sha Lo

Wan, Hau Hok Wan,
San Tau, Pak Mong to
Ngau Kwu Long, Pak
Mong to Tai Ho Wan,

Ngau Au
Orthetrum luzonicum |Marsh Skimmer Abundant Sha Lo Wan
Orthetrum pruinosum |Common Red Abundant Sham Wat Bay, Kau
Skimmer Liu, Hau Wong Temple,
Tai Ho Wan
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5.10.5

5.10.6

Species name Common hame Status Locations Recorded Remarks
Orthetrum sabina Green Skimmer Abundant, Sham Wat Bay, Sha Lo
common Wan, Hau Hok Wan,

Kau Liu, Tin Sam, San
Tau, Tai Ho Wan

Pantala flavescens  |Wandering Glider Abundant Sham Wat Bay, Sham
Shek Tsuen, San Shek
Wan, Sha Lo Wan, Hau
Hok Wan, Chek Lap
Kok, Kau Liu, Hau
Wong Temple, Ma Wan
Chung, Tung Chung
Battery, Pak Mong to
Tai Ho Wan, Pak Mong
to Ngau Kwu Long, Kau
Liu to Hau Hok Wan,

Ngau Au
Prodasineura Black Threadtail Abundant Sha Lo Wan, San Tau,
autumnails Pak Mong to Tai Ho
Wan

Rhinocypha perforata |Common Blue Jewel |Abundant Sha Lo Wan, San Tau,
Pak Mong to Tai Ho

Wan
Rhyothemis Sapphire Flutterer Uncommon |Tung Chung Bay Local Concern
triangularis (Fellowes et al.,
2002)
Tramea virginia Saddlebag Glider Common Chek Lap Kok
Trithemis aurora Crimson Dropwing Abundant Sha Lo Wan, Hau Hok

Wan, Tung Chung Bay,
Pak Mong to Tai Ho
Wan

Trithemis festiva Indigo Dropwing Abundant Sham Wat Bay, Hau
Hok Wan, San Tau,
Pak Mong to Ngau Kwu
Long, Pak Mong to Tai

Ho Wan

Note: After Wilson (1997, 2003).
Butterflies

Ninety species of butterfly were recorded in different habitats including edge of
woodland, tall shrubland, riparian, cultivated field, coastal grassland and shrubby
grassland. During the course of surveys, the butterfly species encountered were
mostly common and abundant in Hong Kong except six species of conservation
interest (Fellowes et al., 2002; Young and Yiu, 2002). These included Common
Albatross Appias albina, Burmese Bush Blue Arhopala bimana, Small Grass Yellow
Eurema brigitta, Danaid Eggfly Hypolimnas misippus, Dragontail Lamproptera curius
and Falcate Oak Blue Mahathala ameria. All of these are of local conservation
concern (Fellowes et al., 2002). The three rare species (Common Albatross,
Burmese Bush Blue and Dragontail) were only recorded in San Tau. This supports
the conclusion that San Tau is an important habitat for butterfly species.

The butterfly species recorded during the surveys are presented in Table 5.16 below.
Details including the locations and period recorded are presented in Appendix K.
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Table 5.16 Butterflies Recorded in the Study Area, September 2003 to May 2004
Species name Common name |[Status* Locations Recorded Remarks
Abisara echerius |Plum Judy Very Sham Wat Bay, San Shek Wan,
common Sha Lo Wan, Hau Hok Wan, Kau
Liu, Tin Sam, San Tau, Tai Ho
Bay, Pak Mong to Ngau Kwu
Long, Sham Shek Tsuen
headland, Ngau Au
Acytolepis puspa |Common Hedge [Common Sham Wat Bay, San Shek Wan,
Blue Chek Lap Kok, San Tau, Tung
Chung Bay, Pak Mong to Ngau
Kwu Long, Ngau Au
Ampittia Bush Hopper Uncommon |Sha Lo Wan, Tai Ho Bay
dioscorides
Appias albina Common Rare San Tau Local
Albatross Concern
(Fellowes et
al., 2002)
Arhopala birmana |Burmese Bush Rare San Tau Local
Blue Concern
(Fellowes et
al., 2002)
Artipe eryx Green Flash Uncommon [Kau Liu to Hau Hok Wan
Astictopterus jama|Forest Hopper Common San Tau, Pak Mong to Ngau Kwu
Long, Sham Shek Tsuen
headland
Athyma nefte Colour Sergeant [Common San Tau, Tung Chung Bay
Athyma perius Common Common Tai Ho Bay
Sergeant
Athyma Staff Sergeant Common San Tau, Pak Mong to Tai Ho
selenophora Wan
Bibasis gotama  |Pale Awlet Uncommon |San Tau
Catopsilia pomonal|Lemon Emigrant [Common Sham Wat Bay, San Shek Wan,
Chek Lap Kok, Tung Chung Bay,
Hau Wong Temple, Ma Wan
Chung, Pak Mong to Ngau Kwu
Long, Kau Liu to Hau Hok Wan
Catopsilia Mottled Emigrant [Common San Tau, Hau Wong Temple, Pak
pyranthe Mong to Ngau Kwu Long
Cepora nerissa Common Gull Common Sha Lo Wan, San Tau, Pak Mong
to Tai Ho Wan, Kau Liu to Sha Lo
Wan
Cethosia biblis Hong Kong Rare San Tau, Tung Chung Bay, Pak
Lacewing Mong to Ngau Kwu Long
Charaxes Tawny Rajah Common Tin Sam, San Tau, Tung Chung
bernardus Bay, Pak Mong to Tai Ho Wan
Chilades lajus Lime Blue Very Sham Wat Bay, Pak Mong to
common Ngau Kwu Long
Cupha erymanthis |Rustic Very Sham Wat Bay, Sha Lo Wan, Hau
common Hok Wan, Chek Lap Kok, Kau Liu,
San Tau, Tung Chung Bay, Tung
Chung Battery, Pak Mong to Tai
Ho Wan, Sham Shek Tsuen
headland, Ngau Au, Kau Liu to
Hau Hok Wan
Cyrestis Mapwing Common Sha Lo Wan, San Tau, Tung
thyodamas Chung Bay, Pak Mong to Tai Ho
Wan, Hok Hok Wan to Sha Lo
Wan
Danaus Plain Tiger Uncommon [Sham Wat Bay
chrysippus
Danaus genutia  |Common Tiger Very Sham Wat Bay, Chek Lap Kok,
common Tin Sam, Pak Mong, Tai Ho Bay
n/90929/Report/Final 9 Month Survey/Final.doc 53 August 2004



Agreement No. MW 01/2003

Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey

Final 9 Month Ecological Baseline Survey Report

MEEINVRDT
Mouchel

Species name Common nhame |[Status* Locations Recorded Remarks
Delias pasithoe  |Red-base Jezebel |Very Sham Wat Bay, Chek Lap Kok,
common Kau Liu, Tin Sam, San Tau, Hau
Wong Temple, Ma Wan Chung,
Tung Chung Battery, Pak Mong to
Ngau Kwu Long, Ngau Au, Kau
Liu to Hau Hok Wan
Erionota torus Banana Skipper |[Common Sham Wat Bay
Euchrysops Gram Blue Cupid [Common Tai Ho Bay
cnejus
Euploea core Common Indian  [Very Sha Lo Wan, Chek Lap Kok, San
Crow common Tau, Hau Wong Temple, Tung
Chung Battery
Euploea midamus |Blue-spotted Crow|Very Sham Wat Bay, Hau Hok Wan,
common Kau Liu, San Tau, Hau Wong
Temple, Pak Mong to Tai Ho Wan
Eurema blanda  |Three-spot Grass (Uncommon |Pak Mong to Tai Ho Wan
Yellow
Eurema brigitta  |Small Grass Uncommon |Kau Liu Population in
Yellow marked
decline and
of local
concern
(Fellowes et
al., 2002).
Eurema hecabe |Common Grass |Very Sham Wat Bay, Sha Lo Wan, Hau
Yellow common Hok Wan, Chek Lap Kok, Kau Liu,
San Tau, Tung Chung Bay, Hau
Wong Temple, Ma Wan Chung,
Tung Chung Battery, Pak Mong to
Ngau Kwu Long, Pak Mong to Tai
Ho Wan, Sham Shek Tsuen
headland, Ngau Au, Kau Liu to
Sha Lo Wan
Eurema laeta Spotless Grass Uncommon |Sha Lo Wan, Tung Chung Bay,
Yellow Pak Mong to Tai Ho Wan, Sham
Shek Tsuen headland
Euthalia phemius (White-edged Blue |Common San Tau
Baron
Everes lacturnus |Tailed Cupid Common Tai Ho Bay, Pak Mong to Ngau
Kwu Long
Faunis eumeus  |Common Faun Common San Tau, Tai Ho Bay, Pak Mong
to Ngau Kwu Long, Sham Shek
Tsuen headland
Graphium Tailed Jay Very Kau Liu, San Tau, Tung Chung
agamemnon common Bay, Hau Wong Temple, Tai Ho
Bay, Pak Mong to Ngau Kwu
Long, Kau Liu to Hau Hok Wan
Graphium doson |Common Jay Uncommon |Sha Lo Wan, San Tau, Tung
Chung Bay, Pak Mong to Tai Ho
Wan, Kau Liu to Hau Hok Wan
Graphium Common Very Sham Wat Bay, Sha Lo Wan,
sarpedon Bluebottle common Chek Lap Kok, Kau Liu, San Tau,
Tung Chung Bay, Pak Mong to Tai
Ho Wan, Sham Shek Tsuen
headland, Kau Liu to Hau Hok
Wan
Hebomoia Great Orangetip [Common Sha Lo Wan, San Tau, Tung
glaucippe Chung Bay, Ngau Au, Hau Hok
Wan to Sha Lo Wan
Heliophorus Purple Sapphire  [Common Tin Sam, Pak Mong to Tai Ho
epicles Wan
Hestina asslimilis |Red Ring-skirt Common Pak Mong to Tai Ho Wan
Hypolimnas bolina|Great Eggfly Very Chek Lap Kok, San Tau, Tai Ho
common Bay, Pak Mong to Ngau Kwu Long
Hypolimnas Danaid Eggfly Uncommon |Chek Lap Kok Local
misippus concern
(Fellowes et
al., 2002)
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Species name Common nhame |[Status* Locations Recorded Remarks
lambrix salsala Chestnut Bob Uncommon |Kau Liu to Hau Hok Wan
Ideopsis similis  |Ceylon Blue Very Sham Wat Bay, Sha Lo Wan, Kau
Glassy Tiger common Liu, San Tau, Hau Wong Temple,
Tung Chung Battery, Tai Ho Bay,
Pak Mong to Ngau Kwu Long
Iraota timoleon Silver Streak Blue [Uncommon |Kau Liu
Ixias pyrene Yellow Orange Tip|Uncommon [Sha Lo Wan, Hau Hok Wan, Hau
Hok Wan to Sha Lo Wan
Jamides bochus |Dark Cerulean Common Sham Wat Bay, Kau Liu
Junonia almana |Peacock Pansy |Common Tung Chung Battery, Tai Ho Bay,
Pak Mong to Tai Ho Wan, Pak
Mong to Ngau Kwu Long
Junonia atlites Grey Pansy Common Pak Mong to Tai Ho Wan, Pak
Mong to Ngau Kwu Long
Junonia hierta Yellow Pansy Uncommon |San Tau
Junonia iphita Chocolate Pansy (Uncommon |San Tau
Junonia lemonias [Lemon Pansy Uncommon |Pak Mong to Ngau Kwu Long
Kaniska canace |Blue Admiral Common Hau Hok Wan, Kau Liu, Tin Sam,
San Tau
Lampides Long-tailed Blue |[Common Sham Wat Bay, Pak Mong to
boeticus Ngau Kwu Long
Lamproptera Dragontail Rare San Tau, Local
curius Concern
(Fellowes et
al., 2002)
Lethe confusa Common White- [Very Kau Liu, San Tau, Sham Shek
banded Brown common Tsuen headland, Kau Liu to Hau
Hok Wan
Mahathala ameria |Falcate Oak Blue |Uncommon ([Kau Liu to Hau Hok Wan Local
Concern
(Fellowes et
al., 2002)
Melanitis leda Common Evening [Very Sham Wat Bay, Kau Liu, San Tau,
Brown common Tai Ho Bay, Sham Shek Tsuen
headland
Mycalesis mineus |Dark Brand Bush |Very Sham Wat Bay, Sha Lo Wan, Hau
Brown common Hok Wan, Kau Liu, San Tau, Pak
Mong to Tai Ho Wan, Sham Shek
Tsuen headland
Mycalesis zonata |South China Bush |Common Sham Wat Bay, Kau Liu, San Tau,
Brown Pak Mong to Tai Ho Wan, Sham
Shek Tsuen headland
Nacaduba kurava |Rounded Six-line |Very Pak Mong to Tai Ho Wan
Blue common
Neopithecops Quaker Uncommon |Sha Lo Wan, Tung Chung Bay
zalmora
Neptis hylas Common Sailer [Very Sha Lo Wan, Hau Hok Wan, Kau
common Liu, San Tau, Tung Chung Bay,
Pak Mong to Tai Ho Wan, Sham
Shek Tsuen headland, Ngau Au,
Kau Liu to Hau Hok Wan
Odontoptilum Chestnut Angle  [Common Sham Wat Bay, San Tau, Pak
angulatum Mong to Ngau Kwu Long
Papilio bianor Chinese Peacock [Common San Tau, Tung Chung Bay, Pak
Mong to Tai Ho Wan
Papilio clytia Common Mime Common Sham Wat Bay, Sha Lo Wan,
Chek Lap Kok, Kau Liu, Tin Sam,
San Tau, Tung Chung Battery,
Pak Mong to Tai Ho Wan, Kau Liu
to Hau Hok Wan
Papilio demoleus |Lime Butterfly Common Sha Lo Wan, Hau Hok Wan, Chek
Lap Kok, Kau Liu, San Tau, Tung
Chung Bay, Pak Mong to Ngau
Kwu Long
Papilio helenus Red Helen Very Sham Wat Bay, Kau Liu, San Tau,
common Tung Chung Bay, Pak Mong to Tai
Ho Wan, Kau Liu to Sha Lo Wan
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Species name Common nhame |[Status* Locations Recorded Remarks
Papilio memnon |Great Mormon Very Sha Lo Wan, San Tau, Tung
common Chung Bay, Pak Mong to Tai Ho
Wan
Papilio paris Paris Peacock Very Sha Lo Wan, Hau Hok Wan, Kau
common Liu, San Tau, Tung Chung Bay,
Pak Mong to Tai Ho Wan, Kau Liu
to Hau Hok Wan
Papilio polytes Common Mormon [Very Sham Wat Bay, Sha Lo Wan, Hau
common Hok Wan, Kau Liu, San Tau, Tung
Chung Bay, Hau Wong Temple,
Pak Mong to Tai Ho Wan, Sham
Shek Tsuen headland, Kau Liu to
Sha Lo Wan
Papilio protenor  |Spangle Very Hau Hok Wan, San Tau, Hau
common Wong Temple, Tung Chung
Battery, Pak Mong to Tai Ho Wan,
Hau Hok Wan to Sha Lo Wan
Papilio xuthus Swallowtail Rare San Shek Wan, San Tau, Sham
Shek Tsuen headland
Parasarpa dudu |Commodore Uncommon |Tung Chung Bay
Parathyma sulpitia|Five-dot Sergeant |Common San Tau, Kau Liu to Hau Hok
Wan
Parnara guttata |Common Straight |Common Sha Lo Wan, Tin Sam, Tai Ho Bay
Swift
Pathysa Five-bar Swordtail [Common Sha Lo Wan, Kau Liu, San Tau,
antiphates Tung Chung Bay, Pak Mong to Tai
Ho Wan
Phaedyma Short-banded Uncommon |Sha Lo Wan, Pak Mong to Tai Ho
columella Sailer Wan
Pieris canidia Indian Cabbage |Very Sham Wat Bay, Sha Lo Wan, San
White common Tau, Chek Lap Kok, Kau Liu, Tin
Sam, Tung Chung Bay, Hau
Wong Temple, Pak Mong to Tai
Ho Wan
Polyura Shan Nawab Uncommon |San Tau, Tung Chung Battery, Tai
nepenthes Ho Bay, Pak Mong to Ngau Kwu
Long, Hau Hok Wan to Sha Lo
Wan
Rapala manea Slate Flash Uncommon |Pak Mong to Tai Ho Wan
Rohana parisatis |Black Prince Uncommon |Sha Lo Wan, San Tau, Pak Mong
to Ngau Kwu Long, Kau Liu to Sha
Lo Wan
Spindasis lohita  |Long-banded Uncommon |Tai Ho Bay
Silverline
Suastus gremius |Indian Palm Bob |Common Pak Mong to Ngau Kwu Long,
Symbrenthia lilaea|Jester Common Sha Lo Wan, Pak Mong to Tai Ho
Wan
Vanessa indica  |Indian Red Common Pak Mong to Ngau Kwu Long,
Admiral
Ypthima baldus  [Common Five-ring|Very Sha Lo Wan, Hau Hok Wan, Tai
common Ho Bay, Pak Mong to Ngau Kwu
Long, Hau Hok Wan to Sha Lo
Wan
Ypthima lisandra |Straight Five-ring |Common Tai Ho Bay,
Zemeros flegyas |Punchinello Common Sham Wat Bay, San Tau, Tung
Chung Bay,
Zizeeria maha Pale Grass Blue |Very Sham Wat Bay, Sha Lo Wan, Hau
common Hok Wan, Chek Lap Kok, Kau Liu,
San Tau, Tung Chung Bay, Hau
Wong Temple, Ma Wan Chung,
Pak Mong to Tai Ho Wan, Ngau
Au
Zizina otis Lesser Grass Blue[Common Tai Ho Wan
Note: After Young and Yiu (2002).
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5.11

5.11.1

5.11.2

5.11.3

5.11.4

5.11.5

5.11.6

Herpetofauna (Reptiles and Amphibians)

The herpetofauna were surveyed during both the day and night by active searching
in appropriate microhabitats, combined with auditory detection and chance
encounters, in areas traversed or potentially impacted by the proposed road
alignment. The herpetofauna surveys were conducted over a 9-month period
between September 2003 and May 2004 covering both the wet and dry seasons.
Twenty-one species of herpetofauna were recorded in the study area during the
course of the surveys, including five species of conservation interest. A summary of
the species recorded is provided in Table 5.17 below and details including locations
and period recorded are presented in Appendix L.

Amphibians

Of the seven amphibian species recorded in the study area, the Lesser Spiny Frog
(Rana exilispinosa) is of conservation concern. The Lesser Spiny Frog was recorded
in Tai Ho Wan, San Tau, Kau Liu, Hau Hok Wan, Sha Lo Wan and Sham Wat Bay.
Although this species is widespread in hill and mountain streams in Hong Kong
(Karsen et al., 1998), this frog is considered threatened in China due to a decline in
populations throughout its range (Hunan, Fujian and Guangdong). This species is,
therefore, considered to be of conservation concern (Fellowes et al,, 2002). The
other amphibian species are common and widespread in Hong Kong (Karsen et al.,
1998).

Although several populations of Romer's Tree Frog (Philautus romeri) have been
recorded on Lantau Island (Lau and Dudgeon, 1999; Mouchel, 2002a; AFCD, pers.
comm.), no signs of Romer's Tree Frog (including tadpoles and audible frog calls)
were found during the present surveys. Romer's Tree Frog are widespread on north
Lantau (Mouchel, 2002a) and of very high conservation interest. Recent records
have indicated that a remnant population of Romer’s Tree Frog is extant on Scenic
Hill where 2.86 ha of secondary woodland is present. Careful assessment of the
Scenic Hill secondary woodland and aquatic habitats potentially utilised by the frog
(well-wooded areas near to streams; Karsen et al., 1998) that may be impacted by
the project is, therefore, required.

Reptiles

Of the fourteen reptile species recorded in the study area, all are common in Hong
Kong except the Blue-tailed skink (Eumeces quadrilineatus), Four-clawed Gecko
(Gehyra mutilata), Tokay Gecko (Gekko gecko), Chinese Cobra (Naja atra) and
Taiwan Kukri snake (Oligodon formosanus). The Chinese Cobra and Tokay Gecko
are of conservation interest. The Common Rat Snake is common in Hong Kong but
of conservation interest in the wider region (Fellowes et al., 2002)

Chinese Cobra in southern China is believed to be in population decline (Mouchel,
2002a) and this species is of conservation interest in the wider region (Fellowes et al.,
2002). This species is considered globally restricted to southern China (Karsen et al.,
1998), and is a CITES Appendix Il species. It is also listed as vulnerable in the China
Red Data Book of Endangered Animals (Zhao, 1998). This species was recorded at
Sham Shek Tsuen headland in October 2003.

Tokay Gecko is considered locally rare (Karsen et al,, 1998) and was recorded at
San Tau, San Shek Wan and Sham Wat Bay during the night survey in April 2004.
This species is threatened regionally and the global population is in marked decline
(Fellowes et al., 2002).
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5.11.7 Common Rat Snake is common throughout Hong Kong (Karsen et al., 1998) and

was recorded in Tung Chung Bay during two day-time surveys in May 2004. This
species is of conservation interest at the regional scale (Fellowes et al., 2002).
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Table 5.17 Herpetofauna Recorded in the study area, September 2003 to May 2004
Species name Common name (Status* Location Recorded Remarks
Kaloula pulchra  |Asiatic Painted Common San Shek Wan, Sha Lo
Frog Wan, Kau Liu, San
Tau, Hau Wong
Temple and Pak Mong.
Microhyla pulchra |Marbled Pigmy Common San Shek Wan
Frog
Polypedates Brown Tree Frog |Common/ Sham Wat Bay, San
megacephalus Abundant Shek Wan, Sha Lo
Wan, Pak Mong and
Tai Ho Wan.
Rana exilispinosa |Lesser Spiny Frog [Common Sham Wat Bay, Sha Lo Wide spread and

Wan, Hau Hok Wan,
Kau Liu, San Tau and
Tai Ho Wan.

common in local
streams and hills
(Karsen et al., 1998)

Global population in
marked decline and
considered of
Potential Global
Concern (Fellowes
etal.,, 2002)

Rana guentheri

Gunther's Frog

Very common

Sham Wat Bay, San
Shek Wan, Sha Lo
Wan, San Tau, Pak
Mong and Hok Tau
Wan.

Rana limnochatris

Paddy Frog

Very common

San Shek Wan, Sha Lo
Wan, San Tau, Pak
Mong and Tai Ho Wan.

Lizard

Naja atra Chinese Cobra Common Sham Shek Tsuen Common in Hong
headland Kong (Karsen et al.,
1998)
CITES Appendix I
Global population in
marked decline and
population in drastic
decline regionally
(Fellowes et al.,
2002)
Considered of
Potential Regional
Concern (Fellowes ¢
al., 2002)
Oligodon Taiwan Kukri Not generally |Pak Mong to Ngau Kwu
formosanus Snake common Long
Ptyas mucosus  |Common Rat Common Tung Chung Bay Common in Hong
Snake Kong (Karsen et al.,
1998)
Potential Regional
Concern (Fellowes
et al., 2002)
Trimeresurus Bamboo Snake  [Common Pak Mong
albolabris
Ateuchosaurus Chinese Forest [Commonon [San Tau
chinensis Skink Lantau
Calotes versicolor |Changeable Common Sha Lo Wan, Hau Hok

Wan, San Tau, Tung
Chung Bay, Hau Wong
Temple, Pak Mong, Tai
Ho Wan

Eumeces Chinese Skink Very common |Tung Chung Bay and

chinensis Tai Ho Wan

Eumeces Blue-tailed Skink |Uncommon to [San Shek Wan,Sha Lo

quadrilineatus abundant Wan, Hau Hok Wan
and Kau Liu

Gehyra mutilata  |Four-clawed Uncommon San Tau

Gecko
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widespread

Species name Common nhame |[Status* Location Recorded Remarks
Gekko chinensis |Chinese Gecko Very common [San Shek Wan, Sha Lo
Wan, Hau Hok Wan,
Kau Liu, San Tau, Pak
Mong and Tai Ho Wan.
Gekko gecko Tokay Gecko Rare Sham Wat Bay, San Locally rare
Shek Wan and San (Karsen et al., 1998)
Tau Global and regional
population in
marked decline
(Fellowes et al.,
2002)
Regional Concern
(Fellowes et al.,
2002)
Hemidactylus Bowring's Gecko [Very common |Sham Wat Bay, San
bowringii Shek Wan,Sha Lo
Wan,Hau Hok Wan,
Chek Lap Kok, Kau Liu,
San Tau, Pak Mong
and Tai Ho Wan.
Mabuya Long-tailed Skink [Fairly common|San Tau and Tai Ho
longicaudata and Wan.

Scincella reevesii

Reeves' Smooth
Skink

Very common

San Shek Wan and
San Tau.

Bufo Asian Common Very Sham Wat Bay, Sha,
melanostictus Toad abundant, Lo Wan, Hau Hok Wan,
common Chek Lap Kok, San
Tau, Hau Wong
Temple, Pak Mong and
Tai Ho Wan.
Note: After Karsen et al. (1998).
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5.12 Habitats and Vegetation

5.12.1 Macro-habitats have been mapped on 1:50,000 and 1:15,000 map based on
Government base maps. Over the 9-month survey period, seventeen field surveys
were conducted. A list of recorded plant species together with estimates of relative
abundance is presented in Appendix M. The conservation status of each plant
species recorded was derived primarily from the comprehensive studies by Siu
(2000), Wu and Lee (2000), Xing et al. (2000) and the AFCD (2001; 2003).

5.12.2 The habitat map covering the entire terrestrial and coastal study area is shown in
Figures 10a-c. The habitats recorded within the study area were dominated by
developed area, secondary woodland and shrubby grassland, with isolated patches
of tall shrubland. Numerous streams, many of them pristine, traverse these habitats.
A summary of the overall coverage of habitat types in the study area is shown in
Table 5.18 below and representative photographs of major habitat types present are
provided in Figures 11a-c. Based upon the information obtained during the survey
period, a summary of each habitat type is detailed in the following sections.

Table 5.18 Coverage of the Different Habitat Types Within the study area

Habitat Type Area (ha) No. of plant species recorded
Secondary Woodland 302.54 217
Plantation Woodland 6.57 125

Tall Shrubland 2217 185

Shrubby Grassland 191.8 153
Mangrove and Seagrass 10.57 85
Salt Marsh 1.63 74
Cultivated Land/Orchard 59.9 126
Developed Area 483.9 129
Wasteland 2.64 159
Stream/Riparian/Pond 5.36 N/A

Note: N/A not applicable

5.12.3 A total of 475 plant species were recorded within the study area including restricted
tree species Actinidia latifolia, Canarium album, Celtis biondii, Celtis timorensis,
Dimocarpus longan, Ehretia longiflora, Lasianthus wallichii, Litchi chinensis,
Thespesia populnea and Vitex negunda var cannabifolia. D. longan and L. chinensis
are orchard trees widely cultivated but restricted to fung shui woods. In addition,
some restricted shrub species were recorded including Abelmoschus moschatus,
Boehmeria nivea, Bruguiera gymnorrhiza and Ricinus communis. Some locally
restricted herb species were recorded including Acrostichum arureum, Asplenium
neolaserpitiifoloium, Crinum asiaticum, Cyanotis vaga, Diplacrum caricinum,
Indigofera spicata, Limnophila aromatica together with eight restricted climbers,
Abrus mollis, Caesaplinia bondou, Cansjera rheedii, Impomea imperati, Merremia
hederacea, Toddalia asiatica, Uvaria grandiflora and Vitis balansana together one
rare sedge Carex tristachya. Notable species of conservation interest included four
orchid species Cleisostoma simondii, Acampe rigida, Arundina chinensis, Eulophia
graminea, the insectivorous herb Drosera indica and the tree Dodonaea viscosa, the
shrub, Pavetta hongkongensis, the sedge Carex tristachya and three rare seagrass
Halophila ovata, Halophila beccarii and Zostera japonica. The Aquilaria sinensis is
listed under State Protection (Category IlI) and classified as “Near Threatened” in
China Red Data Book (AFCD, 2003). Despite its nationally protected status, this
species is considered common (Xing et al, 2000) in Hong Kong. Floral survey
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5.12.4

5.12.5

5.12.6

5.12.7

5.12.8

5.12.9

revealed the presence of this species in a number of locations including plantation
woodland, secondary woodland and developed area.

A total of five locally protected species were found within the study area. Two orchid
species, Cleisostoma simondii and the Bamboo orchid Arundina chinensis were
recorded near Hau Hok Wan (Figure 12). Another patch (more than 10 individuals)
of orchid, Arundina chinensis was also found (Figure 12) in the west-facing slope (~
12m above sea level) of the headland of Tai Ho Wan while the orchid, Acampe rigida
was also noted along the shoreline from Hau Hok Wan to Kau Liu. Another orchid,
the Pale Purple Eulophia Eulophia graminea, was found within the tall shrubland
near Hau Hok Wan and a patch was found in tall shrubland at Sha Lo Wan during
the supplementary surveys. Pale Purple Eulophia is listed as restricted in Hong Kong
(Siu, 2000). Apart from the Eulophia graminea, all of the aforementioned orchid
species are very common in Hong Kong (Siu, 2000). Note that all members of the
orchid family (Orchidaceae) are protected under the Forestry Regulations and the
Animals and Plants (Protection of Endangered Species) Ordinance Cap. 187(AP
Ordinance). In addition to the four orchids, patches of the locally protected Pavetta
hongkongensis were also observed in a group of 4-6 individuals in secondary
woodland and tall shrubland habitats. Although protected under the Forestry
Regulation, this species is considered common (Xing et al., 2000).

About 20 individuals of an insectivorous herb, the sundew, Drosera indica, were
found on a rock face along the shoreline from Hau Hok Wan to Kau Liu. This species
is very rare and only previously recorded in Tung Chung and Cape d’Aguilar (AFCD,
2003). In addition, a single stand of Clammy Hop Seed Dodonaea viscosa was
recorded along the back of the beach near Sha Lo Wan. D. viscosa, is considered a
rare shrub/tree but has been recorded in Ham Tin and Tung Chung. These two
species are rare (Xing et al., 2000) but they are not protected under any Hong Kong
Ordinance.

In addition to the orchid, the seagrass, Halophila beccarii was also found at Tai Ho
Wan during low tide in the supplementary survey and this have been previously
recorded by a number of studies (Mott, 1998; Mouchel, 2000). This area supports
more than 20 colonies with size of about 30cm X 30cm. Together with the two
seagrass species (Halophila ovata and Zostera japonica) found in preceding surveys,
a total of three seagrass species were recorded in this study.

Apart from the orchid and seagrass, a rare sedge species Carex tristachya was
recorded near Hau Hok Wan. The only known occurrence of this sedge in Hong
Kong was at Hau Hok Wan (Xing et al., 2000) and approximately 6 patches of this
species (approximately 70 individuals) were found spreading along both sides of the
footpath near a tall shrubland near Hau Hok Wan.

The location of the locally rare and protected floral species recorded during the
course of the surveys are presented in Figure 12.

Secondary Woodland

Notable woodland patches can be found at Tai Ho Wan headland and adjacent to
Sha Lo Wan San Tsuen. The woods behind San Tau, Pak Mong and Sha Lo Wan
Tsuen are known to have fung shui significance. However, recent surveys revealed
that the woodland behind Pak Mong has been heavily modified and dominated by
planted species Acacia confusa. This woodland, therefore, is now marked under
the habitat type of plantation woodland. Secondary woodland habitat is extensive
and relatively rich in flora with a total of 217 species recorded within this habitat type.
Major/dominant plant species included trees Aporosa dioica, Bridelia tomentosa,
Litsea glutinosa, Mallotus paniculata, Schefflera octophylla and Sterculia lanceolata.
Dominant shrub species included Litsea rotundiafolia, llex asprella and Psychotria
rubra. Species known to have local restricted distributions that were present
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5.12.10

5.12.11

5.12.12

5.12.13

included Canarium album, Celtis biodii, Dimocarpus longan, Ehretia longiflora,
Lasianthus wallichii, Litchi chinensis, Vitex negundo var cannabifolia, Asplenium
neolaserpitiifoloim, Pericampylus glaucus, Teuricum quadrifarium, Abrus mollis,
Caesalpinia bonduc, Cansjera rheedii, Toddalia asiatica and Uvaria grandiflora.
Seven out of eight restricted trees were recorded within this habitat type. Of the
species recorded, only the shrub Pavetta hongkongensis was protected under the
law but this species is considered common (Xing et al., 2000).

Plantation Woodland

Plantation woodland habitats are mainly either located on the hill slopes or near
developed areas. This habitat type is dominated by species with either high amenity
value or pioneer species comprised of Acacia confusa, Dimocarpus longan, Ficus
hirta, Mallotus paniculata, Microcos paniculata and Pinus massoniana. The
understorey shrub consisted of llex asprella, Litsea rotundifolia and Vitex negundo
var negundo, the climbers, Lydgodium japonicum and Embelia laeta. The
understorey shrub communities present were not particularly diverse. A total of 125
plant species were present in the plantation woodland habitats. Of these,
Dimocarpus longan, Lasianthus wallichii, Vitex negundo var cannabifolia and Abrus
mollis are restricted locally. The Aquilaria sinensis is listed under State Protection
(Category Il) and is considered “Near Threatened” in the China Plant Red Data
Book. However, this species is common in Hong Kong (Xing et al., 2000).

Tall Shrubland

Tall shrubland within the study area is patchily located along the coast of Tung
Chung to Sham Wat and is dominant on the hill-slope of the Tai Ho Wan headland.
This habitat type is densely populated with a mix of native tree and shrubby plant
species. Species found commonly in this habitat type included tree species such as
Aconychia pedunculata, Cratoxylum cochinchinense, Schefflera octophylla, Rhus
succedanea and Mallotus paniculatus; the shrub Litsea rotundifolia, Melastoma
sanguineum and Rhaplolepis indica, the climbers Alyxia sinensis and Embelia ribes;
as well as the herbs Dianella ensifolia and Dicranopteris pedata.

A total of 185 species were recorded in this habitat and species commonly found in
this habitat type included some pioneer tree species such as Mallotus paniculata,
Sapium discolor, the shrubs, Eurya japonica, Litsea rotundifolia, Melastoma
sanguineum, Rhaphiolepis indica, together with the climbers, Alyxia sinensis,
Lygodium japonicum, Cassytha filiformis and Tetracera asiatica. Carex tristachya is
a rare sedge (Xing et al., 2000) recorded within this habitat in Hau Hok Wan and
patches of the orchid Eulophia graminea were found near tall shrubland habitats at
Hau Hok Wan and Sha Lo Wan. Apart from woodland habitat, the locally protected
Pavetta hongkongensis was also observed within this habitat.

Shrubby Grassland Mosaic

The shrubby grassland is composed of a range of plant species showing various
growth forms (from herbaceous ferns to woody tree species) that are patchily
distributed on the hill-slopes within the study area and mostly located at higher
elevations along the hill slopes. Generally, this habitat type is open in structure and
has a height of less than 2m. Moreover, it is believed that part of this mosaic may
be disturbed frequently by hill-fire as evidenced by the presence of patches of the
fire-resistant fern Dicranopteris pedata, especially in the areas behind the burial
grounds. There were 153 floral species recorded within this habitat. Tree species
recorded were not particularly diverse and major species included Ficus variolosa,
Aporosa dioica and Cratoxylum cochinchinense. However, a range of shrubs
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5.12.14

5.12.15

5.12.16

5.12.17

5.12.18

species were recorded including Baeckea frutescens, Aster baccharoides, Breynia
fruticosa, Melastoa sanguineum and Helicteres angustifolia as well as the herbs,
Arundinella setosa, Eremochloa ciliaris, Eulalia spp., Grewia biloba, Innula cappa,
Ischaemum rugosum together with climbers, Alyxia sinensis, Cassytha filiformis,
Lygodium japonicum, Millettia nitida and Morinda umbellata. Species present were
similar to those present in the tall shrubland although fewer tree species were
recorded. Three protected orchids Acampe rigida, Arundina chinensis and
Cleisostoma simondii were recorded within this habitat. Although all three species
are common in Hong Kong (Siu, 2000), all members of the orchid family
(Orchidaceae) are protected under the AP Ordinance in Hong Kong.

Coastal Habitat and Salt Marsh

Since mangroves, seagrass and salt marsh are closely associated, these habitats
are collectively classified and described as coastal habitat in the species list. Major
mangrove stands, seagrass beds and salt marsh, however, have been shown
separately on the habitat map. Mouchel (2000 and 2002a) and Tam and Wong
(2002) have previously undertaken detailed studies of the distribution and
composition of mangroves on North Lantau including those at Tai Ho Wan and San
Tau.

Despite the comparatively small habitat size, the coastal habitats are rich in species.
Four noteworthy species included the rare tree, Dodonaea viscosa at the back of
the Sha Lo Wan Beach, the insectivorous herb, Drosera indica found near Hau Hok
Wan, as well as three seagrass species, Zostera japonica, Halophila beccarii and
Halophila ovata. Apart from these, some species recorded that have restricted
distribution included the herbs, Stenoloma biflorum and Cyanotis vaga and the
climber, Ipomoea imperati that were observed along the coastal area from Tung
Chung to Sham Wat. The woody climber Caesaplinia bonduc was present within the
coastal fringe at Tai Ho Wan. Apart from the rare species and six true mangroves,
some wetland species including Ischaemum sp., Eriocaulon sp., Xyris indica,
Scleria levis, Limnophila aromatica and Leersia hexandra were also recorded. The
aforesaid rare and protected species are presented in Figure 12.

Seagrass

Field surveys for seagrass beds covered the whole coastal study area and surveys
were undertaken on 2, 4, 29, 30 November and 2 December 2003 and 26, 28
January and 22, 25, 26 March and 6, 7 May 2004. Field survey results confirmed
that two seagrass beds were present. The seagrass bed at Tung Chung Bay where
the San Tau SSSI is located support two seagrass species, Halophila ovata and
Zostera japonica which are of ecological importance. During the April 2004 survey,
the seagrass Halophila beccarii habitat was found during the low tide at Tai Ho Wan
supporting more than 20 colonies with size of about 30cm X 30 cm.

It should be noted that the seagrass bed at San Tau has been subject to impacts
associated with the reclamation works for the airport at Chek Lap Kok. The
seagrass has, however, successfully recovered since the works were completed.

The seagrass species, Zostera japonica and Halophila ovata are considered rare
locally (Xing et al., 2000). Zostera japonica has been recorded in three localities
namely Sheung Sze Wan, Tung Chung (San Tau) and Lai Chi Wo (AFCD, 2003).
Another locally restricted seagrass species, Halophila ovata, is considered to be of
special scientific interest because it is one of the few marine flowering plants in
Hong Kong (AFCD, 2003). Apart from San Tau, Haplophila ovata has been
previously recorded in Tai Tam Bay, Ho Chung, Hoi Ha Wan, Wu Shek Kok and Lai
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5.12.19

5.12.20

5.12.21

5.12.22

5.12.23

5.12.24

5.12.25

Chi Wo (AFCD, 2003). Zostera japonica and Halophila ovata are usually found co-
habiting the seaward margins of mangrove stands (AFCD, 2003).

The seagrass, Halophila beccarii is also locally rare (Xing et al., 2000) and was
previously found at Tai Ho Wan (Mott, 1998; Mouchel, 2000). This species have
been recorded in two other localities including Starling Inlet and Black Point (Xing et
al., 2000) with the largest H. beccarii bed in Ha Pak Nai (Fong, 1999c).

Mangrove

Mangrove communities are under threat from urbanisation and reclamation and as
many stands have been destroyed in Hong Kong they are considered to be a
conservation priority (Tam and Wong, 2000). The mangrove habitat at San Tau is
regarded as an important stand in Hong Kong. Mangroves are also present in Tai
Ho Wan. There is a large amount of existing data on the mangal and seagrass
habitats present in the study area (e.g., Mouchel, 2000; Tam and Wong, 2000;
Mouchel, 2002a) but up to date surveys were also conducted between September
2003 and May 2004. A habitat map has been prepared (see Figures 10a-c) based
upon the survey results.

During the initial surveys, intertidal mangrove habitats were recorded at a few
locations and major stands included Sham Wat, Tai Ho Wan and San Tau to Tung
Chung Bay (Figures 10a—c). The mangrove species recorded in the larger stands
are discussed further below.

Tai Ho Mangrove Habitats

The number of floral species recorded in Tai Ho was fairly high. There were six true
mangrove species including Lumnitzera racemosa, Kandelia candel, Bruguiera
gymnorrhiza, Avicennia marina, Aegiceras corniculatum and Acanthus ilicifolius. In
addition to these true mangrove species, a number of mangal associated flora, such
as Limonium sinense, Clerodendrum inerme and Acrostichum aureum were also
recorded within the mangrove habitat. During the field surveys, other common
species recorded within the coastal or mangrove communities included Zoysia
sinica, Suaeda maritime and Vitex rotundifolia.

Among the true mangrove species recorded, Bruguiera gymnorrhiza is considered
to have a restricted distribution in Hong Kong (Xing et al., 2000). This species has
established a relatively large population in Tai Ho and it is known to adapt to
hardened and stiff mud.

Tung Chung and San Tau Mangrove Habitats

The Tung Chung and San Tau mangrove habitats have also been well studied in
recent years (Tam and Wong, 2000; Mott, 2003). The mangrove habitat at San Tau
is considered to be of particular ecological importance. This habitat is dominated by
the mangroves Aeigceras corniculatum, Kandelia candel and the restricted
Bruguiera gymnorrhiza. Other mangroves Avicennia marina and Acanthus ilicifolius
are also well represented. Apart from the restricted mangrove species Bruguiera
gymnorrhiza, some locally restricted species were also recorded in the vicinity of the
habitats and these include Thespesia populnea, Stenoloma biflorum and Ipomoea
imperati.

Cultivated Field/Orchard

Cultivated field includes both active, inactive cultivation fields and orchards.
Cultivated fields are mainly scattered among the village areas and mostly

n/90929/Report/Final 9 Month Survey/Final.doc 65 August 2004



Agreement No. MW 01/2003

Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey NENYRDT
Mouchel

Final 9 Month Ecological Baseline Survey Report

distributed along the coast of the study area. These are planted with fruit trees and
ornamental plants such as Litchi chinensis, Dimocarpus longan, Clausena lansium,
Citrus sp., and some widespread herbs including Lantana camara, Solanum torvum
and Lygodium japonicum. A number of restricted species including Celtis timorensis,
Dimocarpus longan, Litchi chinensis, Abelmoschus moschatus, lpomoea purpurea,
Plumbago zeylanica, Merremia hederacea, and Toddalia asiatica were recorded. A
total of 126 species were present in this habitat although no rare or protected
species was recorded.

Developed Area

5.12.26 The developed area refers to urbanised areas including roads, buildings and
villages that can be found in Chek Lap Kok, Tung Chung and some scattered in the
western part of the study area. This habitat is artificial and predominantly composed
of herbs and climbers and occasionally with some planted or orchard trees such as
Casuarina equisetifolia, Bambusa sp., Clausena lansium and Averrhoa carambola.
Despite some observations of restricted species, including the trees Celtis
timorensis, Vitex negundo var cannabifolia and the herb, Plumbago zeylanica, the
129 species recorded in the developed areas are common and widespread in Hong
Kong. No locally rare or protected species was recorded. However, the tree
Aquilaria sinensis is protected in China and individuals of this species were
recorded in the developed area near Tai Ho and San Tau. It should be noted that
this species is common in Hong Kong.

Wasteland

5.12.27 Wasteland is dominated by mainly weedy herbaceous ruderal vegetation, and is
mostly to be found in heavily disturbed or previously developed areas. Within the
study area this habitat type is poorly represented. In general, the species diversity
of this habitat is poor and its structural complexity is simple. Dominant species are
mainly herbaceous; such as the common herbs, Cynodon dactylon, Panicum
maximum, Lygodium japonicum and the climbers Mikania micrantha and Pueraria
lobaba. However, it should be noted that several restricted species were also
recorded in wasteland including Plumbago zeylanica, Teucrium quadrifarium and
Merremia hederacea.
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6.

6.1

6.2

Species of Conservation Interest Present and Faunal Diversity

Species of Conservation Interest

Annex 8 of the TMEIAO specifies three criteria by which a species’ conservation
significance may be measured: protection status (local, Chinese or international),
with legally protected species afforded higher conservation value; geographical
distribution, with higher conservation value afforded to species with more restricted
geographical ranges; and rarity, with higher conservation value afforded to species
which are internationally rare than to species which are only regionally or locally rare.

As mentioned above, the published literature on Hong Kong fauna does not always
provide a clearly-defined objective basis for conservation assessment of species,
and for this reason the assessments below is complemented by reference to
Fellowes et al. (2002). This paper examines the local (Hong Kong), regional
(southern China) and global restrictedness of native fauna species occurring in a
wild state in Hong Kong, combined with an assessment of the vulnerability of
populations, using the most reliable and up to date information available, and
assigns a rating to each species accordingly. Thus, a species of ‘Local Concern’ may
not be particularly threatened globally or regionally, but is rare or restricted in Hong
Kong. A species of ‘Regional Concern’ may not be particularly threatened globally,
but is rare or restricted in the region. For a species of ‘Global Concern’, a given
Hong Kong locality is considered to be of global importance. Some species are
regarded as being of ‘Potential Regional Concern’ or ‘Potential Global Concern’ and
these species are considered to be relatively secure in Hong Kong but all Hong Kong
localities are of potential regional and global importance, respectively. Based on the
criteria mentioned above, species of conservation interest recorded within the study
area during our field surveys (September 2003 ~ May 2004) are listed in Table 6.1
below.
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Table 6.1 Faunal and Floral Species of Conservation Interest Recorded within the
Study Area during the Course of Our Surveys (September 2003 ~ May
2004)
Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Avifauna
Acrocephalus WAPO Breeds in southeast Shrubland in Common migrant (Carey et
bistrigiceps Siberia, Mongolia, Sham Wat Bay al., 2001)
(Black-browed northeast China, and Tung Chung Local Concern (Fellowes et
Reed Warbler) Indochina, Thailand, Bay al., 2002)
northern India and
Bangladesh (Carey et
al., 2001)
Recorded in Deep
Bay, Lantau, and
Hong Kong Island
(Carey et al., 2001)
Apus pacificus WAPO Breeds from Siberia Woodland, Common spring migrant and
(Pacific Swift) east to Japan, shrubby grassland | localised summer visitor
Vietnam, Thailand and tall shrubland | (Carey et al., 2001)
and Burma, and at Sham Shek Local Concern based on
winters through Tsuen, San Shek | restricted breeding and/or
southeast Asia to Wan, Sha Lo roosting sites (Fellowes et
Australia. Records in | Wan, ferry pier al., 2002)
China include Tibet, between Sha Lo
Shandong, Henan, Wan and Hau Hok
Jiangsu (Carey et al., | Wan, Hau Hok
2001) Wan, Chek Lap
Kok, Tin Sam and
Tung Chung
Battery
Ardea cinerea WAPO In most of the Coastal habitat Abundant winter visitor
(Grey Heron) Palearctic, sub- Tung Chung Bay, | (Carey et al., 2001)
Saharan Africa, much | San Tau and Tai Potential Regional Concern
of the oriental region | Ho Wan (Fellowes et al., 2002)
and Indonesia (Carey
etal., 2001)
Starling Inlet, Shuen
Wan, Lantau and
Deep Bay (Carey et
al., 2001)
Ardeola WAPO Breeds in Burma, Coastal habitat Common resident (Carey et
bacchus China, Japan; winters | Sham Wat Bay, al., 2001)
(Chinese Pond in Malay peninsula, Sham Shek Potential Regional Concern/
Heron) Indochina, Borneo Tsuen, Sha Lo Regional Concern based on
and Sumatra (Carey | Wan, Hau Hok restricted breeding and/or
et al., 2001) Wan, Tin Sam, roosting sites (Fellowes et
Mainly New San Tau, Tung al., 2002)
Territories including Chung Bay, Tai Ho
Mai Po, Lok Ma Chau | Wan
and also Hong Kong
Island and Lantau
(Carey et al., 2001)
Bubo bubo WAPO Norway to Sahara Shrubby grassland | Scarce but widespread
(Eurasian and east to Sakhalin | at Pak Mong resident (Carey et al., 2001)
Eagle Owl) and southern China Regional population in

(Carey et al., 2001)

Fairly widespread in
Hong Kong (Carey et
al., 2001)

marked decline but possibly
under-recorded (Fellowes et
al., 2002)

Regional Concern (Fellowes
et al.,, 2002)
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(Cattle Egret)

Africa, Indian
Subcontinent,
Southeast and
Eastern Asia,
Australia, America
(Carey et al., 2001)
Deep Bay, Kai Tak,
Yuen Long, Lantau
and mainly breeds in
New Territories
(Carey et al., 2001)

Tung Chung Bay

Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Bulbulcus ibis WAPO Southern Europe, Coastal habitat at | Uncommon to common

summer visitor (Carey et al.,
2001)

Regional population in
marked decline

Local Concern, restricted
breeding and/or roosting
sites (Fellowes et al., 2002)

(Great Egret)

continent to southern
China, Indonesia,
Australia (Carey et
al., 2001)

Records are mainly
from wetlands such
as Mai Po, Inner
Deep Bay, Starling
Inlet, Shuen Wan and
also Hebe Haven,
Cape D’Aguilar,
Lantau and Lamma
(Carey et al., 2001)

secondary
woodland at Sham
Wat Wan, Sha Lo
Wan, ferry pier
between Sha Lo
Wan and Hau Hok
Wan, Chek Lap
Kok and Tung
Chung Bay

Butorides WAPO America, Africa and Sea off Tai Ho Uncommon to scarce
striatus Asia (Carey et al., Wan summer visitor (Carey et al.,
(Striated 2001) 2001)
Heron) Deep Bay, Lai Chi Local Concern (Fellowes et
Wo, Shuen Wan, al., 2002)
Hebe Haven and
some other localities
in Hong Kong (Carey
et al.,, 2001)
Cisticola WAPO Europe, Middle East | Shrubby grassland | Common winter visitor (Carey
juncidis Africa, India, Asia, at Sham Wat Bay | et al., 2001)
(Zitting Indonesia, New Local population in marked
Cisticola) Guinea, Australia decline (Fellowes et al.,
and China (Carey et 2002)
al., 2001) Local Concern (Fellowes et
Breeding confined to al., 2002)
Northern New
Territories and Deep
Bay and also records
from Shing Mun
River, Lok Ma Chau
and Long Valley
(Carey et al., 2001)
Dendrocitta WAPO Himalayas, Burma, Secondary Scarce to uncommon migrant
formosae Thailand, Indochina to | woodland at and winter visitor (Carey et
(Grey Treepie) China. (Carey et al., Cheung Tung al., 2001)
2001) Road Hill Local Concern (Fellowes et
Primarily on western al., 2002)
Hong Kong Island
and central New
Territories (Carey et
al., 2001)
Egretta alba WAPO Eurasia, Indian sub- Coastal habitat, Common to abundant

resident (Carey et al., 2001)
Regional population in
marked decline (Fellowes et.
al., 2002)

Potential Regional Concern
based on restricted breeding
or roosting sites (Fellowes et
al., 2002)
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Mai Po, Long Valley,
Mong Tseng and Kai
Tak Airport (Carey et
al., 2001)

Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Egretta WAPO West coast of Korea, | Coastal habitat at | Records from Yuen Long,
eulophotes coast of Easten China | Tung Chung Bay Deep Bay, Starling Inlet, A
(Swinhoe’s and the Sea of Japan, Chau, Mai Po, Lok Ma Chau
Egret) Philippines, Vietnam, and Tsing Yi (Carey et al.,
Thailand, Malaysia, 2001).
Singapore, Indonesia Listed as globally Vulnerable
and Brunei (Carey et by IUCN (Fellowes et al.,
al., 2001) 2002)
Breeding record in
Yim Tso Ha egretry,
records from A Chau,
Mai Po, Lok Ma Chau,
Deep Bay and Tsing
Yi (Carey et al., 2001)
Egretta WAPO Eastern Europe, Coastal habitat, Abundant resident (Carey et
garzetta Central and Southern | secondary al., 2001)
(Little Egret) Asia, Austalia and woodland at Sham | Regional population in
South Africa (Carey et | Wat Wan, Sha Lo | marked decline (Fellowes et.
al., 2001) Wan, ferry pier al., 2002)
Breeding records in between Sha Lo Potential Regional Concern
Yuen Long, Nam Wan and Hau Hok | based on restricted breeding
Sang Wai, Lok Ma Wan, Hau Hok and/or roosting sites
Chau, Tsim Bei Tsui, | Wan, Chek Lap (Fellowes et. al., 2002)
Mai Po, Shuen Wan Kok, Tin Sam and
(Carey et al., 2001) Tung Chung Bay
Egretta WAPO Africa, Japan, Coastal habitat at | Common autumn migrant
intermedia Malaysia, Indonesia Tung Chung Bay and winter visitor (Carey et
(Intermediate and Australia (Carey al., 2001)
Egret) et al., 2001) Regional population in
Most records from marked decline (Fellowes et
Deep Bay, Shuen al., 2002)
Wan and Starling Regional Concern (Fellowes
Inlet (Carey et al., et al.,, 2002)
2001)
Egretta sacra WAPO Eastern and Coastal habitat at | Uncommon Resident (Carey
(Pacific Reef southeast Asia, Sha Lo Wan, ferry | et al., 2001)
Egret) Japan, Australia, New | pier between Sha | Scarce visitor in Hong Kong
Zealand (Carey et al., | Lo Wan and Hau and inadequate information
2001) Hok Wan, Chek on restrictedness (Fellowes
Mostly found along Lap Kok and Tung | et al., 2002)
rocky coastline in Chung Bay. Local Concern (Fellowes et
southern areas of al., 2002)
Hong Kong Island,
and coast of outlying
islands such as
Sokos, Lamma, Po
Toi, Waglan Island
(Carey et al., 2001)
Emberiza WAPO Breeds across Shrubby grassland | Uncommon to common
aureola Eurasia, winters in at Tin Sam and migrant (Carey et al., 2001)
(Yellow- southeast Asia, Tung Chung Bay Local population in marked
breasted Thailand and decline and Regional
Bunting) Indochina (Carey et Concern (Fellowes et al.,
al., 2001) 2002)

Inadequate information on
regional restrictedness and
regional population in marked
decline (Fellowes et al.,
2002)
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Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study

Emberiza WAPO From western Woodland at Tai Scarce migrant and rare in
fucata Himalayas to Japan Ho Wan winter (Carey et al., 2001)
(Chestnut- (Carey et al., 2001) Local population in marked
eared Bunting) Most records in Deep decline and Local Concern

Bay, Sha Lo Tung, Ho (Fellowes et al., 2002)

Chung, Long Valley,

Tai Mong Tsai,

Lantau and Luk Keng

(Carey et al., 2001)
Falco WAPO Worldwide distribution | Shrubby grassland | Scarce resident and winter
peregrinus including China at Sha Lo Wan visitor (Carey et al., 2001)
(Peregrine (Carey et al., 2001) Local Concern (Fellowes et
Falcon) Widespread localities al., 2002)

and reported

throughout New

Territories, Kowloon,

Hong Kong Island,

Lantau and outlying

island (Carey et al.,

2001)
Halcyon pileata | WAPO Breeding records in Coastal habitat at | Common autumn migrant
(Black-capped India, Indochina, Sham Wat Bay, and winter visitor (Carey et
Kingfisher) China, Korea and San Shek Wan al., 2001)

winters south to Sri tunnel option , Sha | Local population in marked

Lanka Malaysia and Lo Wan, Tung decline (Fellowes et al.,

Indonesia (Carey et Chung Bay and 2002)

al., 2001) Tai Ho Wan Local Concern (Fellowes et

In suitable habitats al., 2002)

throughout New

Territories and

Lantau, occasionally

seen in Kowloon,

Hong Kong Island

and offshore islands

(Carey et al., 2001)
Halcyon WAPO Turkey, India, Coastal habitat at | Common autumn migrant,
smyrnensis Indochina, China, Sri | Sham Wat Bay, winter visitor and resident
(White- Lanka, Malaysia, Hau Hok Wan, (Carey et al., 2001)
throated Sumatra and the Chek Lap Kok, Tin | Local Concern based on
Kingfisher) Philippines (Carey et | Sam, Tung Chung | restricted breeding and/or

al., 2001) Bay, Tai Ho Wan roosting sites (Fellowes et

Widespread in winter | and Tung Chung al., 2002)

and autumn and Battery

nesting sites were

found in Lung Tsai Ng

Yuen, Shuen Wan,

Chi Ma Wan, Luk

Keng and Tung

Chung (Carey et al.,

2001)
Haliaeetus WAPO India, Sri Lanka, Secondary Uncommon resident in
leucogaster southern China, woodland at Sham | coastal areas and offshore
(White-bellied southeast Asia, the Shek Tsuen and islands (Carey et al., 2001,
Sea Eagle) Philippines and Sha Lo Wan Tsim et al., 2003)

Australia (Carey et al., Regional population under-

2001) recorded and regional

Found in coastal concern (Fellowes et al.,

areas and offshore 2002)

islands in Hong Kong

(Carey et al., 2001)
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Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Heteroscelus WAPO Breeds in Siberia, Coastal habitat at | Local and Regional
brevipes Kamchatka and the Tung Chung Bay population in marked decline
(Grey-tailed Kuril and winters in and Tai Ho Wan (Fellowes et al., 2002)
Tattler) Taiwan, the Malay Local Concern (Fellowes et
Peninsula, the al., 2002)
Philippines, through
Indonesia and New
Guinea (Carey et al.,
2001)
Highest number found
in Deep Bay and also
widespread in coastal
areas throughout
Hong Kong (Carey et
al., 2001)
Hieraaetus WAPO Southern Europe Shrubby grassland | Scarce resident (Carey et al.,
fasciatus through Central Asia | at San Shek Wan | 2001)
(Bonelli’s to India and southern | (Tunnel Option) Regional Concern (Fellowes
Eagle) China (Carey et al., et al.,, 2002)
2001)
Records are mainly
from New Territories
and also urban
Kowloon, Hong Kong
Island and outlying
islands (Carey et al.,
2001)
Himantopus WAPO Resident in southern | Intertidal mudflat Common to uncommon
himantopus hemisphere, central at Tin Sam winter visitor (Carey et al.,
(Black-winged America and Africa, 2001)
Stilt) summer visitor to US, Population under-recorded
Europe, Asia and and highly concentrated
China and winter (Fellowes et al., 2002)
visitor to southeast Regional Concern (Fellowes
Asia (Carey et al., et al.,, 2002)
2001)
Most records are from
Deep Bay, Long
Valley and Kam Tin
(Carey et al., 2001)
Ketupa WAPO Middle East to Tai Ho Wan Scarce resident in Hong
zeylonensis southern China Kong (Carey et al., 2001)
(Brown Fish (Carey et al., 2001) Regional Concern (Fellowes
Owl) Restricted in Hong et al.,, 2002)
Kong (Carey et al.,
2001)
Milvus migrans | WAPQO | Africa, Europe, Asia Secondary Abundant winter visitor and
(Black Kite) and Australasia. woodland, tall Resident (Carey et al., 2001)
considered the shrubland, Regional population in
commonest bird of shrubby marked decline and highly
prey in China (Carey | grassland, coastal | concentrated (Fellowes et al.,
etal., 2001) habitat at Sham 2002)
Widespread in Hong | Wat Bay, San Potential Regional Concern
Kong and foundina | Shek Wan, San based on restricted breeding
wide variety of coastal | Shek Wan (Tunnel | and/or roosting sites
and inland habitats Option), Sha Lo (Fellowes et al., 2002)
such as small islands, | Wan, ferry pier
sea-coast, intertidal between Sha Lo
mudflat, landfills, Wan and Hau Hok
grassy hillsides Wan, Hau Hok
(Carey et al., 2001) Wan, Tin Sam,
Tung Chung Bay,
Pak Mong and Tai
Ho Wan
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Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Nycticorax WAPO | Worldwide distribution | Coastal habitat at | Common to abundant
nycticorax (Carey et al., 2001) Tai Ho Wan Resident (Carey et al., 2001)
(Black-crowned Breeds in Yim Tso Ha, Local Concern based on
Night Heron) Mai Po, Hebe Haven, restricted breeding and/or
Ho Chung and Shuen roosting sites (Fellowes et
Wan (Carey et al., al., 2002)
2001)
Scolopax WAPO | Breeds from Europe Secondary Scarce winter visitor (Carey
rusticola through Central Asia | woodland at Hau etal., 2001)
(Eurasian to Sakhalin and Hok Wan and Tai | Local Concern (Fellowes et
Woodcock) Japan, winters in Ho Wan al., 2002)
Europe, North Africa,
southeast Asia and
southern China
(Carey et al., 2001)
Throughout Hong
Kong but mostly
recorded in Tai Po
Kau, Shek Kong and
Hong Kong Island
(Carey et al., 2001)
Spilornis WAPO | Occurs throughout Woodland at Uncommon resident (Carey
cheela Oriental region from Sham Shek Tsuen | et al., 2001)
(Crested India to China (Carey Local Concern (Fellowes et
Serpent Eagle) et al., 2001) al., 2002)
Tsim Bei Tsui and
mostly recorded in
New Territories such
as Lam Tsuen, Tai Po
Kau and occasionally
recorded from
Kowloon Hills, Hong
Kong Island, Lantau
and Kat O (Carey et
al., 2001)
Sturnus WAPO | Breeds only in China | Coastal habitat Abundant but localised winter
sericeus and winter visitor in and secondary visitor (Carey et al., 2001)
(Red-billed northern Indochina woodland at Tin Global Concern (Fellowes et
Starling) (Carey et al., 2001) Sam and Tai Ho al., 2002)
Mainly recorded in Wan Local population in marked
Deep Bay area with decline and population highly
other favored localities concentrated
being Long Valley, (Fellowes et al., 2002)
Kam Tin, Starling Inadequate information on
Inlets and Shuen Wan regional restrictedness
(Carey et al., 2001) (Fellowes et al., 2002)
Sturnus WAPO | Breeding restricted to | Secondary Common passage migrant
sinensis southern China and woodland at ferry | and localised breeding
(White- northern Indochina pier between Sha | summer visitor and winter
shouldered (Carey et al., 2001) Lo Wan and Hau visitor (Fellowes et al., 2002)
Starling) Occurs in urban area, | Hok Wan Local Concern (Fellowes et
Hog Kong Island, al., 2002)
Deep Bay and Long Local population in marked
Valley (Carey et al., decline (Fellowes et al.,
2001) 2002)
Inadequate information on
regional restrictedness
(Fellowes et al., 2002)
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Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Tachybaptus WAPQO | Widespread in Coastal habitat at | Common resident (Carey et
ruficolis Europe, sub-Saharan | Sha Lo Wan al., 2001)
(Little Grebe) Africa, Middle East, Local Concern (Fellowes et
Central Asia and the al., 2002)
Indian subcontinent,
southeast Asia and
Japan (Carey et al.,
2001)
Locally common in
Deep Bay and other
sites included Nam
Sang Wai, Tsim Bei
Tsui, northeast and
eastern New
Territories (Carey et
al., 2001)
Tringa glareola | WAPOQO | Breeds from northern | Coastal habitat at | Common to abundant
(Wood Europe through Sham Wat Bay passage migrant and winter
Sandpiper) central Siberia to visitor (Carey et al., 2001)
Kamchatka and Local Concern (Fellowes et
winters from tropical al., 2002)
and subtropical Africa
across southern Asia
to China, the
Philippines, Indonesia
and Australia (Carey
et al., 2001)
Throughout New
Territories, Long
Valley, Shuen Wan,
Kam Tin, Ha Tsuen,
San Tin, Lok Ma Chau
and Lantau (Carey et
al., 2001)
Herpetofauna
Gecko gecko None Bangladesh east to Developed Area Rare in Hong Kong (Karsen
(Tokay Gecko) southern China and and rocky outcrop | et al., 1998)
south to the at Sham Wat Regional Concern and
Philippines and Wan, San Shek marked decline in regional
Indonesia (Karsen et | Wan and San Tau | population (Fellowes et al.,
al., 1998) 2002)
Naja atra None Restricted to southern | A freshly sloughed | Listed as Vulnerable in China
(Chinese China, Taiwan, skin was found at Red Data Book
Cobra) northern Vietham a stream (SS6) Global population in marked
Widespread in Hong | near Sham Shek decline and regional
Kong (Karsen et al., Tsuen headland population in drastic decline
1998) (Fellowes et al., 2002)
Potential Regional Concern
(Fellowes et al., 2002)
Ptyas None Central and southern | Coastal, shrubby Common in Hong Kong
mucosus China including grassland and (Karsen et al., 1998)
(Common Rat Taiwan, south and secondary Potential Regional Concern,
Snake) southeast Asia woodland at Tung | marked decline in regional
(Karsen et al., 1998) Chung Bay and global population
(Fellowes et al., 2002)
Rana None Common in Hong Streams at Sha Potential Global Concern
exillispinosa Kong hill streams. Lo Wan, San (Fellowes et al., 2002)
(Lesser Also known from Shek Wan, Hau
Spiny Hunan, Fujian and Hok Wan, San
Frog) Guangdong Tau, Tai Ho Wan
provinces (Karsen et | and a stream near
al., 1998) Pak Mong
(SL9, SS6, HH2,
HH3, HH5, ST8,
TH4, TH1, NLH4)
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Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Butterfly
Appias albinia None Recorded in S. India, | Cultivated field at | Rare in Hong Kong
(Common Sri Lanka, Nepal, San Tau (Walthew, 1997; Reels and
Albatross) northeast India, Walthew, 1998; Young and
Yunnan, Guangxi, Yiu, 2002)
Guangdong, Hainan, Local Concern (Fellowes et
Taiwan, Ryu Kyus, al., 2002)
Philippines, New
Guinea and Australia
(Bascombe, 1995)
Arhopala None Nepal, northeast Developed area Rare in Hong Kong
birmana India, Burma, and woodland at (Walthew, 1997; Reels and
(Burmese Thailand, San Tau Walthew, 1998; Young and
Bush Blue) Guangdong, Taiwan Yiu, 2002)
(Bascombe, 1995) Local Concern (Fellowes et
al., 2002)
Eurema None Ethiopian, Oriental Tall shrubland at Inadequate global and
brigitta regions (Bascombe, Kau Liu to Hau regional data
(Small Grass 1995) Hok Wan. Rare to uncommon in Hong
Yellow) Kong (Walthew, 1997; Reels
and Walthew, 1998; Young
and Yiu, 2002)
Population in marked decline
and of local concern
(Fellowes et al., 2002).
Hypolimnas None Florida, Antilles, Shrubby Local Concern (Fellowes et
misippus South America, grassland at Chek | al., 2002)
(Danaid Egg- Africa, Arabian Lap Kok Uncommon in Hong Kong
fly) peninsula, Sri Lanka, (Walthew, 1997; Reels and
India, China, Taiwan, Walthew, 1998; Young and
Philippines, Malay Yiu, 2002)
Peninsula, Lesser
Sundas, New Guinea,
Bismarcks, Solomon
Islands and Australia
(Bascombe, 1995)
Lamproptera None India, Sichuan, Hubei | A stream at San Locally rare (Walthew, 1997;
curius Yunnan, Guangxi, Tau Reels and Walthew, 1998;
(Dragontail) Guangdong, Hainan, Young and Yiu, 2002)
Indo-China, Malay Local Concern (Fellowes et
Peninsula, Java, al., 2002)
Borneo and Palawan
(Bascombe, 1995)
Mahathala None Nepal, India, Tall shrubland at Uncommon in Hong Kong
ameria Guangxi, Hainan, Kau Liu to Hau (Walthew, 1997; Reels and
(Falcate Oak Guangdong, Jiangxi, Hok Wan Walthew, 1998; Young and
Blue) Fujian, Zhejiang, Yiu, 2002)
Taiwan, Burma, Local Concern (Fellowes et
Thailand and Indo- al., 2002)
China (Bascombe,
1995)
Dragonfly
Leptogomphus None Fujian, Guangdong Secondary Common and widespread in
elegans and Guangxi (Wilson, | woodland at Pak Hong Kong (Wilson, 1997;
(Elegant 2003) Mong to Tai Ho 2003)
Clubtail) Wan Local Concern (Fellowes et
al., 2002)
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Dudgeon, 1999)

Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Melligomphus None No further range Stream at San Uncommon in Hong Kong
moluamis Endemic to Hong Tau (Wilson, 2003)
(Small Kong (Wilson, 1997; Global Concern (Fellowes et
Hooktail) 2003) al., 2002)
Keung Shan, Mount
Butler, Tai Po Kau
and Yuen Tun Ha
(Wilson, 2003)
Rhyothemis None Borneo, Burma, Pond at Tung Uncommon in Hong Kong
triangularis China, Indonesia, Chung Bay (Wilson, 1997; 2003)
(Sapphire India, Malaysia, Local Concern (Fellowes et
Flutterer) Nepal, Philippines, al., 2002)
Singapore, Sri Lanka,
Thailand and Vietnam
(Wilson,2003)
Cheung Sheung,
Double Island, Kang
Mun Tsui, Kau Sai
Chau, Luk Keng,
Lamma Island, Tai
Tam Country Park,
Tai Po Kau and Sha
Lo Tung
(Wilson,2003)
Mammal
Muntiacus WAPO Widespread from Tall shrubland at Probably common (Reels,
muntjac India to Southern Sha Lo Wan and 1996)
(Indian China and Southeast | Sham Shek Potential Regional Concern
Muntjac) Asia (Francis, 2001) Tsuen (Fellowes et al., 2002)
Probably common in
Hong Kong (Reels,
1996)
Freshwater Fish
Acrossocheilus | None Restricted to Tung Chung Global Concern (Fellowes et
beijiangensis Guangdong Province. | (TC1) al., 2002)
(Beijiang Thick Highly restricted in
Lipped Barb) Hong Kong (Chong
and Dudgeon, 1999)
Anguilia None in Distributed from Sham Wat (SW7) | Global Concern (Fellowes et
marmorata Hong South Africa, and Tai Ho (TH1) | al., 2002).
(Giant Mottled | Kong Mauritius, China, Listed in the China Red Data
Eel) Class Il Taiwan, Japan Book of Endangered
protected Animals
species
in
Mainland
China.
Channa None Widespread in south- | Sham Wat (SW7), | Local Concern (Fellowes et
asiatica east China, Taiwan, Tung Chung al., 2002)
(Chinese Moon Japan and Sri Lanka [ (TC1), Sha Lo
Snakehead) Wan (SL3), Pak
Mong (PM1) and
Tai Ho (TH1)
Oryzias None Restricted to Hainan, | Tung Chung Global Concern (Fellowes et
curvinotus Guangdong and north | (TC1) al., 2002)
(Rice Fish) Vietnam (Chong and

n/90929/Report/Final 9 Month Survey/Final.doc

76

August 2004




Agreement No. MW 01/2003

Hong Kong- Zhuhai- Macao Bridge: Hong Kong Section and the North Lantau
Highway Connection: Ecological Baseline Survey
Final 9 Month Ecological Baseline Survey Report

MEEINVRDT
Mouchel

Pak Nai, Ha Pak Nai,
Starling Inlet, Black
Point and Tai Ho
(Xing et al., 2000;
AFCD, 2001)

Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study

Plecoglossus None Widely distributed in | Tai Ho (TH1) Regional Concern (Fellowes

altivelis rivers along the et al.,, 2002)

(Ayu) coasts of Korea, Listed in the China Red Data
China, Taiwan, Japan Book of Endangered Animals
and Vietnam (Chong
and Dudgeon, 1999)

Takifugu None Sham Wat (SW7), | Local Concern (Fellowes et

ocellatus San Tau (ST9), al., 2002)

(Archpatch Tung Chung

Puffer) (TC1), Pak Mong

(PM3), Tai Ho
(TH1)

Flora

Acampe rigida | AP, FR Hainan, Guangdong, | Shrubby grassland | Classified as common (Siu et

(Banana Guangxi, Yunnan, near Hau Hok al., 2000)

Orchid) Guizhou, Tropical Wan
Asia and Africa
(AFCD, 2001)

Shek O, Tung Chung,
Lantau Island (AFCD,
2001)

Arundina AP, FR Central, east, south, Shrubby grassland | Classified as very common

chinensis southwest China and | near Hau Hok (Siu et al., 2000)

(Bamboo Tropical Asia (AFCD, | Wan and Tai Ho Common in Hong Kong

Orchid) 2001) Wan (AFCD, 2001)

Carex None Hau Hok Wan (Xing Tall shrubland Classified as very rare (Xing

tristachya et al., 2000) near Hau Hok et al., 2000)

Wan

Cleisostoma AP, FR Guangdong, Hainan Shrubby grassland | Classified as very common

simondii and Fujian (AFCD, near Hau Hok (Siu, 2000) and common

(Bee Orchid) 2001) Wan (AFCD, 2001)

Drosera indica | None Taiwan, Fujian, Coastal habitat Classified as very rare (Xing

(Indian Hainan, Guangdong, | along Hau Hok et al., 2000)

Sundew) Guangxi, Tropical and | Wan to Kau Liu Classified as Least Concern
subtropical regions of in IUCN Red List (AFCD,
Asia, Africa and 2003)

Australia (AFCD,

2003)

Tung Chung and

Cape D’Augilar (Xing

et al, 2000; AFCD,

2003)
Dodonaea None Ham Tin and Tung Coastal habitat at | Classified as rare (Xing et al,
viscosa Chung (Xing et al, Sha Lo Wan 2000)

2000)

Eulophia AP, FR Hainan, Guangdong, | Tall shrubland Classified as restricted (Siu,

graminea Guangxi, Guizhou, near Hau Hok 2000)

(Pale Purple Yunnan, Anhui, Wan and Sha Lo

Eulophia) Taiwan and Tropical Wan
Asia (AFCD, 2001)

Lam Tsuen and Ho
Chung (AFCD, 2001)

Halophila None Hainan, Guangdong, | Coastal habitat at | Classified as rare (Xing et al.,

beccarii Taiwan and Tropical Tai Ho Bay 2000)

(Becar’s Asia (AFCD, 2001)

Halophila) Tai Tam Bay, Sheung
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Australia and
Southern China
including Xiamen and
Taiwan

One population
predominantly
distributed in the
Pearl River Estuary
and western waters of
Hong Kong

Species / Protection Distribution Locations Rarity
Group Status Recorded in this
study
Halophila ovata | None Hainan, Guangdong, | Coastal habitat at | Classified as rare (Xing et al,
(Oval Taiwan, Red Sea, Tung Chung (San | 2000)
Halophila) India Ocean, West Tau) Classified as Least Concern
Pacific Ocean (AFCD, in IUCN Red List (AFCD,
2001; 2003) 2003)
Tung Chung and Lai
Chi Wo, Tai Tam Bay,
Ho Chung, Hoi Ha
Wan, Wu Shek Kok
and San Tau (Xing et
al., 2000; AFCD,
2003)
Pavetta FR Guangdong, Guangxi, | Secondary Classified as common (Xing
hongkongensis Yunnan, Philippines woodland and tall | et al., 2000 and AFCD, 2001)
(Hong Kong (AFCD, 2001) shrubland at a
Pavetta) number of location
such as Hau Hok
Wan
Zostera None Shandong Hebei, Coastal habitat at | Classified as rare (Xing et al.,
japonica Liaoning, Japan, Tung Chung (San | 2000)
(Dwarf Eel Russia (AFCD, 2001) | Tau) Classified as Least Concern
Grass) Sheung Sze Wan, in IUCN Red List (AFCD,
Tung Chung Pier, Lai 2003)
Chi Wo and San Tau
(Xing, 2000; AFCD,
2001)
Corals
Balanophyllia | AP Typically found in Sham Wat to San | Common in Hong Kong
sp. temperate seas Shek Wan (S01- waters (Scott, 1984; AFCD,
(Scott, 1984) S05; S07-S09), 2004)
In Hong Kong, mostly | East of Chek Lap
restricted to the Kok (S22)
western waters
(AFCD, 2004)
Marine Mammals
Sousa WAPO Typically distributed in | Mostly in waters Approximately 1,028
chinensis AP estuaries and shallow | north and west of | individuals identified in
(Indo-Pacific UN coastal waters. Indian | Lantau breeding population in the
humpback Biodiver- | and Western Pacific. | Seasonally in Pearl River Estuary with
dolphin) sity South Africa in the waters south and | about 100 inhabiting the
Treaty west to Northern east of Lantau Northwestern waters of Hong

Kong (Jefferson, 2000)

Horseshoe crabs

Tachypleus None Indo-west Pacific Sham Wat, Hau Probably declining and
tridentatus (Morton and Lee, Hok Wan, San extirpated throughout much
2003) Tau, Tung Chung | of its range due to water
Bay pollution and loss of nursery
grounds (Morton and Lee,
2003)
Carcinoscorpius| None Indo-west Pacific Hau Hok Wan, Probably declining and
rotundicauda (Morton and Lee, San Tau, Tai Ho extirpated throughout much of
2003) Wan its range due to water pollution
and loss of nursery grounds
(Morton and Lee, 2003)
Notes:  WAPO = Wild Animals Protection Ordinance; AP = Animals and Plants (Protection of Endangered

Species) Ordinance; FR = Forestry Regulations; UN= United Nations.
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6.3 A total of fifty-two terrestrial and freshwater fauna species of conservation interest
were recorded from various habitats within the study area. The localities where these
faunal species of conservation interest were recorded are presented in Figure 13.
Many of these species, in particular birds and mammals, have high mobility and are
not always restricted to a single habitat. Conversely, fauna such as freshwater fish
are restricted to the streams and impact avoidance is more difficult. Similarly, certain
bird species form highly concentrated flocks and in this regard the ardeids are of
greater conservation concern than more mobile generalists. The faunal species
occurrence within the different habitats present in the study area are presented
below in Table 6.2 and mapped on Figure 13a-b.

6.4  Ten floral species of conservation interest have been identified in the study area
through field surveys. These included four orchids Acampe rigida, Arundina
chinensis, Cleisostoma simondii, Eulophia graminea, one sedge, Carex tristachya,
one shrub/tree Dodonaea viscosa, one herb, Drosera indica and three seagrass
species Halophila beccarii, Halophila ovata and Zostera japonica.

6.5 There were four marine species of conservation interest recorded in the study area.
These included the hard coral Balanophyllia sp., the Indo-Pacific humpback dolphin
and two species of horseshoe crab (Tachypleus tridentatus and Carcinoscorpius
rotundicauda).
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Table 6.2 Number of Terrestrial Faunal Species Present in Different Habitat Types Within

the Study Area
Secondary | Plantation Tall Shrubby Stream/ Coastal Developed | Wasteland | Cultivated
Woodland | Woodland | Shrubland | Grassland |Riparian/Po Area Field/Orchard
nd
Butterfly 62 0 45(2) 67(1) 20 (1) 11 43(1) 13 41(2)
Dragonfly 9(1) 0 3 13 17(2) 2 2 2 1
Herpetofauna 12(1) 0 7 12(2) 6(2) 1(1) 10(1) 4 5
Avifauna 61(9) 1 44 (2) 37(8) 16 (4) 42(18) 18 11 34
Freshwater 0 0 0 0 67 (6) 0 0 0 0
fish
Mammal 0 0 2(1) 0 0 0 1 0 0
Flora 217(1) 125(0) 185(3) 153(2) N/A 141(5) 129(0) 159(0) 126(0)
Total No. of 144 1 101 129 126 56 74 30 81
Faunal
Species
Faunal 11 0 5 11 15 19 2 0 2
Species of
Conservation
Interest
Floral Species 1 0 3 2 0 5 0 0 0
of
Conservation
Interest

6.6

6.7

6.8

6.9

6.10

Note: () = Species of conservation interest , N/A = not applicable

Secondary Woodland

A total of 144 faunal species were recorded in the secondary and plantation
woodland habitats across the study area. This habitat was rich in butterflies and
avifauna, with 62 and 61 species recorded respectively, of which nine bird species
(Pacific Swift, Grey Treepie, White-bellied Sea Eagle, Brown Fish Owl, Black Kite,
Eurasian Woodcock, Crested Serpent Eagle, Red-Billed Starling and White-
shouldered Starling) are of conservation interest. This was the only habitat in which
Grey Treepie, Chest-eared Bunting, Crested Serpent Eagle, White-bellied Sea Eagle,
White-shouldered Starling and Eurasian Woodcock were observed. Despite the high
number recorded, no butterfly species is of conservation interest.

Nine species of odonates were also recorded within this habitat type and the Elegant
Clubtail is of conservation interest. This was the only habitat in which Elegant
Clubtail was recorded.

Twelve species of herpetofauna were recorded within this habitat type and only the
Common Rat Snake is of conservation concern.

This habitat supports the highest number of floral species. Of these, one protected
shrub species was recorded. Patches of the protected shrub Pavetta hongkongensis
were recorded in a group of 4-6 individuals in a number of locations.

Plantation Woodland

Given the limited area within the study area, only one avifauna species was recorded
in this habitat type and no floral and fauna species of conservation interest present.
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6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

Tall Shrubland

This habitat contained 101 species of fauna, including 44 species of avifauna, two of
which, namely the Pacific Swift and Black Kite are considered to be of some
conservation interest.

Other non-avian fauna include 45 species of butterfly, 3 species of dragonfly, 7
species of herpetofauna and 2 species of mammal. Among the butterfly species,
Small Grass Yellow and Falcate Oak Blue are of conservation interest. This was the
only habitat in which these two species were recorded.

Apart from the abovementioned species, the protected mammal, Indian Muntjac was
recorded in the tall shrubland at Sha Lo Wan and San Shek Wan. This mammal
species is considered to be of potential regional concern (Fellowes et al., 2002). No
herpetofauna and dragonfly species of conservation concern was recorded.

A total of 185 floral species were recorded within this habitat. There were three
species of conservation interest including one protected shrub Pavetta
hongkongensis, one restricted orchid Eulophia graminea and one very rare sedge
Carex tristachya.

Shrubby Grassland Mosaic

This extensive habitat contained 129 species, including 67 species of butterfly, 13
species of dragonfly and 12 species of herpetofauna.

Thirty-seven species of avifauna were recorded within this habitat of which eight are
of conservation interest, namely Black-browed Reed Warbler, Pacific Swift, Eurasian
Eagle Owl, Zitting Cisticola, Yellow-breasted Bunting, Peregrine Falcon, Bonelli’'s
Eagle and Black Kite. This was the only habitat in which Bonelli's Eagle, Peregrine
Falcon, Yellow-breasted Bunting, Zitting Cisticola and Black-browed Reed Warbler
were recorded.

Apart from the avifauna, one butterfly (Danaid Eggfly) and two reptile species
(Common Rat Snake and Tokay Gecko) are of conservation interest.

Three protected orchids Acampe rigida, Arundina chinensis and Cleisostoma
simondii were recorded within this habitat. All these flora species are common in
Hong Kong (Xing et al., 2000).

Stream/Riparian/Pond

This habitat was rich in faunal species with 126 species of fauna recorded, of which
fourteen are of conservation interest. Streams are numbered as presented in Figures
2.1-2.4 in the following discussions.

Freshwater fish made up the majority of species, with 67 species recorded at
streams within the study area. Of these, six species are considered to be of
conservation interest. These were comprised of Beijiang Thick Lipped Barb (TC1),
Giant Mottled Eel (SW7, TH1), Rice Fish (TC1), Chinese Moon Snakehead (PM1,
SL3, SW7, TH1 and TC1), Ayu (TH1) and Archpatch Puffer (PM3, ST9, SW7, TH1
and TC1). The survey provided further data on the importance of stream systems
throughout the study area and ecologically important streams included Tung Chung
Stream (TC1), Tai Ho Stream (TH1) and Sham Wat Stream (SW?7).

Among seventeen Odonates species recorded within this habitat, two are of
conservation interest. The Small Hooktail is of global concern (Fellowes et al., 2002)
and Sapphire Flutterer is of local concern. Local population of the latter is in decline.
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6.22

6.23

6.24

6.25

6.26

6.27

6.28

6.29

6.30

6.31

6.32

Twenty butterfly species were recorded of which one, the Dragontail, is of
conservation. This was the only habitat in which Dragontail was recorded.

A total of sixteen avifauna species were recorded within this habitat, of which the
Striated Heron, White-throated Kingfisher, Brown Fish Owl and Black-crowned Night
Heron are of conservation interest. This was the only habitat in which the Straited
Heron was recorded.

In addition to the above, herpetofauna were limited at stream habitats with only six
species recorded. Of these, two were considered to be of conservation interest, one
species of reptile, the CITES Il listed Chinese Cobra, and one species of amphibian
of conservation concern, the locally common but globally restricted Lesser Spiny
Frog were recorded.

Coastal

Coastal habitat comprised seagrass habitat, salt marsh, rocky shoreline and
mangrove habitats. A total of 56 species was recorded. This habitat is rich in
avifauna with 42 bird species observed. Eighteen of them are of conservation
interest namely, Grey Heron, Chinese Pond Heron, Cattle Egret, Great Egret,
Swinhoe’s Egret, Little Egret, Intermediate Egret, Pacific Reef Egret, Black-capped
Kingfisher, White-throated Kingfisher, Grey-tailed Tattler, Black-winged Stilt, Brown
Fish Owl, Black Kite, Black-crowned Night Heron, Red-billed Starling, Little Grebe
and Wood Sandpiper. Apart from the Brown Fish Owl, Black Kite, Black-crowned
Night Heron and Red-billed Starling, the other fourteen species were only recorded
in coastal habitat.

In addition to the avifauna, eleven butterflies and two dragonflies were recorded in
this habitat type but all of these are common and widespread in Hong Kong.

One reptile species, the Common Rat Snake, was recorded within this habitat in
Tung Chung Bay. This species is threatened regionally (Fellowes et al., 2002).

141 floral species have been identified within this habitat of which five are of
conservation interest. These included the tree Dodonaea viscosa, herb Drosera
indica and three seagrass species Halophila beccarii, Halophila ovata and Zostera
Jjaponica. All these are rare in Hong Kong (Xing et al., 2000).

In addition to the above, two species of horseshoe crabs Tachypleus tridentatus and
Carcinoscorpius rotundicauda were recorded within the intertidal mudflat and
seagrass habitats. The coastal habitats present in the study area are, therefore,
considered to be ecologically important to horseshoe crabs.

Developed Area

A total of 74 faunal species were recorded within this habitat and two of these are of
conservation interest.

This habitat was rich in butterfly species with forty-three species recorded. However,
only Burmese Bush Blue is rated of local concern (Fellowes et al., 2002). Two
species of dragonfly, eighteen bird species, one mammal and ten herpetofauna
species were recorded, of which Tokay Gecko is globally restricted (Fellowes et al.,
2002).

A total of 129 floral species were present in the developed area habitat. Of these,
none were rare or protected.
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6.33

6.34

6.35

6.36

6.37

Wasteland

Wasteland was depauperate in fauna and supported the lowest number of faunal
species. Only thirteen butterfly, eleven avifauna, four herpetofauna, and two
dragonfly species were recorded in this habitat. All these were common and
widespread and no species of conservation concern was recorded.

There were 159 flora species present in this habitat although no rare or protected
species was recorded.

Cultivated Field/Orchard

Cultivated Land supported eighty-four faunal species, including forty-one species of
butterfly, one species of dragonfly, five species of herpetofauna and thirty-four
species of bird. The locally restricted butterfly Common Albatross and Burmese Bush
Blue were recorded in the cultivated fields at San Tau. Butterfly species was the only
species of conservation interest recorded in this habitat.

126 floral species were recorded within this habitat and no species of conservation
interest present.

Subtidal Habitat

There were four marine species recorded of conservation interest. The hard coral
Balanophyllia sp. is protected in Hong Kong although it should be noted that the
species is common and the few individuals present within the study area were in
poor condition and of low ecological importance. The Indo-Pacific humpback dolphin
was also present and this species is considered threatened throughout much of its
range due to various pressures including loss of habitat, fishing activity and pollution
(Liu and Hills, 1997; Jefferson, 2000). Two horseshoe crabs were recorded in the
study area (Tachypleus tridentatus and Carcinoscorpius rotundicauda). Horseshoe
crabs have undergone population declines throughout much of their range and
extirpated from certain locations in Hong Kong such as Tolo Harbour (Morton and
Lee, 2003).
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7. Habitat Quality
7.1 Background

7.1.1 In this section, the ecological importance of the habitats identified within the study
area have been evaluated in accordance with criteria stipulated in Annex 8 of the
EIAO TM.

7.2  Secondary Woodland

7.2.1 As discussed earlier in Section 5.12.6, secondary woodland patches are distributed
throughout the study area. Although there are differences in many ecological
aspects of these patches, the ecological value of secondary woodland as a whole is
considered high. An assessment of the secondary woodland in accordance with the
criteria stated in Annex 8 of the TMEIA is provided below in Table 7.1.

Table 7.1 Ecological Evaluation of Secondary Woodland Within the Study Area
Criteria Secondary Woodland
Naturalness Secondary woodland dominated by native plant species and
suffering only limited human disturbance
Size Comparatively large in size (>300 ha)
Diversity Rich in terms of floral diversity (217 species recorded)
Rarity None of the plant species recorded are rare in Hong Kong. One

regionally protected tree Aquilaria sinensis and one locally
protected shrub Pavetta hongkongensis were recorded, which are
both  common in Hong Kong. Eleven faunal species of
conservation interest were recorded

Re-creatability Possible if adequate resources are available (man-power, land,
finance, re-planting material) and in the absence of disturbance,
but original habitat characteristics including the community
composition and structural complexity may require > 20 years to
establish (Mouchel, 2002a)

Fragmentation Fragmentation of patches is minimal

Ecological linkage Native secondary woodland may provide a movement corridor for
wildlife and it could serve as a seed source to facilitate the

succession process in the surrounding area. Functionally linked to
streams passing through this habitat

Potential value High in terms of size and species diversity

Nursery/ breeding ground No significant nursery or breeding ground recorded

Age Relatively old (>50 years) with respect to the size of the trees and
the structural complexity and community composition

Abundance/ Richness of Very high butterfly, high dragonfly, high herpetofauna and very high

wildlife avifauna abundance. High species richness with 144 species of

fauna present; 12 species of conservation interest including nine
avifauna, one dragonfly and one reptile.

Ecological value High
Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

7.3 Plantation Woodland

7.3.1 As discussed earlier in Section 5.12.7, patches of plantation woodland are distributed
throughout the study area. Although there are differences in many ecological
aspects of these patches, the ecological value of plantation woodland as a whole is
considered moderate to low. An assessment of the secondary woodland in
accordance with the criteria stated in Annex 8 of the TMEIA is provided below in
Table 7.2.
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Table 7.2 Ecological Evaluation of Plantation Woodland Within the Study Area
Criteria Plantation Woodland
Naturalness Man-made planted habitat
Size Relatively small (6.57 ha)
Diversity Rich floral diversity (125 species)
Rarity None of the plant species recorded are rare in Hong Kong. One

regionally protected but locally common tree was recorded.
No faunal species of conservation interest

Re-creatability

Readily re-creatable provided adequate resources are available
(man-power, land, finance, re-planting material)

Fragmentation

Moderately fragmented

Ecological linkage

Not functionally linked to any high value habitat

Potential value

Relatively low given small size of the plantation

Nursery/ breeding ground

No significant breeding ground or nursery detected

Age

Young plantation forest

Abundance/ Richness of
wildlife

Low avifauna abundance and no other species were noted. Low
species richness with only one avifauna species present and no
species of conservation interest

Ecological value

Moderate to Low

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

Tall Shrubland

The habitat structure and species diversity of tall shrubland within the study area is
complex and rich. The species composition is comparable to secondary woodland
and the ecological value of this habitat type is considered moderate to high. An
assessment of the tall shrubland in accordance with the criteria stated in Annex 8 of
the TMEIA is provided below in Table 7.3.

Table 7.3 Ecological Evaluation of Tall Shrubland Within the Study Area
Criteria Tall Shrubland
Naturalness Natural habitat
Size Comparatively small area (22.17 ha)
Diversity Botanically diverse (185 species)
Rarity Two rare floral species recorded included Carex tristachya and

Eulophia graminea. One locally protected but common shrub was
recorded. Six faunal species of conservation interest were present

Re-creatability

Readily re-creatable provided that adequate resources are available
(man-power, land, finance, re-planting material) and in the absence of
disturbance

Fragmentation

Fragmentation is moderate with respect to the distribution pattern of the
habitat within the study area

Ecological linkage

Generally not functionally linked to any high value habitat

Potential value

High given the rich tree flora within the habitat

Nursery/ breeding ground

No significant breeding or nursery ground recorded

Age

Moderate in terms of the succession pathway

Abundance/ Richness of
wildlife

Very high butterfly, medium dragonfly, high herpetofauna, very high
avifauna and medium mammal abundance. High species richness with
101 species of fauna recorded in this habitat, five species of
conservation interest including two butterfly, two avifauna and one
mammal species

Ecological value

Moderate to high

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.
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7.5

7.5.1

7.6

7.6.1

Shrubland-Grassland Mosaic

Shrubland-grassland mosaic is species rich and structurally complex as a whole for
the mosaic, and is considered to have a moderate ecological value. An assessment
of the shrubland-grassland mosaic in accordance with the criteria stated in Annex 8
of the TMEIA is provided below in Table 7.4.

Table 7.4 Ecological Evaluation of Shrubland-Grassland Mosaic Within the Study

Area
Criteria Shrubland-Grassland Mosaic
Naturalness Natural habitat but may suffer frequent disturbance (hill fire)
Size Large in size (191.8 ha)
Diversity Botanically diverse (153 species)
Rarity Three common and protected orchids although no rare floral species

recorded. Species of conservation interest included eight avifauna, one
butterfly and two reptile species

Re-creatability Readily re-creatable provided that adequate resources are available
(man-power, land, finance, re-planting material) and in the absence of
disturbances such as fire

Fragmentation Fragmentation is relatively limited with respect to the distribution
pattern of the habitat within the study area

Ecological linkage Functionally linked to streams

Potential value Moderate as a result of the location and the potential for fire

disturbance

Nursery/ breeding ground No significant breeding ground or nursery detected

Age Young in terms of the succession pathway
Abundance/ Richness of High dragonfly and herpetofauna and very high butterfly and avifauna
wildlife abundance. High species richness with 129 species of fauna present;

11 species of conservation interest including one butterfly, two
herpetofauna and eight avifauna.

Ecological value Moderate

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

Streams and Riparian Habitat

Riparian vegetation in the study area is broadly similar to that of the surrounding
habitat, comprising secondary woodland and shrubby grassland. The stream
habitats are of particular value notably due to the fish fauna present although several
other important species were also present in the riparian zone. Several streams in
the study area are seasonal, or of very low base flow, and these are of lower
ecological value than the permanent streams with reliable discharge, upon which
fully aquatic fauna are dependent. The following evaluation divides streams into two
broad categories, those with generally higher base flow supporting species of
conservation interest, and those with generally lower base flow supporting less
species of conservation interest (Table 7.5).
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Table 7.5 Ecological Evaluation of Streams and Riparian Habitat Within the Study
Area
Criteria Streams (relatively higher base flow): Streams (relatively lower base flow):
SW1, SW7, SS1-SS4, SS6, SL1-SL7, SL9, | SW2-SW6, SS5, SS9-SS10, SL8, HH1-
SL10, HH5, HH7, ST4-ST9, TC1-TC3, HH3, HH6, ST1, ST12-ST14, TC4-TC9,
NLH4-NLH8, PM1, PM3, TH1, TH5 NLH1-NLH3, PM4-PM7, TH3-TH4, TH6-
TH9
Naturalness | Natural habitat, pristine at higher Natural habitat, pristine at higher
elevations, generally more disturbed at elevations, generally more disturbed at
lower elevations lower elevations
Size Small in size as a whole for the study area. | Small in size as a whole for the study
Relatively moderate to high base flow area. Relatively low base flow
Diversity Botanically diverse riparian strip as a Botanically diverse riparian strip as a
whole for the habitat mosaic whole for the habitat mosaic
Rarity No rare floral species recorded. Numerous | No rare floral species recorded and
rare/endangered species of fauna were | Lesser Spiny Frog was recorded in
present, including fifteen species of | HH2, HH3 and SW4
conservation interest.  Acrossocheilus
beijiangensis was recorded in TCH1,
Anguilla japonica was recorded in SW7
and TH1, Channa asiatica was recorded in
SW7, TC1, SL3, PM1 and TH1, Oryzias
curvinotus was recorded in TCH,
Plecoglossus altivelis was recorded in TH1
and Takifugu ocellatus was recorded in
SW7, ST9, TC1, PM3 and TH1. The
Lesser Spiny Frog was recorded in SL9,
HH5, ST8, NLH4, TH1 and TH5 and
Chinese Cobra was recorded in SS6
(although only the freshly sloughed skin of
Chinese Cobra was found)
Re- Re-creatable provided that works Readily re-creatable provided that
creatability conducted in ecologically-sensitive manner | works conducted in ecologically-
and original flow not diverted or polluted, sensitive manner and original flow not
and in the absence of disturbance diverted or polluted, and in the absence
of disturbance
Fragmentati | Generally non-fragmented continuous Generally non-fragmented continuous
on linear habitat linear habitat
Ecological Functionally linked to surrounding Functionally linked to surrounding
linkage terrestrial and coastal habitat terrestrial and coastal habitat
Potential High as a result of the pristine condition Moderate-low as a result of
value and generally low level of disturbance low/seasonal base flow
Nursery/ Significant breeding grounds of numerous | No significant breeding ground or
breeding species of conservation interest, including nursery detected
ground Acrossocheilus beijiangensis, Anguilla
japonica, Channa asiatica, Oryzias
curvinotus Plecoglossus altivelis and
Takifugu ocellatus and potential breeding
location for Lesser Spiny frog
Age Ancient geomorphological drainage Ancient geomorphological drainage
features features
Abundance/ | High butterfly, dragonfly, herpetofauna, Low species richness with only one
Richness of | avifauna and very high freshwater fish amphibian, a species of conservation
wildlife abundance. High species richness with interest, present
126 faunal species recorded; 15 species of
conservation interest including one
butterfly, two dragonfly, two herpetofauna,
four avifauna and six freshwater fish
Ecological High Moderate-low, given the value of the
value surrounding habitat (secondary
woodland or shrubby grassland)

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.
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7.7 Wasteland

7.7.1 Wasteland is found close to the developed areas and comprised mainly of ruderal
plants of low ecological value. An assessment of the wasteland habitat in
accordance with the criteria stated in Annex 8 of the TMEIA is provided below in

Table 7.6.
Table 7.6 Ecological Evaluation of Wasteland within the Study Area
Criteria Wasteland
Naturalness Semi-natural as the habitat is established on heavily disturbed land
predominantly inhabited by ruderal plant species
Size Relatively small (2.64 ha)
Diversity Relatively botanically diverse (159 species)
Rarity None of the floral and faunal species recorded are rare in Hong Kong
Re-creatability Readily re-creatable
Fragmentation High
Ecological linkage Not functionally linked to any high value habitat
Potential value Low potential value with respect to the planned land-use
Nursery/ breeding ground | No significant nursery or breeding ground recorded
Age Young in terms of the succession pathway
Abundance/ Richness of | High butterfly and avifauna, medium dragonfly and herpetofauna
wildlife abundance. Medium species richness with 30 faunal species present
and no species of conservation interest
Ecological value Low

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

7.8 Cultivated Field/Orchard

7.8.1 Cultivated field/Orchard within the study area are comparatively small in size and
intensively modified and managed by human activities. The ecological value is hence
considered low (Table 7.7).

Table 7.7 Ecological Evaluation of Cultivated/Agricultural Land within the Study

Area
Criteria Cultivated/Agricultural Land

Naturalness Man-made habitat

Size Comparatively small (59.9 ha)

Diversity Relatively diverse plant community (126 species)

Rarity Two butterfly species of conservation interest and no rare floral species
present

Re-creatability Readily creatable

Fragmentation Relatively fragmented given the size of the patches

Ecological linkage Not functionally linked to any highly valued habitat in close proximity

Potential value Potentially high depending on the agricultural management practices

Nursery/ breeding ground | No significant nursery or breeding ground recorded

Age Unknown

Abundance/ Richness of | Low dragonfly, medium herpetofauna, very high butterfly and avifauna

wildlife abundance. Medium species richness with 81 fauna species recorded
of which two butterfly species are of conservation interest

Ecological value Low

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.
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7.9  Developed Area

7.9.1 The developed areas were often associated with intensive human activities (notably
at the airport) and had limited ecological resources, and hence low ecological value.
An assessment of the developed area in accordance with the criteria stated in Annex
8 of the TMEIA is provided below in Table 7.8.

Table 7.8 Ecological Evaluation of Developed Area Within the Study Area
Criteria Developed Area
Naturalness Man-made habitat with intensive human activities
Size Relatively large (483.9 ha)
Diversity Relatively diverse plant community (129 species)
Rarity Two faunal species of conservation interest recorded and no rare floral
species present
Re-creatability Readily re-creatable
Fragmentation Moderate
Ecological linkage Not functionally linked to any highly valued habitat in close proximity
Potential value Low potential value with respect to the planned land-use
Nursery/ breeding ground | No significant nursery or breeding ground recorded
Age No information (airport construction commenced 1990s)
Abundance/ Richness of | Medium dragonfly, high herpetofauna, high avifauna and very high
wildlife butterfly abundance. Medium species richness with 81 faunal species
recorded; 2 species of conservation interest including 1 butterfly and 1
herpetofauna
Ecological value Low

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

7.10 Mangrove and Seagrass

7.10.1 There are important mangrove stands and seagrass beds within the coastal fringe of
the study area. The habitat serves as a nursery, foraging and roosting ground for
many faunal species and the ecological value of this habitat type is considered high.
Seagrass bed and mangrove habitats are defined as important habitat in Technical
Memorandum (TM) of Environmental Impact Assessment Ordinance (EIAO). An
assessment of these habitats in accordance with the criteria stated in Annex 8 of the
TM is provided below in Table 7.9.
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Table 7.9 Ecological Evaluation of Mangrove/Seagrass Within the Study Area

Criteria Mangrove/Seagrass
Naturalness Natural habitat
Size Comparatively small area (10.57 ha)
Diversity Botanically diverse (85 species) with the presence of 6 mangal species
Rarity Mangrove and seagrass habitats are rare in Hong Kong. Rare plant

species recorded included Dodonaea viscosa and Drosera indica and
three seagrass species, Zostera japonica, Halophila beccarii and
Halophila ovata. Fifty-six faunal species were recorded, of which 19
species of conservation interest present. One species of horseshoe
crab were recorded

Re-creatability Readily re-creatable provided that adequate resources and suitable
substrate are available (man-power, soft intertidal mudflat, finance, re-
planting material) and in the absence of disturbance. Soft-substrate
intertidal habitat likely difficult to re-create

Fragmentation Fragmentation is high due to reclamation’s along the coastal fringe
Ecological linkage Functionally linked to streams, mudflat, salt marshland, coastal waters
Potential value High given the rich seagrass, established mangrove and tree flora and

fauna within the habitat

Nursery/ breeding ground Significant nursery ground for horseshoe crabs and roosting
and/breeding location for many avifauna (notably ardeids)

Age Moderate in terms of the succession pathway
Abundance/ Richness of Very high avifauna, high butterfly, medium dragonfly and low
wildlife herpetofauna abundance. High species richness with 56 faunal species

present of which 19 of these are of conservation interest including 18
avifauna and 1 reptile

Ecological value High

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

7.11  Marine Intertidal Shores (Hard and Soft Shores)

7.11.1 The ecological importance of the hard and soft shore intertidal habitats present were
evaluated in accordance with the suggested criteria stated in Annex 8 of the EIAO
TM. The habitats present were composed of artificial seawall, boulder shores with
intermittent sand deposits, sandflats and mudflats. These natural habitats are
generally rated higher in the TM. It should, however, be noted that these habitats are
reasonably common and present in similar locations elsewhere in Hong Kong.

Hard Intertidal Shores

7.11.2 The faunal diversity of the rocky intertidal shores was generally low and only 34
common marine-dependent species were recorded along the whole coastline and
molluscs (predominantly littorinid gastropods, predatory gastropods, bivalves
including oysters) were the most abundant group recorded (Appendix E). All species
present are found on hard (often including artificial substrates such as seawalls)
substrates throughout Hong Kong coastal waters.

7.11.3 The shoreline in the western study area is functionally linked to the adjacent marine
habitat (particularly the lower shore) although the coastline along the eastern part of
the study area (around Tai Ho) has been subject to reclamation and is fragmented
and of lower ecological value. The shoreline around the airport platform is artificial
and also of low ecological value. The hard shores present are not anticipated to
represent significant nursery or breeding areas for species of conservation interest.
The natural hard shore intertidal habitats are, therefore, generally of moderate
ecological importance.
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7.11.4

7.11.5

7.11.6

7.11.7

7.12

7.12.1

Soft Intertidal Mudflats

The faunal diversity was generally low and only 22 common coastal species were
recorded along the whole coastline and common molluscs such as mud snails
(Cerithidea sp.) were the most abundant group recorded (Appendix E). All species
present are found on other soft intertidal substrates throughout Hong Kong. The
large venerid bivalve Meretrix meretrix are reasonably common on sheltered lower
intertidal sand shores on Lantau (Morton and Morton, 1983) and were collected by
villagers at Sham Wat during the course of the present surveys.

The soft interidal shores in the west of the study are relatively undisturbed, often
functionally linked to the adjacent marine habitat and streams and owing to certain
flora and faunal species present, are of high ecological value. The shoreline in the
eastern study area is mostly fragmented, predominantly hard or composed of
artificial seawall although some soft shores remain in Tung Chung Bay and near to
Tai Ho. The aforementioned shores are relatively undisturbed, functionally linked to
the adjacent marine and stream habitats and of high ecological value.

Important seagrass beds and mangrove stands have been recorded in the study
area. The spoon grass, Halophila beccarii has been recorded at Tai Ho whilst H.
ovata and the eelgrass, Zostera japonica have been recorded at San Tau. The latter
two species were significantly reduced at San Tau due to the airport construction
although they have more recently recovered following completion of the reclamation
(Mouchel, 2002a). Mangrove communities are under threat from urbanisation and
reclamation and many stands have been destroyed in Hong Kong and they are
considered to be a conservation priority (Tam and Wong, 2000). The mangrove
habitat at San Tau is regarded as an important stand in Hong Kong (Tam and Wong,
2000). Mangrove stands of conservation interest are also present at Sham Wat,
Tung Chung Bay and Tai Ho Wan. Both mangrove and seagrass beds are important
habitats for many birds (notably ardeids) and also serve as important nursery areas.
The locations containing either seagrass or mangrove are, therefore, considered to
be of high ecological value.

Notable mangal-associated fauna included ardeids (notable numbers recorded in
Tung Chung Bay) and horseshoe crabs. The horseshoe crabs (Tachypleus
tridentatus and Carcinoscorpius rotundicauda) have been recorded from intertidal
mudflats and sandflats at Sham Wat, Sha Lo Wan, Hau Hok Wan, San Tau, Tung
Chung Bay and Tai Ho Wan (see Table 5.12). These bays are considered to be
nursery grounds for juvenile horseshoe crabs and are of high ecological value.

Marine Habitat Quality

The ecological value of each habitat present in the study area is largely based on the
species present. Habitats that contain species of conservation interest or serve as a
nursery or breeding grounds are considered to have a higher ecological value. The
marine waters present in the study area are used by the species of highest marine
ecological importance, the Indo-Pacific humpback dolphin. A species-based impact
evaluation for both the construction and operational phases of the project will be
required for the dolphin. For the purposes of habitat evaluation, the horseshoe crabs
are distributed in the coastal waters of the study area, but they are mostly associated
with mangroves and seagrass beds and these habitats are likely the most important
as they serve as nursery grounds.
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7.12.2

Soft-Bottom Benthos

The marine benthic habitat present in the North-western waters of Hong Kong are
generally characterised by soft-bottom material composed of silts and clay as a
homogenous layer or in loosely packed mud clasts bound in a puzzle fabric (Mouchel,
200b). In areas subject to the influence of stronger tidal currents, coarser sands are
also present (Mouchel, 2002b). The macroinvertebrate species present are
characteristic of estuaries and dominant ecological groups present include
polychaetes, bivalves, gastropods, crustaceans and echinoderms (e.g., Mouchel,
2002b). An assessment of the soft-bottom habitats in accordance with the criteria
stated in Annex 8 of the TM is provided below in Table 7.10.

Table 7.10  Ecological Evaluation of Marine Soft-bottom Benthic Habitat Within the
Study Area
Criteria Marine Soft-Bottom Benthic Habitat

Naturalness

Natural habitat (although suffers disturbance both naturally through
storm events and due to activities such as demersal trawling)

Size

Relatively large as majority of marine study area composed of soft-
bottom silt-clay material

Diversity

Infauna diversity is relatively low (H’ < 2) compared to other areas in
Hong Kong due to the proximity of the prevailing estuarine
conditions and possibly due to the predominantly silt-clay
composition of the seabed that tends not to support high diversity
(Mouchel, 2002b)

Rarity

Horseshoe crabs are rare in Hong Kong and adults have been
recorded on this habitat. Horseshoe crabs were recorded within this
habitat to the north of the Hong Kong International Airport

Re-creatability

Easily recreated as disturbed soft-bottom sediments are readily
recolonized

Fragmentation

Highly connected to adjacent homogeneous habitat although
fragmentation due to disturbance possible

Ecological linkage

Functionally linked to overlying water column

Potential value

Low

Nursery/ breeding ground

No species of conservation interest known to use soft-bottom
sediments in the study area as a nursery or breeding ground

Age

The majority of deposits are considered to be derived locally
although some likely transported by the Pearl River. Local seabed
material is considered to be comprised of Holocene post-glacial
sediments deposited over the past 12 000 years (Whiteside, 2000)

Abundance/ Richness of
wildlife

Forty three species were recorded in the wet season (October
2003) and eighty six in the dry season (January 2004) together with
some horseshoe crabs. Highest abundance recorded is similar to
the eastern waters where 79 species of macroinvertebrate fauna
were recorded in Tolo Harbour and Mirs Bay in 1986 (Shin, 1990)

Overall Ecological value

Low-moderate

Marine Hard-Substrate Intertidal and Subtidal

7.12.3 Natural shorelines over 500m are considered as important habitats in Hong Kong.

The littoral communities present on the rocky shores in study area were comprised
of common intertidal species that are found on similar habitat types elsewhere in
Hong Kong (Morton and Morton, 1983; Williams, 2003). Biological diversity is not,
therefore, considered to be high on the hard substrates present within the study area.
The subtidal (dive) surveys revealed the presence of some hard corals although
these were in poor condition and considered to be of low ecological value. An
assessment of the hard-substrate intertidal and subtidal habitats in accordance with
the criteria stated in Annex 8 of the TM is provided below in Table 7.11.
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Table 7.11  Ecological Evaluation of Marine Hard Substrate Intertidal and Subtidal
Habitat Within the Study Area

Criteria Marine Hard Substrate Intertidal and Subtidal

Naturalness Natural habitat

Size Natural hard substrate intertidal habitats are mostly present in the
eastern side of the study area as the shorelines in the west have
been reclaimed. Natural hard substrate shoreline comparatively
long (>500 m).

Diversity Low

Rarity No rare species recorded although some protected hard corals
present subtidally at Sham Wat and East of Chek Lap Kok

Re-creatability Readily re-creatable

Fragmentation North Lantau shoreline highly fragmented due to reclamation
although shores in the Western side of the study area relatively
continuous

Ecological linkage Connected to adjacent coastal habitats and subtidal to the
overlying water column and soft-bottom seabed

Potential value Moderate given the potential for colonisation of taxa such as corals

Nursery/ breeding ground No species of conservation interest known to use hard-substrates
in the study area as a nursery or breeding ground

Age Natural hard shoreline largely composed of Jurassic granite and
sandstone with siltstone

Abundance/ Richness of Thirty-four littoral faunal species present. Number of individuals per

wildlife urgt) area generally low (maximum density recorded 331 individuals
m
The only species of conservation interest present are subtidal
isolated hard corals which are in poor condition

Overall Ecological value Moderate-Low

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.
Marine Soft-Substrate Intertidal Mudflat

7.12.4 Intertidal mudflats larger than one hectare and natural coastal shores longer than
500m are considered as important habitats in Hong Kong. The intertidal communities
present on the soft shores in the study area were comprised of common species that
are found on similar habitat types elsewhere in Hong Kong (Morton and Morton,
1983; Chan and Caley, 2003). Biological diversity is, therefore, considered to be
moderate on the soft substrates present within the study area. However, adult
horseshoe crabs also migrate to and utilise intertidal habitats to reproduce. The
ecological value of intertidal mudflat habitats containing nursery grounds is, therefore,
considered to be high. An assessment of the soft-substrate intertidal and subtidal
habitats in accordance with the criteria stated in Annex 8 of the TM is provided below
in Table 7.12.
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Table 7.12  Ecological Evaluation of Marine Soft-Substrate Intertidal Mudflat Habitat
Within the Study Area

Criteria Marine Soft-Substrate Intertidal Mudflat

Naturalness Natural habitat

Size Natural soft substrate intertidal habitats are mostly present in the
western side of the study area as the shorelines in the west have
been reclaimed. Natural soft substrate shoreline comparatively
long (>500 m).

Diversity Low

Rarity Horseshoe crabs are rare in Hong Kong. Two species of
horseshoe crabs were recorded within this habitat

Re-creatability Readily re-creatable provided that suitable hydrodynamic
(depositional) regime present

Fragmentation North Lantau shoreline highly fragmented due to reclamation
although shores in the Western side of the study area relatively
continuous

Ecological linkage Connected to adjacent coastal and terrestrial habitats

Potential value Moderate given the potential for colonisation of taxa such as
horseshoe crabs

Nursery/ breeding ground Potential nursery or breeding ground for horseshoe crabs

Age Not known

Abundance/ Richness of Twenty-two intertidal mudflat faunal species and two species of

wildlife horseshoe crabs present. Number of individuals per unit area
generally low (maximum density recorded 433 individuals m’2)

Overall Ecological value Moderate

Notes: Abundance is defined as low =1 individual, medium =2-5, high = 6-20, very high = >20.

7.13 Overall Evaluation

7.13.1 The habitats present within the study area have been ranked according to their
overall ecological value (Table 7.13). The intertidal mudflat (including the mangrove
and seagrass habitat) is considered to be the most valuable habitat present. The
streams and riparian habitats with high base flow were also ecologically valuable
habitats, whereas developed areas, agricultural land and wasteland were of lowest
ecological value.

Table 7.13 Summary of the Ecological Value of Habitats within the Study Area
(ascending order of importance)

Habitat Ecological Value
Mangrove and Seagrass High
Streams and Riparian (high base flow) High
Secondary woodland High
Tall Shrubland Moderate-High
Shrubland-Grassland Mosaic Moderate
Marine Soft-Substrate Interidal Mudflat Moderate
Plantation woodland Moderate-Low
Stream and Riparian (low base flows) Moderate-Low
Marine Hard Substrate Intertidal and Subtidal Moderate-Low
Marine Soft-bottom Benthic Moderate-Low
Developed Area Low
Cultivated Field / Orchard Low
Wasteland Low
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Agreement No MW 01/2003

Hong Kong- Zhuhai - Macao Bridge: Hong Kong Ssction and the North Lantau Highway Connection

Ecological Baseline Survey

iD |Task Name Aug | Sep | Qct | Nov | Dec 2‘?:: [Feb | Mar | Apr | May | Jun [ Jul | Aug )
1 Instruction to Procead 11 Sep .
2
3| Issus Preliminary Survey methodology to AFCD 11 Sep | ;
4 AFCD comments :
5 Respond to commeris [l :
6 :
7 HKS and NLHG Study Area Including 'i'ung Chung Bay & Sham Wat Bay - Habitat MapplngNegetatInn Survay
8 Habitat mapping, mangroves and seagrass - HKS/NLHC “excluding Tung Chung/Sham Wat Bay T 258ep 0 $ 02 Nov
9 Habitat mapping, mangroves and seagrass - Tung Chung Bay & Sham Wat Bay only 16 Oct “ 28 Qct : _
10 Mangroves and Seagrass (2nd survey) 02 Nov @ 04 Nov !
11 Mangroves and Seagrass (3rd Survey) 29 Nov @ 2 Dec @ 26 Jan ;
12 Mangroves and Seagrass {4th Survey) - extra 3 month survey period. 0 22 Mar l
13 Mangroves and Seagrass (5th Survey) - extra 3 month survey period. ® 07 May !
14
15 Long Term NLHC Study Area including Tal Ho Wan - Habitat Mapping/Vagetation Survey :
16 Habitat mapping, mangroves and seagrass - Long Term NLHC axcluding Tai Ho Wan 26 QOct Q 28 Oct ..
i7 Habitat mapping, mangroves and seagrass - Tai Ho Wan only @ 04 Nov |
18 Mangroves and Seagrass {2nd survey) @ 30 Nov :
B l ?.__ . Mangroves and Seagrass (3rd Survey) 0 28 Jan :
20 Mangroves and Seagrass (3th Survey) - extra 3 month survey pericd. 25 Mar Q 26 Mar
21 Mangroves and Seagrass {5th Survey) - extra 3 maonth survey pericd. 0 08 Mfay
22
53| NLHC Inland San Shek Wan Tunnel Optlon Study Arca - Habitat Mapping/Vegetation Survey 28 Oct @ @ 45 Nov
24
" 35777 HKS and NLHG Study Area inciuding Tung Chung Bay & Sham Wat Bay « Avifauna
26 15t Avifauna Survey {Day) - BKS/NLHC excluding Tung Chung/Sham Wat Bay @ 24 Sep
27 2nd Avifauna Survey (Day) - HKS/NLHC exctuding Tung Chung/Sham Wal Bay @ 20 Qct
28 3rd Avifauna Survey (Day) - Tung Chung Bay & Sham Wat Bay oniy Q 21 Cct ‘
29 4th Avifauna Survey {Day) & 28 Nov
MEE_ 5th Avifauna Survey (Day) @ 19 Dec
31 6ih Avifauna Survey (Day} @ 26 Jan ;

survey-programmeJunQ4.mpp - Page 1

Figure 2: Indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys




Agreement No MW 01/2003
Hong Kong- Zhuhai - Macao Bridge: Hong Kong Section and the North Lantau Highway Connection
Ecological Baseline Survey

!
ID | Task Name Aug | Sep | Oct | Nov | Dec 2.?:: [Feb | Mar | Apr | May | Jun | Jul | AUQl
) 7ih Avifauna Survay {Day) 0 18 Feb . ;
Ay 1st Additional Nighttime Survey § 230ct
"""" 34 2nd Additional Nightiima Survey & 17Fed
TRETT 8th Avifauna Survey (Day} - extra 3 month survey period. 0 17 Mar ;
36 gth Avifauna Survey (Day) - extra 3 month survey period. 0 15 Apr :
37 10th Avifauna Survey (Day) - extra 3 month survey period. 0 12 May
3R | ard Additional Nighttime Survey - extra 3 month survey period. 0 19 Apr
39 .

40 Long Term NLHC Study Area Including Tal Ho Wan - Avifauna

41 1st Avifauna Survey (Day) - Long Term NLHC excluding Tai Ho Wan ¢ 30 Sep
42T 2nd Avifauna Survey (Day) - Long Term NLHC excluding Tai He Wan Q 29 Ost
"""" 43| 3rd Avifauna Survey {Day) - Tai Ho Wan only Q 24 Oct
44 4th Avifauna Survey (Day} 0 19 NOV
""""" 45 | 5th Avifauna Survey (Day) 0 22 Dec |
IRCEE 6th Avifauna Survey {Day) . € 2 Jan
47 7th Avifauna Survey (Day} ‘ 0 23 Feb ;
Tag 15t Additional Nighttime Survey ¢ 280ct ?
49 2nd Additional Nighttime Survay - Tai Ho Wan only 0 05 Nov :
50 3rd Additional Nighttime Survey 27 Nov 0 Q 19 Feb : i
51 8th Avifauna Survey (Day) - extra 3 month survey period. 0 31 Mar .
52| gth Avifauna Survey (Day) - extra 3 month survey period. ’ 30 Apr |
83 10th Avifauna Survey (Day) - extra 3 mondh survey period. . ’ 11 May %
54 4th Additional Nightime Survey - extra 3 month survey period. ’ 0 27 Apr .
55 ' o | :
56 NLHC Inland San Shek Wan Tunnel Optlon Study Area - Avifauna S e ‘
57 Dry Seascn (Day/Night} 30 Oct ” 05 Nov : i
58 Wel Season (Day/Night) @ 27 May !
58 : E
60 HKS and NLHC Study Area Including Tung Chung Bay & Sham Wat Bay - Mammals !
1 15! Wel Season (Day) - HKS/NLHC excluding Tung Chung/Sham Wat Bay 0 20 Sep
652 2nd Wet Season (Day) - HKS/NLHC excluding Tung Chung/Sham Wat Bay 0 25 Sap E
survey-programmeJun04.mpp - Page 2 Indicative Ecofogical Survey Programme - 6 Month Surveys plus Further 3 Month Surveys
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Agreament No MW 01/2003
Hong Kong- Zhuhai - Macao Bridge: Hong Kong Section and the North Lantau Highway Connection
Ecological Baseline Survey

18] Task Name

2004

Aug | Sep | Oct | Nov | Dec

63 3rd Wal Season (Night) - HKS/NLHC excluding Tung Chung/Sham Wat Bay
G4 4th Wet Season (Night} -HKS/NLHC excluding Tung Chung/Sham Woat Bay
85 5th Wel Season Survey {Day) - Tung Chung Bay & Sham Wat Bay oniy
66 6tn Wet Season Survey (Day} - Tung Chung Bay & Sham Wat Bay cnl;r
67 | 7th Wet Season Survey (Night} - Turg Chung Bay & Sham Wat Bay only
TBE | 8th Wat Season Survay {Night) - Tung Chung Bay & Sham Wat Bay oniy
69 1st Dry Seasaon {Day)
TG 2nd Dry Season (Night)
71 3rd Dry Season (Day)
72 4th Dry Seascn (Might)
73 5th Dry Saason (Day) - extra 3 monih survey period.
74 6th Dry Season {Night) - exira 3 month survey pericd.
75 ath Wet Season (Day) - extra 3 month survey period.
76 10th Wet Season (Night) - extra 3 month survey period.
77
78 Long Term NLHC Study Area Including Tal Ho Wan - Mammals
CE 1st Wet Season (Day) - Long Term NLMC excluding Tai Ho Wan
80 2nd Wet Season (Day) - Long Tarm NLHC excluding Tai Ho Wan
Bl | ard Wet Season (Night) - Long Term NLHC excluding Tai Ho Wan
2 4th Wet Season {Night) - Long Term NLHC excluding Tat Ho Wen
83 5th Wet Season Survey (Day) - Tai Ho Wan only
T4 15t Dry Season (Day)
85 2nd Dry Season (Night)
86 3rd Dry Season {Day)
87 4th Dry Season {Night)
88 | 5th Dry Season {Day) - extra 3 month survey period.
89 6th Dry Season {Night) - extra 3 month survey peried.
90 6th Wet Season (Day) - extra 3 month survey pertod.
31 7ith Wet Season (Night) - extra 3 month survey pericd.
g2

& 225ep

@ 25 Sep
& 24 0ct
& 270ct
& 23 0ct
@ 27 Oct

€ 020ct
$ 08 Oct
@ 05 Oct
@ 08 Qct
@ 28 Oct

Jan | Feb | Mar | Apr | May [ Jun | Jul [ Aug

€ 25Nov
€ 10 Dec :

& 220
€ 17Feb
& 16 Mar
& 20 Apr
& 12May
& 1{?May

€ 26Nov
@ 15 Dec

& 27Jan
€ 19Feb :
€ 17 Mar

@ 2740
®° M:ay
& 9 May

survey-programmeJun04.mpp - Page 3

Indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys




Agreement No MW 01/2003

Hong Kong- Zhuhai - Macac Bridge: Hong Kong Section and the North Lantau Highway Connection

Ecological Baseline Survey

D Task Name

" g3 NLAG iniand San Shek Wan Tunnel Optlon Study Area - Mamma's

94 Pry Season {Day/Night)
95 Wet Season (Day/Night}
86
"T97 | HKS and NLHC Study Area including Tung Chung Bay & Sham Wat Bay - Freshwater Fish
“og | 15t Wet Seasan Survey - HKS/INLHC excluding Tung Chung/Sham Wat Bay
99 2nd Wet Season Survey - Tung Chung Bay and Sham Wat Bay only R
100 1st Dry Season Survey ST R
RE(I 2nd Dry Season Survey
102 3¢d Dry Season Survey - extra 3 month survey period.
105 3rd Weot Season survey - extra 3 month survey period.
104
105 | Long Term NLHC Study Area Including Tal Ho Wan - Frashwater Fish
106 | 1st Wet Seascn Survey - Long Term NLHC excluding Tai Ho Wan
107 2nd Wet Season Survey - Tai Ho Wan only
08 1st Dry Season Survey
109 2nd Dry Season Survey
EETII 3rd Dry Season Survey - exira 3 month survey period.
111 3rd Wet Season survey - extra 3 month survey period.
112
T3 I NLHC Infand San Shek Wan Tunnel Option Study Area « Freshwater Fish
114
115 | HKS and NLHC Study Area Including Tung Chung Bay & Sham Wat Bay - Herpetofauna
116 151 Wet Season (Day) - HKS/INLHC excluding Tung Chung/Sham Wat Bay
147 2nd Wel Season {Day) - HKS/MNLHC excluding Tung Chung/Sham Wat Bay
118 3rd Waet Season {Night) - HKS/NLHC excluding Tung Chung/Sham Wat Bay
119 4th Waet Ssason (Night) - HKS/NLHC excluding Tung Chung/Sham Wal Bay
120 5th Wet Season Survey (Day} - Tung Chung Bay & Sharn Wat Bay only
121 6th Wet Season Survey (Day) - Tung Chung Bay & Sham Wat Ray only
122 7th Waet Seasan Survey {Night} - Tung Chung Bay & Sham Wat Bay only
123 8th Wet Seasan Survey (Hight) - Tung Chung Bay & Sham Wat Bay only

Aug | Sep | Oct i

25Sep 4p 27 Sep
22 Oct 0 23 Oct
15 Dec 0 16 Dec

17 Feb 0 18 Feb

& 25Sep

@ 225ep

@ 25 Sep
€ 24 Oct
@ 27 Oct
@ 230ct
4 27 0ct

& 20Sep

[ Jun | Jul_{ Aug |

1@ May

@ 13h0r
0 12 iVIay

'

survey-programmeJun04.mpp - Page 4

Indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys




Agreement No MW 01/2003

Hong Kong- Zhuhal - Macao Bridge: Hong Kong Section and the North Lantau Highway Connection

Ecological Baseline Survey

2004

ID | Task Name
124 1st Dry Season (Day)
125 2nd Dry Season (Night)
126 3rd Dry Season (Day)
127 4th Dry Season (Night)
128 5th Dry Season (Day) - extra 3 month survey period,
129 6th Dry Season (Night) - exira 3 month survey pariod.
130 9th Wet Season (Day) - extra 3 month survey period.
131 10th Wei Season (Night) - extra 3 month survey period.
‘]32
433 | Long Term NLHC Study Area Including Tal Ho Wan - Herpetofauna

T T 15t Wel Seascn (Day) - Long Term NLHC excluding Tal Ho War
1357 2nd Wet Season (Day) « Leng Term NLHC excluding Tai Ho Wan
136 3rd Wet Season (Night} - Long Term NUHG excluding Tai Ho Wan

437 | 4th Wat Season (Night) - Long Term NLHC excluding Tai Ho Wan
138 5th Wet Season Survey (Day) - Tai Ho Wan only

EEEC 15t Dry Season (Day)

140 2nd Dry Season (Might)

BETSIE 3rd Dry Season {Day)
142 4th Dry Season (Night)
143 5th Ory Season (Day) - extra 3 monih survey period.
144 &th Dry Season (Night) - extra 3 month survey period.
145 6th Wet Season (Day) - extra 3 month survay period.
146 7th Wet Season {Night) - extra 3 month survey pericd.

[ 147

148 | NLHC Inland San Shek Wan Tunnel Optlon Study Area - Herpetofauna

"T149 ] Dry Seascn (Day/Night)
150 Wet Season (Day/Night)
151
152 | HKS and NLHC Study Area including Tung Chung Bay & Sham Wat Bay - Insects
153 151 Wet Season (Day) - HKS/NLHC exciuding Tung Chung/Sham Wat Bay
154 2nd Wot Seasan (Day) - HKS/NLHC excluding Tung Chung/Sham Wat Bay

Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug
€ 25 Nov E
© 10 Dec
€ 22Jan

@ 17 Feb ;
& 16 Mar
@ 20 Apr

@ 12FJIay

Q 18 May

& 020¢t
€ 08 Oct
§ 050ct
4 080ct
@ 28 Oct
€ 26 Nov
€ 15Dec
& 27 Jan
§ 19Fed
€ 17 Mar :
@ 27 Aot
@ ooy
€ 9 May

& 20Sep
@ 25 Sep f

survey-programmeJun04.mpp - Page 5

indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys
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Hong Kong- Zhuhai - Macaao Bridge: Hong Kong Section and the North Lantau Highway Connection
Ecological Baseline Survey '

Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May [Jun T Jul | Aug

4th Dry Season (Night)

Sth Dry Season {Day) - extra 3 month survey period.)
6th Dry Season (Night) - exira 3 month survey pericd.
9th Wet Season (Day) - extra 3 month survey period,

10th Wet Season (Night) - extra 3 month survey period.

Long Term NLHC Study Area Including Tai Ho Wan - Insects

18t Wet Season (Day) - Long Term NLHC excluding Tai Ho Wan
2nd Wet Season (Day) - Long Term NLHG excluding Tai Ho Wan
3rd Wet Season (Night) - Long Term NLHC excluding Tai Ho Wan
4th Wet Season (Night) - Long Term NUHC excluding Tai Ho Wan
5h Wat Season Survey (Day) - Tai Ho Wan only

1st Dry Season {Day)

2nd Dry Season (Night)

3rd Dry Season (Day)

4th Dry Seascn (Night)

5th Dry Season (Day) - exira 3 month survay period.

6th Dry Season (Night) - exira 3 month survey period.

Gth Wet Seasan (Day) - extra 3 month survey period.

7th Wet Season (Night) - extra 3 month survey perlod.

2004
1D Task Name
155 | 3rd Wel Season (Might) - HKSINLHC excluding Tung Chung/Sham Wat Bay 0 20 Sep _ :
156 Mh Wet Saason (Night) - HKS/NLHC excluding Tung Chung/Sham Wat Bay é 25 Sep
157 5th Wet Season Survey (Day) - Tung Chung Bay & Sham V/at Bay only @ 24 Oct
158 6th Wel Season Survey (Day) - Tung Chung Bay & Sham Wat Bay only 0 27 Cot :
159 Tth Wet Season Survay (Night) - Tung Chung Bay & Sham Wat Bay cnly ‘ 23 Qct
160 8th Wet Season Survey {Night) - Tung Chung Bay & Sham Wat Bay only 0 27 Qct
161 1st Dry Season {Day) @ 25 Nov
182 2nd Dry Season (Night) Q 10 Dec
3rd Dry Season (Day) 0 22 Jan

& 17 Feb
0 16 Mar
& 20 Apr
& 12Way
’ 18:May

@ 20 Sep : :
€ 25Sep -
& 0200t
& 08 oOct ‘ :
§ 280ct ;
@ 26Nov :
0 15 Dec
Q 27 Jan
€ 19Feb

€ 17 Mar :

& 27 Apr!
0 9 M%.ey
& o May

1

t

Figure 2: Indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys
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Agreement No MW 01/2003

Hong Kong- Zhuhai - Macao Bridge: Heng Kong Section and the North Lantau Highway Connection

Ecological Baseline Survey

2004

15 Jan @ 16 Jan

@ 67 Jan
Q 16 Jan

@ 21 Oct
@ 22 Qct
@ 48 Nov

15 Jan @ 16 Jan

@ 21 Qct
& 19 Nov
@ 07 Jan

1D Task Name
185 NLHC Infand San Shek Wan Tunnel Option Study Area - insects
186 Dry Season (Day/Night)
187 Wetl Season {Day/Night)
TR
78S | HKS and NLHC Study Area inciuding Tung Ghung Bay & Sham Wat Bay - Stream and interiidal Macroinvertebrates
T190 15t Wel Season Survey 18 Sep
191 2nd Wel Season Survey @ 25 Sep
192 Dry Season Survey
193
194 Long Term NLHC Study Area including Tal Ho Wan - Stream and Intertidal Macroinvertebrates
195 Wel Season Survey
98 Dry Seascn Survey
197
468 | NLHC Inland San Shek Wan Tunnel Option Study Area - Stream Macrolnvertebrates
169
260 | HKS and NLHC Study Area Inciuding Tung Chung Bay & Sharm Wat Bay - Intertidal Surveys :
201 151 Wet Season Survey - HKS/NLHG excluding Tung Chung/Sham Wat Bay @ 18 Sep
202 2nd Wet Season Survey - HKS/NLHC excluding Tung Chung/Sham Wat Bay @ 25 Sep
203 3rd Wet Season Survey - Tung Chung Bay and Sham Wat Bay only
204 4th Wel Season Survey - Tung Chung Bay and Sham Wal Bay oniy
205 15t Dry Season Survey - Original Study Area, Tung Chung Bay, Sham Wat Bay
208 2nd Dry Season Survey - Original Study Area, Tung Chung Bay, Sham Wat Bay
557 o . ..
588 | Long Term NLHG Study Area including Tai Ho Wan - Intertidal Surveys
209 13l Wet Season Survey - Long Term NLHC excluding Tai Ho Wan
20 2nd Wet Season Survey - Tai Ho Wan only
211 1st Dry Season Survey
212 2nd Dry Season Survey
TR
""994 77| HKS and NLHC Study Area including Tung Chung Bay & Sham Wat Bay - Horseshoe Crabs :
215 | 151 Wel Season Survey - HKSMNLHC excluding Tung Chung/Sham Wat Bay Q 18 Sep

@ 13:1\'Iay

y | Jun [ Jul | Aug

survey-programmeJund4.mpp - Page 7

Indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys
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Agreement No MW 01/2003

Ecological Baseline Survey :

| Task Name

2004

hd Wet Season Survey - HIKS/NLHE excluding Tung Chung/Sham Wat Bay
3rd Wet Season Survey - HKS/NLHC including Tung Chung Bay

4th Wel Season Survey - Tung Chung Bay and Sham Wal Bay only

1st Dry Season Survey

2nd Dry Season Survey

3rd Dry Season Survey - exira 3 month survey period.

5th Wel Season Survey - extra 3 month survey pericd. (Sham Wat Bay Only}
6th Wet Season Survey - extra 3 month survey period, {Tung Chung Bay Only)

5| Long Term NLHC Study Area including Tai Ho Wan - Horseshoe Crabs

1st Wet Seasen Survey - Long Term NLHC excluding Tai Ho Wan
2nd Wel Season Survey - Tai Ho Wan only

1st Dry Ssason Survey

2nd Dry Season Survey

ard Dry $eason Survey - extra 3 month survey period.

2nd Wel Seascn Survey - extra 3 month survey period.

1 HKS, NLHC & Long Term NLHC Study Areas - Benthic Survey

Wet Season Survey
Sample Analysis
Dry Seascn Survey

Sarnple Analysis

HKS, NLHC & Long Term NLKC Study Areas - Coral Survey

j
Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May Tdun 1 Jul_ | Aug |
25 Sep @ 26 Sep : ‘

& 210ct

21 0ct € 22 Oct

0 19 Nov

15 Jan Q 16 Jan

& 11 Mar
Q 23 Apr:

0 05 May

' Q 15 Oct |

survey-pregrammedJun04.mpp - Page &

indicative Ecological Survey Programme - 6 Month Surveys plus Further 3 Month Surveys
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Appendix B

List of Recorded Freshwater and
Estuarine Fish Species



Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Freshwater Fish

Date of survey: 25 and 27 September 2003

e
{ No. Specles Name sT7 NLH8
i b s e e :
b Ao i e S
2 | Anguilla marmorata (Quoy & Gaimard, 1842) o
3 Pisodonophis boro (Hamilton, 1822) o
e e e S
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i gy e S REECES &
e : s v
P = - = == e
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30| Sillago japonica (Temminck & Schiegel, 1843) o
31| Sillago shihama (Forsskal, 1775) Q9
32| Gerres poati (Cuvier, 1829) 0

Gerres filamentosus (Cuvier, 1829)
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59 | Glossogobius clivacaus (Temminck & Schlegel, 1845)

o
60 | Siganus fuscascens (Houttuyn, 1782) o
61| Macropodus opercularis (Linnaeus, 1758) ]
62 | Channa asiatica (Linnaeus, 1758) ]
83| |/ i i (T inck & Schiegel, 1846) ]
64 | Takifugu obscurus (Abe, 1949) 0
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Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Freshwater Fish

Date of survey: 22 and 28 October 2003

- 5
e -
St "

2 } Anguilla marmorata (Quoy & Gaimard, 1842) [

8 | Pisodonophis boro (Hamilton, 1822) 0

41 Pi i i (R 1848) a

5 | Liniparhomaloptera disparis disparis (Lin, 1934) 0

6 | Pseudogastromyzon myersi (Herre, 1932) [

7| o platycep @ 1868) [

8 | Misgumus anguilicaudatus (Cantor, 1842) o

8 | Schistura fasciolata (Nichols & Pape, 1927) o

& ey s P ey Ssui e
12| CGaposta ssmilasciolata (Gunther, 1868) o

13| Acrossocheilus bejjiangensis (Wu & Lin, 1977) o
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191 Xiphaphorus hellerii (Heckel, 1848) 4]

20} Xiphophorus variatus (Mesk, 1804) o

21| Orizias curvinotus (Nichols & Pope, 1927) ]

22} Tylosurus strongylurus (van Hasselt, 1823) o
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S s Sl E
24 | Momopterus albus (Zuiew, 1793) o
= i

Lates calcarifer (Bloch, 1790)
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Lateolabrax japonicus (Temminck & Schlegel, 1843) 0
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82] Gerres posli (Cuvier, 1829) o
33 Gerres filamentosus (Cuvier, 1829) [i]
Bl Renamesy sy
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48 | Trdentiger trigonocephalus (Gill, 1859) ]

Mugilogobius obiiquifascialus {Wu & Ni, 1985)
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55| Rhinogobius giurinus (Rutter, 1897) o
s8] A gobius caninus (
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& Schiegel, 1845) [}
60 ] Siganus fuscescens (Houttuyn, 1782) o
61} Macropodus opercularis (Linnaeus, 1758) [}
62| Channaasiatica (Linnaeus, 1758) 1]
63 | Paralichthys olivaceus (Temminck & Schlegel, 1848) 0
64| Takifugu obscurus (Abe, 1949) ]
65| Takifugu ocellatus (Linnaeus, 1758) o
€6 | Takifugu niphobles (Jordan & Snyder, 1901) [
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Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey
Freshwater Fish
Date of survey: 15 and 16 December 2003
7 { A S i
i No. Species Name
| i - - e v
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Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Freshwater Fish

Date of survey: 17 and 18 February 2004

T . . - .
No. Specles Name Frequoncy | SW1
s = e - g ee——

P = % R 2 g 2 s i r i ,M“s

2 Anguilla marmorata (Quoy & Gaimard, 1842)

3 Pisodonophis boro (Hamilton, 1822)
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S i & 2 i | %
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14 } Cirrhinus molitorella (Valenciennes, 1844)

=
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’ - = e
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19 | Xiphophorus hellerii (Heckel, 1848)

20} Xiphophorus variatus (Meek, 1904)
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Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Freshwater Fish
|
B Date of survey: 12 and 13 Aprit 2004
L % , : : o V =
S No. Species Name SLS ST5{sT6 NLH8|NLH7|NLH8| PM1] PMs
(I ; T o o Sy
| i SR B : - S5 2 2 i
2 | Anguilla mammorata Quoy & Gaimard, 1842
3 | Pisodonophis boro (Hamilton, 1822)
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; Xiphophorus helleri Heckel, 1848
20| Xiphophorus variatus (Meek, 1904)
]
{ 21| Orizias curvinotus (Nichols & Pope, 1927)
22 | Tylosurus strongylurus (van Hasselt, 1823)
23} F georgii (V: i 1847)
24} Momoplerus albus (Zuiew, 1793)
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60| Siganus fuscescens (Houttuyn, 1782)
61} Macropodus opercularis (Linnaeus, 1758)
62| Channa asiatica (Linnaeus, 1758) N
83| Paralichthys olivacsus (Temminck & Schiegel, 1846)
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Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey
Freshwater Fish
Date of survey: 12 May 2004
No. Specles Name SL2|SL3 SL;Z SLS ST5| ST6| ST7| ST8{ ST9 2 § TC1{ TC2
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Appendix C

List of Recorded Freshwater
Macroinvertebrate Species



Hong Korg - Zhuhai - Macao Bndge
Hong Kong Section and North Lantau Fhghway Connection
Ecoiogical Baseline Survey

Freshwater Macroinvertebrales

Date of Survey: 18, 25 and 26 September 2003

Hong Kong Zhuhal Macao Bridge: Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey: Stream Macrofauna Survey (Wet Season)

Date: 18-Sep-03 25-Sep-03 26-Sep-03
Family Order Common Name Sha Lo Wan San Tau Tai Ho
Perlidae Plecoptera Stoneflies 1 No stream suitable for
Baetidae Ephemeroptera Mayflies 5 1 quantitative sampling
Amphipterygidae Zygoptera Dragonilies 1
Philopotamidae Trichoptera Caddisflies 1
Chironomidae Diptera Non-biting midge 1 24
G idae (suborder) {Amphipodae Amphipod 5
Method: Five 3 minutes standard kick sampling.
Date of Survey: 7, 15 and 16 January 2004
Hong Kong Zhuhal Macao Bridge: Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey: Stream Macrofauna Survey (Dry Season)
Date: 07-Jan-04 18-Jan-04 16-Jan-04 16-Jan-04

Family Crder Common Name Pak Mon Hau Hok Wan Sha Lo Wan San Shek Wan
Gammaridae (suborder} |Amphipodae Amphipod 1
Gyrinidae Coleoptera Water Beetle 3
Psephenidae Coleoptera Water Beetle 6

rapsidae Decapoda Small Shore Crab 1
Chironomidae Diptera Nor-biting midge 14 7 N 4
Nematocera (suborder) {Diptera Trueflies 1
Bastidae Ephemeroptera Maytlies 9
Euphemeridae Ephemeroptera Mayflies 1
Leptophlebiidas Ephemeroptera Mayllies 24
Corydalidae Megaloptera Fishiflies 1
Euphaeidae Qdonata Damiselflies 1
Libellulidae Odonata Dragonflies 3

Odonata (anterior iragment) |Damselflies/Dragonfiies 7

Hydropsychidae Trichoptera Caddisflies 1
Method: Five 3 minutes standard kick sampling.
Note: 1. Water levels of most streams were Jower than during the wet season.

2. The stream at San Tau dned up and guantitative survey was no fesible.

The stream was also recently channellised.




Appendix D1

List of Recorded Marine Benthic
Macrofauna Species



Hong Kong - Zhuhai - Macao Bridge

Hong Kong Secticn and North Lantau Highway Connection

Ecological Baseline Survey
Marine Benthic Macrofauna

Date of survey: 2 October 2003

Abundance (Counts) HKS1| HKS2! HKS3| HKS4| HKS5NLHC1INLHC2{NLHC3|NLHC4|NLHC5| THW1] THW2| THW3| THW4) THW5| Total
Aglaophamus dibranchis 2 2 ! i 3 3 1 13
Amphioplus laevis 1 1 i ) 4
Ancistrosyllis pilargiformis 3 1 1 2 7
Apionsoma trichocephalus ) 1
Callianassa sp. 1 1
Capitella capitata 1 1
Cirratulus sp. 1 2 4 1 )] 1 10
Corophium sp. 1 2 i 1 2 3 2 1 2 15
Cossurella dimorpha 1 1 1 6 9
Dasybranchus caducus 2 2
Gatryana sp: 1 1 1 3
Glycera onomichiensis ) 2 3 6
Hexapus granuliforus 1 1
Laonice cirrata 1 2 1 2 6
Leocrates chinensis 2 1 3
Lumbrineris latreilli 1 1
Lumbrineris sp. 2 2 4
Macoma candida 1 - 1
Magelona pacifica 1 1
Mediomastius californiensis 5 7 12 1 1 2 2 5 3 it 2 51
Metapenaeus sp. )] 1
Micropodarke dubia 1 1
Nassarius sunninctus 2 3 3 8
Nassarius sp. i 1
N phthalmus obscurus 2 7 12 7 1 1 30
Nereis sp. 2 2 4
N s latericens . 2 1 3
Paraprionospio pinnata 1 1 2 1 1 $
Poecilochaetus serpens 19 3 1 23
Phylivdoce (A.) chinensis i 1 1 3
Polydora sp. 1 1
Prionospio cirrifera 18 15 6 1 2 3 1 8 1 55
Prionospio queenslandica i3 3 16
Processa sp. 1 1 2
Protankyra sp. 1 i
Pseudopythina maipoensis 1 1
Pseudopolydora sp. 1 1
Scyllis sp. 1 1
Sigambra hanaokai 1 9 3 4 2 4 2 2 2 8 3 10 6 56
Solen sp. 1 1
Terebellides stroemii 1 1
Theora lata 1 i 2
Typhlocarcinus villosa 1 1 1 1 4
Total 9 7 47 48 42 16 7 5 6 12 59 21 25 34 24 362




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Laniau Highway Conneclion
Ecological Baseline Survey

Marine Benthic Macrofauna

Date of survey: 2 October 2003

Biomass (mg) HKS1] HKS2| HKS3| HKS4] HKSS5NLHC1|NLHC2NLHC3/NLHC4|NLHC5| THW1| THW2| THW3| THW4| THWS| Total
Aglaophamus dibranchis 18.9 7.6 42 4.1 124 24.6 1.3 731
A P 5 D lus laevis 1.5 2.3 14.1 39.8 57.7
Ancistrosyllis pilargiformis 1.6 04 0.4 0.6 3
| Apionsoma trichocephalus 03 0.3
Callianassa_sp. 0.8 0.8
Capitella capitata 0.3 0.3
Cirratulus sp. 1.8 14 1.2 0.8 0.2 0.2 5.6
Corophium sp. 0.8 17 0.5 0.2 1.5 4.2 0.9 0.2 0.3 10.3
Cossurella dimorpha 0.2 58 33 1.8 11.1
Dasybranchus caducus 501.5 501.5
Gatiryana Sp- 0.8 38 04 5
Glycera onomichiensis 87.3] 517 272| 1662
Hexapus granuliforus 1524 1524
Laonice cirrata 0.5 8.1 3.8 0.7 13.1
Leocrates chinensis 79 0.6 i 8.5
Lumbrineris latreilli 1215 121.5
Lumbrineris sp. 0.7 2.2 2.9
Macoma candida 354.3 : 3543
Magelona pacifica 2.1 2.1
Medi s californiensis 7.3 6.7  33.1 03 0.5 4.3 3 23 14] 365 2.4 1185
Metapenaeus sp. 108.2 108.2
Micropodarke dubia 2.6 2.6
Nassarius suaninctus 410.9! 438.9 287 1136.8
Nassarius sp. 857.7 8577
Neoxenophthalmus obscurus 387.6 495.5] 2057.2] 1366.1 1459 171.2 4623.5
Nereis sp. ) 3.2 4.5 7.7
N tus latericens 54 174 22.8
Paraprionospic pinnata 0.3 0.7 09 0.6 0.9 34
Poecilochaetus serpens 17.4 8.9 1 271.3
Phyllodoce (A.) chinensis 0.9 14 16 3.9
Polydora sp. 0.2 0.2
Prionospio cirrifera 3.1 3 2.1 0.2 0.5 0.3 0.4 14 0.1 11.1
Prionospie gueenslandica 343 44! 387
Processa sp. 0.6 0.4 1
Protankyra sp- 25316 2537.6
Pseudopythina maipoensis 1.1 1.1
Pseudopolydora sp. 5.1 .. 51
Scyllis sp. 0.2 0.2
Sigambra hanaokai 0.9 5.8 1.8 1.9 0.9 5.5 2.7 8.7 0.6 27 1.7 7.6 3.4 4.2
Solen sp. 327 32.7
Terebzilides stroemii .8 6.3
Theora lata 82 74 15.6)
Typhlocarcinus vilivosa 1144 45.4 7i4 178.7] 409.9
Total 934.1 48 562.6| 35854 19399 135 64| 1LI| 122 1822} 260.2 237| 117.1)2895.2| 2954| 11500




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Marine Benthic Macrofauna

Date of survey: 7 January 2004

Abundance (counts) HKS1] HKS2] HKS3] HKS4] HKS5INLHCIINLHC2|NLHC3|NLHC4|NLHCS| THW1| THW2| THW3| THW4| THWS5| Total
Actinia sp.
Aglaophamus dibranchis 2 ] 3
Alpheus sp.
Amphinome rostrata 1
Amphioplus laevis 1 1 2 1 [} 1 2
Ancistrosyllis pilargiformis 2
Apionsoma trichocephalus 1
Aricidea fragilis 1
Bhawania goodei 1
Callianassa_sp.
Capitella capitaia
Charybdis hellerii 1 1 ]
Cirratulus sp. i 1 1
Corophium sp. 2 9 1 4 1 1 7 2!
Cossurella dimorpha
e Cycladicama sp. i
Dasybranchus caducus
Euclymene sp. 1
Eucrate haswelli 2
Eocuma lata 1
Eunice indica 1 31 21 1
Gattyana sp. 1
Glycera ongmichiensis 3 9 7
Goniada sp. 1 1 1
Heterospio sinica 1 1
- Hexapus granuliforus 1 1
Laonice cirrata i 1
Leocrates chinensis 1 1 1
Lepid, sp- 1 3
Loimia medusa 1
- Lucifer sp. 1
\Lumbrineris latreilli
on Lumbrineris sp. 1 i 1 2 i H 3 2
Lygdamis giardi 1
Macoma candida
Magelona pacifica 1 2
Marphysa sanguinca 1
Mediomastus californiensis 10/ 5 2 8 9 4 11 3 2 3 1 2 2
Melinna sp.
Meiapenaeus sp.
Micropodarke dubia 1 1 4
Moerella cutler 1
Murex sp. 1
Nassarius sunninctus

Nassarius Sp.
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Nec ijimai 1
Neoxenophthalmus obscurus
Nereis sp.

Notumastus latericens 1 2 1 1 4
Onuphis eremita 1
Ophelina grandis 1
Ophiodromus obscura 2
Paphig undul; 2
Paralacydonia paradoxa 1
Paramphicondrius sp. 1
Paranursia ebbrevista 1
Paraprionospio pinnata 2 1 6
Phascolosoma sp. 1
Phyllodoce (A.) chinensis 1 3
Poecilochaetus serpens 2 1
Polydora sp.
Potamiila sp. 1
Prionospio cirrifera 1 1 1 1 3 1 1 4
Prionospio queenslandica
Processa sp.

Protankyra sp.
Pseudopolydora sp.
Pseudopythina inaipoensis
Raphidopus ciliatus 1 2
Ruditapes philippinarum 2
Schistomeringos sp. !
Scoloplos sp. 1 3 1
Syllis sp. i 1
Sigambra hanaokai 3 1 2 2 4 1 5 4 3 ! 1
Siphopatella sp.
Solen sp.
Sternaspis sculata 1
Sthenolepis japonica 1
Stylochus sp. 1
Temnopleurus sp. 2 1 1
Terebellides siroemii
Thalassema sabii i
Theora lata 1
Trigonethracia jinxingae 1
Typhlocarcinus villosa 1 1 2
Virgularia gustaviana ! '

Total 22 24 10 23 34 6 79 120 10 16 20 15 9 19 52
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Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey
Marine Benthic Macrofauna

Date of survey: 7 January 2004

Biomass (mg) HKS1] HKS2| HKS3| HKS4] HKS5|NLHCHNLHCZINLHC3|NLHC4|NLHCS| THW1] THW2| THW3 THW4| THWS| Total
Actinia sp. 8.1 64.2 72.3
Aglaophamus dibranchis 15.1 43 221 1.6 1.3 287 0.4 7.4 0.6 5.6 87.1
Alpheus sp. 2968 3646 62.7 724.1
Amphinome rostraia 4.7 4.7
Amphioplus laevis 33 2.7 13.5 0.6 106.2 10.7 165.2] 3319
Ancistrosyllis pilargiformis 0.5 0.5
Apionsoma trichocephalus 1.3 13
Aricidea fragilis 0.5 0.5
Bhawania goodei 2 2
Callianassa_sp. 0
Capitella capitata 0
Charybdis hellerii 416.4 99 54| 5208
Cirratulus sp. 0.3 0.3 0.5 1.1
Corophium sp. 28 7.3 0.4 2.3 0.7 1.1 5.51 201
Cossurella dimorpha 0
Cycladicama sp. 485.2 485.2
Dasybranchus caducus 0
Euclymene sp. 19 1.9]
Eucrate haswelli 110.2 110.2
Eocwna lata 03 0.3
Eunice indica 14.8 2959] 4199 13 7319
Gattyana sp. 0.5 0.5
Glycera onomichiensis 29.5| 12713 106.71 263.5
Goniada sp. 1.9 1.1 0.5 3.5
Heterospio sinica 0.7 0.9 1.6
Hexapus granuliforus 231.2 66.5 2977
Laonice cirrata 58 0.9 6.7
Leocrates chinensis 5.8 49 4.7 15.4
Lepidonotus Sp. 1.1 24.8 25.9
Loimia 35.6]  35.6
Lucifer sp. 0.5 0.5,
Lumbrineris latreilli [
Lumbrineris sp. 146.3]  26.6 435 6.1 118 2.7 8.4] 22.1] 2675
Lygdamis giardi 345 345
Macoma candida 0
Magelona pacifica 0.8 34 4.2
Marphysa sanguinea 329 32.9
Medi californiensis 29.3 5.8 1.5 15| 259 16.2] 52 8.2 3 5.9 1.5 1.7 22| 16%.1
Melinna sp. 33.4 334
Metapenaeus sp. g
Micropodarke dubia 0.5 0.5 4.6 5.6
Mocrella cutler 1.2 112
Murex sp. 8266.7 8266.7
Nassarius sunninctus 0
Nassarius sp. 0
Nec hes ijimai 1.3 13
N phthalmus obscurus 314.7] 127591 362.4] 681.3] 1304.8 3194.5 7133.6
Nereis sp. 6
Notomastus latericens 1537 36 46.7 51.4 16.8 354.6
Onuphis eremita ! 1
Ophelina grandis 125.5 125.5
Ophiodromus obscura 12.9 12.9
Paphia undul 7401.1 1125.2 85263
FParalacydonia paradoxa 0.6 G.6
Paramphicondrius sp. 0.4 0.4
Paranursia abbrevisia 173 1.3
Paraprionospio pi 13 4.2 25.1 40.6
Phascelosoma sp. 10.7 10.7
Phyilodoce (A.} chinensis 1.7 7.8 9.5
Poecilochaetus serpens 6.6 5.6 322
Polydora sp. G
Potamilla sp. 7 7
Prionospio cirrifera 0.3 .9 0.5 0.8 L5 0.5 9.5 1.2 6.2
Prionospie queenslandica 3.4 22 56.6f 575 22 2.5 52 123.9] 2535
Processa _sp. 0
Protankyra sp. 0
Pseudopolydora sp. (]
Pseudopythina maipoensis 0
Raphidopus ciliatus 223 728 95.1
Ruditapes philippinarum 405.8 405.8
Schistomeringos sp. 0.8 0.8
Scoloplos sp. 0.3 1.7 7 9
Syllis sp. 0.7 1.1 18
Sigambra hanaokai 3.1 0.8 38 13 1.6 1.2 2 2.3 22 0.8 1.3 20.6
Siphopatella sp. 589 58.9,
Solen sp. 0
Sternaspis sculata 8.9 8.9
Stherolepis japonica 22.2 22.2.
Stylochus sp. 14 14
Temnopleurus sp. 45.1 515 54 102
Terebellides stroemii 0
Thalassema sabinum 604.9 6504.9]
Theora lata 3.1 31
Trigonothracia jinxingae 8.6 8.6
Typhlocarcinus villosa 170.3 28.3 432] 630.6
Virgularia gusiaviana 4.4 4.4
Total N 39991 1347 7915.6| 997.7| 9840.5) 53.4| 1777.2! 5944.8| 43.3| 52.7| 265|1412.9| 102.3| 203.8] 958.2| 31076




Appendix D2

ANOVA Analysis for Marine Benthic
Macro-Infauna



Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANOVA Analysis for Marine Benthic Macro-infauna

Date of Survey: 2 October 2003

Number of Species

Between-Subjects Factors

N
Area  HKS 5
NLH 5
THW 5

Dependent Variable:

Tests of Between-Sublects Effects

Number of Species

Type 1l Sum
Source of Squares df Mean Sguare F Sig.
Corrected Modsi 146.5332 2 73.267 5.601 012
Intercept 1179.267 1 1179.267 106.240 000
AREA 146.533 2 73.267 6.601 012
Error 133.200 12 11.100
Total 1459.000 15
Corrected Total 279.733 14

a. R Squared = .524 (Adjusted R Squared = .444)

Number of Specles

Student-Newman-Keuls*®

Subset
Area N 1 2
NLH 5 4.80
HKS 5 9.40
THW 5 12.40
Sig. - 1.000 180

Means for groups in homogeneous subssts are displayed.
Based on Type Ili Sum of Squares
The error term is Mean Square(Error) = 11.100.

a. Uses Harmonic Mean Sampls Size = 5.000.

b. Alpha = .05.

Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANQVA Analysis for Marine Benthic Macro-infauna

Date of Survey: 2 October 2003

Abundance

Between-Subjects Factors

N
Area  HKS 5
NLH 5
THW 5

Tests of Between-Subjects Effects
Dependent Variable: Abundance

Type lit Sum ’
Source of Squares df Mean Square F Sig.
Corrected Model 1682.5332 2 841.267 3.635 .058
Intercept 8736.267 1 8736.267 37.749 .000
AREA 1682.533 2 841,267 3.635 .058
Error 2777.200 12 231.433
Total 13196.000 15
Corrected Total 4459.733 14

a. R Squared = .377 (Adjusted R Squared = .273)

Abundance

Student-Newman-Keuls®®

Subset
Area N 1
NLH 5 9.20
HKS 5 30.60
THW 5 32.80
Sig, .075

Means for groups in homogeneous subsets are displayed.
Based on Type lil Sum of Squares
The grror term Is Mean Square(Error) = 231.433.

a. Uses Harmonic Mean Sample Size = 5.000.

b. Alpha = .05.




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANOVA Analysis for Marine Benthic Macro-Infauna

Date of Survey: 2 October 2003

Biomass

Between-Subjects Factors

N
Area  HKS 5
NLH 5
THW 5

Tests of Between-Subjects Effects

Dependent Variable: Biomass (mg)

Type lIl Sum
Source of Squares df Mean Square F Sig.
Corrected Model 5248667.161° 2 2624333.581 2.503 123
intercept 8817126.673 1 8817126.673 8,409 013
AREA 5248667.161 2 2624333.581 2.503 123
Error 12582998.656 12 | 1048583.221
Total 26648792.490 15
Corrected Total 17831665.817 14

a. R Squared = .294 (Adjusted R Squared = .177)

Blomass (mg)

Student-Newman-Keuls™®

Subset
Arga N 1
NLH 5 45.08000
THW 5 | 760.98000
HKS 5 | 1494.0000
Sig. 105

Means for groups in homogensous subssts are displayed.
Based on Type Il Sum of Squares
The error term Is Mean Square(Error) = 1048583.221.

a. Uses Harmonic Mean Sample Size = 5.000.
b. Alpha = .05.

Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANOVA Analysis for Marine Benthic Macro-Infauna

Date of Survey: 2 October 2003

Diversity Index
Between-Subjects Factors

N
Area  HKS 5
NLH 5
THW 5

Tests of Between-Subjects Effects
Dependent Variable: Diversity

Type Wl Sum
Source of Squares df Mean Square F Sig.
Corrected Model .3432 2 RYA 7.295 008
Intercept 8.886 1 8.886 378.223 .000
AREA .343 2 ANal 7.295 .008
Error .282 12 2.349E-02
Total 9.510 15
Corrected Total 825 14

a. R Squared = ,549 (Adjusted R Squared = .473)

Diversity
Student-Newman-Keuls™?
Subset

Area N 1 2
NLH 5 57838

HKS 5 78264 .78264
THW 5 94798
Sig. 057 114

Means for groups in homogeneous subsets are displayed.
Based on Type Hi Sum of Squares
The error torm is Mean Squarse(Error) = 2,349E-02.

a. Uses Harmonic Mean Sample Size = 5.000.

b. Alpha = .05.




Hong Kong - Zhuhai - Macro Bridge

Hong Kong Section and North Lantau Highway Conriection

Ecological Baseline Survey
ANOVA Analysis for Marine Benthic Macro-Infauna

Date of Survey: 7 January 2004

Univariate Analysis of Variance

Between-Sublects Factors

N
Area  HKS 5
NLHC 5
THW 5

Tests of Between-Subjects Effects

Dependent Variable: Number of Species

Type Il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 70.933° 2 35.467 .668 531
Intercept 2112.267 1 2112.267 39.804 000
AREA 70.933 2 35.467 .668 531
Error 636.80C 12 53.067
Total 2820.000 18
Corracted Total 707.733 14

a. R Squared = .100 {Adjusted R Squared = -.050)

Post Hoc Tests

Area

Homogeneous Subsets
Number of Specles

Student-Newman-Keuls®®

Subset
Area N 1
HKS 5 9.60
THW 5 11.20
NLHC 5 14.80
Sig. 516

Means for groups in homogsneous subsets are displayed.
Based on Type Il Sum of Squares
The error term Is Mean Square(Error) = 53.067.

a. Uses Harmonic Mean Sample Size = 5.000.
b. Alpha = .05.

Hong Kong - Zhuhai - Macro Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANOVA Anglysis for Marine Benthic Macro-infauna

Date of Survey: 7 January 2004

Unlvariate Analysis of Variance
Between-Subjects Factors

N
Area  HKS 5
NLHC 5
THW 5

Tests of Between-Subjects Effects
Dependent Variabls: Abundance

Type Ill Sum
Source of Sguares df Mean Square F Sig.
Correcled Model 1825.600° 2 912.800 .930 421
Intercept 14045.400 1 14045.400 14.310 .003
AREA 1825.600 2 912.800 930 421
Error 11778.000 12 981.500
Total 27549.000 15
Corrected Total 13603.600 14

a. R Squared = .124 (Adjusted R Squarsd = -.010)

Post Hoc Tests

Area

Homogeneous Subsets
Abundance

Student-Newman-Keuls™?

Subset
Area N 1
HKS 5 22.60
THW 5 23.00
NLHC 5 46.20
Sig. 480

Means for groups in homogeneous subsets are displayed.
Based on Type lil Sum of Squares
The error term is Mean Square{Error} = 981.500.

a. Uses Harmonic Mean Sample Size = 5.000.
b. Alpha = .08.




Hong Kong - Zhuhai - Macro Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANOVA Analysis for Marine Benthic Macro-Infauna

Date of Survey: 7 January 2004

Univariate Analysis of Variance
Between-Subjects Factors

N
Area  HKS 5
NLHC 5
THW 5

Tests of Between-Subjects Effects

Dependent Variable: Biomass (g)

Type lli Sum
Source of Squares df Mean Square F Sig.
Corrected Model 33.529° 2 16.765 1.897 192
Intercept 64.380 1 64.380 7.287 019
AREA 33.529 2 16.765 1.897 192
Error 106.026 12 8.836
Total 203.936 15
Corrected Total 139.595 14

a. R Squared = .240 (Adjusted R Squared = .114)

Past Hoc Tests

Area

Homogeneous Subsets
Blomass (g)

Student-Newman-Keuis®®

Subset
Area N 1
THW 5 540740
NLHC 5 1.574280
HKS 5 4.100140
Sig. 183

Means for groups in homogenseous subsets are displayed.
Based on Type ili Sum of Squares
The error term is Mean Square(Error) = 8.836.

a. Uses Harmonic Mean Sample Size = 5.000.
b. Alpha = .05.

Hong Kong - Zhuhal - Macro Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

ANOVA Analysis for Marine Benthic Macro-Infauna

Date of Survey: 7 January 2004

Univariate Analysis of Variance
Between-Subjects Factors

N
Area  HKS 5
NLHC [
THW 5

Tests of Between-Subjects Effects

Dependent Variable: Diversity

Type il Sum
Source of Squares df Mean Square F Sig.
Corrected Model 6.443E-02° 2 3.222E-02 763 .488
intercept 11.680 1 11.690 276.889 .000
AREA 6.443E-02 2 3.222E-02 763 .488
Error 507 12 4.222E-02
Total 12.261 15
Corrected Total 571 14

a. R Squared = .113 (Adjusted R Squared = -.035)

Post Hoc Tests

Area

Homogeneous Subsets
Diversity

Student-Newman-Keuls™®

Subset
Area N 1
HKS 5 .815060
NLHC 5 .B61900
THW 5 971460
Sig. 474

Means for groups in homogeneous subsets are displayed.
Based on Type il Sum of Squares
The error tarm is Mean Square(Error) = 4.222E-02.

a. Uses Harmonic Mean Sample Size = 5.000.
b. Aipha = .05. :

T




Appendix E

List of Intertidal (hard and soft shores)
Species



Hong Kong - Zhuhui - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 18 September 2003

Project: [Hong Kong - Zhuhai - Macao Bridge: Ecological B line Study - 2
D e RS 03, Transect _ |TSTI TST2
Weather: Sunny Level:]l mCD Level;{1.3 mCD Level (mCD) 1 1.3
Site: San Tau Transect: TST1 Transect: TST2 Substrate Pebbie Pebble
Common Name Species Q1121 Q3] Q41Q5] Q6 Q71081 Q9 |Qlol Q1| Q2|03 Q4] Q51 Q61 Q71 Q81 Q%1010 ]|Average Density (individuals per m’)
Crab Charybdis japonica ! 0 0.4
Small Shore Crab Hemigrapsus sanguineus 1 2 i 3 3 1 1 2.8 2
Small Shore Crab Sphaerozius nitidus ! ! 0.8 0
Hermit Crab i 0.4 0
Acorn Barnacle Balanus sp. 14 3 3 5 4 6 1 0 14.4
Sea Anemone 2 0.8 0
Limpet Cellana sp. ! i 0.8 0
Mud Snail Cerithidea rhizophorarum 271 30 20 12) 12 13 12y 19 2 1} 831 70| 81| 53] 63] 63] 52| 35 8 2 52 204.8
Freshwater Nerite Clithon ¢f. faba 5 51 15 1L28] 18 22 4 0 39.2
Daostia viulacea i 0.4 0
Raugh Periwinkie Littoraria articulata 5] 23 0 11.2
Top Shell Monodonta labio 29 16] 20 3 20 421 17 4] 15 3 8§ 6, 18 17 59,2 20.8
Nerita polita 3 5 2 i 1 2 4.4 1.2
Smooth Limpet Notoacmoea schrenkii 1 1 0.8 0
Total Density (individuals per m") 1224 294
Number of Species 10 8
Method:| 10m line transect and 0.25m’ quadrat,I
I
Nete:|No horseshoe crabs or trails observed.
General Description: |Gentie exposed shore with sand, pebble and oyster shetl.
Other Observation: |Fishermen deploying gill nets; local villager collecting clams (Tapes philippinarum ) on shoreline,
Abandoned gill nets in the stream ch |
Reef Egret and Litle Egret (~3) foraging on the shore.




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 25 September 2003

Project: Hong Kong - Zhuhai - Macao Bridge: Ecological Baseline Stud iin
D 5e5e Transect 1 2 3
Weather: Sunny Level:| 1.5|mCD Level:] 1|/mCD Level:| 0.5{mCD Level (mCD) 1.5 1 0.5
Site: San Shek Wan Transect:| 1 Transect:] 2 Transect:} 3 Substrate Mudflat} Mudflat! Mudflat
Common Name Species Q1]02/0Q3/Q4{0Q5/Q6/CQ7{Q810Q910101Q1]02/Q31Q41Q5]Q6]1Q71Q81Q91Q10/Q1 | Q2] Q3] Q4] Q5] Q6| Q7| Q8| Q9 [Q10|Average Density (individuals per m")
Small Shore Crab Hemigrapsus sanguineus 2 1 4 4] 2 1 2 4 0 1.2 6.8
Hermit Crab 5 2 1 2 8 2 2 1.2 48
Sea Slater Ligia exotica ) 4 0 0.4 1.6
Nerita polita 91 26| 1| 4 6| 60f 6] 8] 9| 16] 52| 8] 5| 7| 44| 84| 28| 36| 12| 40| 67| 14| 26| 32 16 70.8 153.2
Nadilittorina vidua 6 124 52|112] 88| 4f 28] 1{ 30| 8 19] 24 i 166 324 0
Echinolittorina trochoides 8| 52| 24| 12| 20 ] 46.4 0 0
Common Whelk Thais clavigera 8 3 10| 3 1] 12| 24 4] 2 4 S 24 0 10 30
Total Density (individuals per m) 230.4 116 1964
Number of Species 4 6 s
Method: | 10m line transect and 0.25m’ quadrat.
Note: |No horseshoe crabs.
General Description: | Gentle exposed shore with rocks and ;,)ebble.
).
Other Observation: |A demersal trawler operating in the bay caused sediment resuspension.

,,
%
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Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 25 September 2003

Project: Hong Kong - Zhuhai - Macao Bridge: Ecological Baseline Stud \MpArvL. e Sgrrtann
; Transect 1 2 3
Weather: Sunny Level:| 0.4]mCD Level:] 1imCD Level:| 1.5|mCD Level (mCD) 04 ) 1.5
Site: Sha Lo Wan Transect;| 1 Transect:; 2 Transect:] 3 Substrate’ Rocky| Rockyl —Rocky

Ci Name Species Q1102103/04/Q5/06/Q71Q8[Q91Q10{Q11Q2/Q3]04]Q510610Q7) Q8] Q9 Q10] Q1{Q2{Q3{ Q405! 06| Q7] 08| Q9|Q10{Average Density (individuals per m’)
Small Shore Crab Hemigrapsus sanguineus 2] 2 8 2] 2 6 1 8.8 0.4 0
Hermit Crab 3 1.2 0 0
Sea Anemone 1 1] 3 2 2 0.8 0
Black Mussel Septifer virgatus 1 1 0.4 04 0
Limpet Cellana sp. 1 i 12 8 8.8 0 0
Nerita polita 4 1 1 22| 13] 4 201 11 8 2.4 31.2 0
Nodilittorina vidua 1] 15| 8] 16f 24i112; 52} 1| 17 20{ 12| 8| 56/104]220{184]100| 84| 40 0 94.4 331.2
Echinolittorina trochoides 641 401 681128 28{1321180] 44| 64{ 48 0 0 318.4
Common Whelk Thais clavigera 71 71 131 201 36] 12 141 4 8 4 45.2 4.8 0
Total Density (individuals per m®) 68.8 132 649.6
Number of Species 7 6 2

Method: | 10m line transect and 0.25m” quadrat.
Note: |No horseshoe crabs.
General Description: |Exposed steep rocky shore.
Other Chservation: {Garbage deposit along the shore,




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey
Intertidal

Datc of survey: 26 September 2003

ical Baseline Stud Summary:

Transect ! 2 3
Level: 2|mCD Leve! 11mCD Level:| 0.5|mCD Level (mCD) 2 1 0.5
Site: Tai Ho Wan Transect:| 1 Transect:} 2 Transect:} 3 Substrate Rocky  Pebble  Pebble

Common Name Species Q1]Q21Q3[Q4]|Q5/Q6/Q71Q8]Q91Q10:Q1 1 Q21Q3:Q4 Q5/Q6/07/0Q8]Q91Q10/Q1]Q2/Q31Q4Q51Q61 Q7] Q8] Q9 QI0|Average Density (individuals per m’)
Small Shore Crab Hemigrapsus sanguineus IR IR 3 3 3 7 0 5.6 5.2
Acorn Bamacle Balanus sp. 1 4l 7116 71 2| 3110 1 12| 5123 1 1 4 1 s 0.4 20 256
Hammer Oyster Isognomon isognomeon 1 0 0 0.4
Rock Oyster Saccostrea cucullata 1 0 04 0
Striarca symmeirica 21 2] 6 1 2 1 | 4| 3 4 0 4.4 0
Terebralia sulcata 1 2 1 0 1.6 0
Batillaria zonalis s| 30 1] 1 4 4 1 0 7.6 0
Cerithidea microptera 12 50 20 6/ 2] 3] 3] 2 3 160 10 2] 10] 2] 1] 2 209 0 15.2 N6
Littorinid Littoraria articulata i 0.4 0 0
Common Top Shell Monodonsa labio | 1] 9f 3] 2| 5§ 2 3 0.4 10 0
Nerita polita 16 1] 37 1] 2] 2 1 3] 2| 71 1| 8 t6] 16 2 0 104] 304
Common Whelk Thais clavigera 1 1 0 0 0.8
Total Density (individuals per m*) 1.2 75.2 90
Number of Species 3 9 1

B Method: |10m line transect and 0.25m" quadrat,
Note: | No horseshoe crabs. B
General Description: |Sheltered rocky shore with steep slope.
Other Cbservation:| 1. A black-capped kingfisher (Halcyon pileaa) seen in the bay.

2. High Water Mark coverved with fine secliimer!us. i

Half-day Additional Survey
Date of Survey: 2 October 2003

Site: San Shek Wan, Sha Lo Wan, Hau Hok Wan, San Tau

No special fauna found.
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Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 21 October 2003

Project: Hong Koug - Zhuhai - Macso Bridge: Ecological Baseline Study m@‘:ﬁw S i
Ao S ek | Transect THWI| THW2| THW3
Weather: Sunny Levek| 1.5/mCD Level:] 1lmCD Level:] 0.5\mCD Level (mCD) 1.5 1 0.5
Site: Tai Ho Wan Transect: |[THW1 (Mudflat) Transect; |[THW2 (Mudflat) Transect: |THW3 (Mudflat) Substrate Mudflat] Mudflat; Mudflat

Common Name Species 01102]03]Q41Q5106/Q71Q8]Q9[Qi0jQ11Q210Q31Q41Q51Q61 Q71081 Q91QICIQ11Q21Q310Q41Q51Q61Q7 Q8 | Q9 |Q10]Average Density (individuals per m’)
Crab Helice tientsinensis o2 3] 20 1 1ol t 2l 41 1 4 2 0
Acorn Bamacle Bulanus sp. 6] 9 6 § 12] 41 17 4 4 10.4 16.4 0
Rock Oyster Saccostrea cucullata 7 0 2.8 0
Terebralia sulcata 1 i 1 1.2 Q Y
Sand Snail Batillaria zonalis 1 1l 2 1 o4 1 21 2 1 21 6 41 1 1 1 2 43 1 1] 2 2 2.4 9.2 5.6
Mud Snail Cerithidea diadjariensis 281 681 76| 96| 88| 44, 64| 84| 0] 88] 520 56| 64] 64] 36| 20 32| 24| 84| 56| 56| 84) 64 116] 80| i16] 116 156| 208! 88 286.4 195.2 433.6
Mud Snail Cerithidea rhizophorarum 2 1 4 0 2.8 0
Fresh Water Nerites Clithon sp. i 2 ! 2 3 7 3 2 4 0 0.4 9.6
Scavenging Snail Nassarius sp. ! 0 0 0.4
Total Density (individuals per w’) 3044 2288] 4492
Number of Species 5 7 4
Method: |10m line transect and 0.25m” quadrat.
Note: |No horseshoe crab observed although a villager indicated juvenile were occasionally caught in gill nets.
General Description: |[Gentle sheltered mudflat with mangrove.




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidai

Date of survey: 21 October 2003

Hong XKeng - Zhuhai - Mucao Bridge: Ecological Baseline Study
reNegees

| Transect TCH  TC2|  TC3
Sunny Level:| 0.7ImCD Level: 11mCD Level:! 1.3ImCD Leve! (mCD) 0.7 | 1.2
Site: Tung Chung Wan Transect: |TCI (Sandflat) Transect: |TC2 (Sandflat) Transect: TC3 (Sandflat) Substrate Sandflat} Sandflat]  Sundflat

Common Name Species Q11 Q23| Q4] 05[Q61Q710Q8Qv{QI0olQl]Q2/0Q31Q4|Qs5106]Q710Q8;Q9[QI0IQI1Q27Q3]|Q4]Q5]Q6]Q7] Q81 Q91Q10|Average Density (individuals per m’)
Small Shore Crab Hemigrapsus sanguineus 1 0 0 0.4
Acom Bamacle Balanus sp. 17 0 6.8 0
Ark Shell Barbatia virescens 3 0 1.2 0
Terebralia sulcata 2] 1 0 1.2 0
Sand Snail Bavillaria zonalis 20 31 2] 31 2 2| 1 6 0 0
Mud Snail Cerithidea diadjariensis 3 7 4 5{ 91 23| 6f 8] 27 12 i 4 35) 251 421 2] 9 1 O ] 3] 0 5| 6 4 i 70 10 113 41.6 504} 20
Sand Snail Cerithidea sp. ] 0 0.4] 0
Total Density (individuals per m”) 47.6 60.0] 204
Number of Species 2 s! 2
Method: | 10m line transect and 0.25m’ quadrat. T B T "_

Note: |No horseshoe crab observed.
General Description: |Gentle sheltered bay with extensive sandflat, Mangrove at higher level.
Other Observation: |Local Villager collecting clams on shoreline.
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Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey

Intertidal

Date of survey: 22 October 2003

Project: Hong Kong - Zhuhai - Macao Bridge: Ecological Baseline Stud ;
b =0¢ Transect SW1 SW2 SW3
Weather: Sunny Level:] 1.2|mCD Level:| 0.9imCD Level:| 0.6/mCD Level (mCD) 1.2 0.9 0.6
Site: Sham Wat ‘Cransect:| SW1 (Pebble) Transect: SW2 (Pebble) Transect:|SW3 (mudflat Substrate Pebble|  Pebble] Mudflat
Common Name Species Q110210Q310410Q5/06/Q71081Q91Q101011Q2{Q31Q41Q51Q61Q7|Q8 Q9]Q101 Q1] Q21 Q31 Q41 Q5! Q6! Q7] Q8| Q9 |Q10|Average Density (individuals per m
Small Shore Crab Hemigrapsus sanguineus 2] 6 3] 8 4] 4 2 5 2] 2 10.8 4.4 0
Hermit Crab 1 1 1 0.4 0.8 0
Acorn Barmnacle Balanus sp. 6 3 1 1 2 2 4.4 1.6 0
Ark Shell Barbatia virescens 2l 3 2 2] 3 2 0 5.6 0
Rock Oyster Saccostrea cucullata 4] 8 S| 6] 14] 121 18] 16| 4] 10] 12| 16} 24| 34 13.2 64 0
Bivalve Strigrca symmetrica 1] 5 4 3 0 5.2 0
Mud Snail Cerithidea diadjariensis 8| 1] 32| 20| 30| 38| 42| 30| 24| 14 0 0 95.6
Sand Snail Cerithidea_sp. ! 0.4 0 0
Fresh Water Nerite Clithon_sp. 4] 1] 1} i} 16| 4 7 8] 3 I 16.8 2.4 0
Nerite Dostia vivlacea 1 0.4 0 0
Littorina Littoraria articulata 204/160/103] 44! 9| 6] 1} 80[100] 2 283.6 0 0
Scavenging Snail Nassarius festivus 1 1 0 0.8 0
Nerite Nerita costata 2 1 0 1.2 0
Nerite Nerita polita 161 24) 21 71 4 3l 1t 7] 3] 1] 6] 11 12] 8] 10| 22| 6/ 4] 6 3 26.8 344 1.2
Common Whelk Thais clavigera 2 1 0 1.2 0
Total Density (individuals per m’) 356.8 121.6 96.8
Number of Species 9 11 2
Method: | 10m line transect and 0.25m’ quadrat. :
Note: |Freshwater ecologist report observing some juvenile horsTshoc[crabls on the m[udﬂzit.
General Description: |Sheltered gentle shore with mangrove, Rock/ pebble at the higher level and mudflat at the lower level.




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 18 November 2003

|Hong Kong - Zhubai - Macao Bridge: Ecological Baseline Study y

Transect KL1 KL1
Cloudy Leveg 0.8imCD Leve 1.2imCD Level (mCD) 0.8 1.2

Site: Kau Liu Transect:]  1](Rocky/pebble) Transect:|  2|(Rocky) Substrate Rocky Rock
Common Name Species Q110Q2]Q3/Q4[Q5|061Q7]Q8;Q9|Q10{Q11Q2 Q31041 Q5]| Q61 Q7] Q81 Q9|Q10jAverage Density (individuals per m’
Small Shore Crab Hemigrapsus sanguineus 1 1 1) 4 1 3.2 0
Hermit Crab I 0.4 0
Rock Oyster Saccostrea cucullata 96| 76| 201 52| 40| 14| 36| 16| 13 1452 0
Littorinid Snail Littoraria articulata 71 6| 9| 16| 14| 14 6] 6| 36| 2 0 46.4
Common Topshell Monodonta labio 8l 6] 12| 44{ 21 1 2 8] 6 12 7 35.6 7.6
Nerite Nerita poliia 271 52| 12| 20{ 20| 191 6] 3| 2| 6 66.8 0
Periwinkle Echinolittorina trochoides 1 0 0.4
Total Density (individuals per m’) 251.2 54.4
Number of Species 5 3

Method: | 10m line transect and 0.25m° quadrat.
Note: |No horseshoe crab observed.
General Description: |Exposed rocky shore with sand at the bottom.
8

g




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 18 November 2003

Project: Hong Xong - Zhuhal - Macae Bridge: Ecological Baseline Study in 2t
date s A . ¢ : Transect THI TH2
Weather: Cloudy Level:l  0.9imCD . Level:| 1.1lmCD Level (mCD) 0.9 11
Site: Tai Ho Wan Transect: 1 [(mud/sand) Transect: 2|(mud/sand) Substrate Mudy Mudy
Common Name Species Q1 1 Q2] 03, 04] 05 061 Q71 Q8| Q Qo] Qr|Q2!03]Q4los| Q6] Q7| Q8| Q9 | Q0 |Average Density (individuals per m}
Acorn Bamacle Balanus sp. 4 8 18 4 9] 22 8 5 26 5.2
Bivalve Terebralia sulcata 2 2 2 1 1 2 2.4 1.6
Sand Snail Batillaria zonalis 1 3 1 0.4 1.6
Mud Snail Cerithidea diadjariensis 16 8l 32 12 7 5 4 8 7 7 4 4 4 8 3 4 12 9 5 10 42.4 252
Mud Snail Cerithidea rhizophorarum 1 1 3 2 ! 2 2.8 1.2
Sand Snail Cerithidea sp. 2 1 . 1.2 0
Nerite Dostia violacea : 1 0 0.4
Nerite Nerita polita i 0.4 0
Total Density (individuals per m) 75.6 35.2

Number of Species 7 6

Method: |10m line transect and 0.25m’ quadrat.
Note: |No horseshoe crab observed.
General Description: |Gentle sheltered mudflat with mangrove.




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 19 November 2003

fine Study Summar G
Transect SLWi SLW2| SLW3
Weather: Suany Level 0.6)mCD Level: 1mCD Level: 1.4{mCD Level (mCD) 0.6 1.0 1.4
Site: Sha Lo Wan Transect: 1i(rock) Transect: 2](rocky) Transect: 3l (rocky) Substrate Rocky!  Rocky| Rock:
Common Name Species Qt Q2 | Q3 Q4 | Q5 Q6 | Q7 Q8 | @ Q10] Q1 Q2 | Q3 Q4 Q5 Q6 | Q7 Q8 | @ | Ql0) Qf Q2] Q3! Q4 1 Q5 Q6 | Q7 Q8 Q9 | Q10 [Average Density (individuals per m)

Small Shore Crab Hemigrapsus sanguineus 6 2 2 2 1 2 4 2 0
Hermit Crub 1 i 1 1.2 0 0
Ark Shell Barbatig virescens 2 1 0.8 0.4 0
Clam Cardiia leana 1 0.4 0 0
Rock Qyster' Saccosirea cucullata 100%{ 25%] 100% 50% 80%| 90% 2B8F 17% 0%
Common Topshell Monodonia labio 4 1.6 0 9
Nerite Nerita polita H 13 ) 2 12 2 8 7 20 2 2 1 3 15 20 14 14 3 13 22 31.6] 496 0
Periwinkle Nodilitiorina radiata 116 88 36 28 20 32 56 1 0 0 150.8
Periwinklc Echinolitioring trochoides 2 4 16 20 8 4 24 40 24 0 0 56.8
Common Whelk Thais clavigera 1 i 1 11 & 8 3 2 i 1 1 2 15.2 1.6 0
Total Density (indlviduals per m") 54.8 53.6 2076
Number of Species 8 5 2

Method: |10m line trunsect und 0.25m* quuedrut. _

Note: |1, Rock oyster exp d us px gc of cover and ot included in the ubund and density calculation. o

2. No horseshoe crab observed.
Generul Description: | Exposed steep rocky shore.
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Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey
Intertidal

Date of survey: 19 November 2003

e,

iy

Project: Hong Kong - Zhuhal - Macao Bridge: Ecological Baseline Study e
Dites : Sw2
Weather: Sunny Level: mCD mCD 0.9
Site: Sham Wat ) 2 Pebble
Common Name Species Q5 | Q6 Q8 Q8 (individuals per m
Small Shore Crab Hemigrapsus sanguineus 6 8 7.2
Hermit Crab 1 0
Acorn Bamnacle Balanus sp. 0.8
Ark Shell Barbatia virescens 2 1 0.4
Rock Oyslc:rl Saccostrea cucullata 5% 10% 4%
Bivalve Terebralia sulcata I 2.4
Mud Snail Cerithidea diadjariensis 1 3.2
Fresh Water Nerites Clithon_sp. 38 100 16 36 188
Nerite Duostiua violacea 0.4
Littorinid Snail Littoraria articulata 47 38
Common Topshell Monodonta lebio i 0
Scavenging snail Nassarius festivus 0
Nerite Nerita polita 6 4 2.8
Tota ty (individuals per m’) 43.2

10

Method:

10m fine transect and 0.25m° quadrat.

Note:

1. Rock oyster expressed as percents,

e of cover and not included in the abundance and density

2. No horseshoe crab observed.

General Description:

Sheltered gentle shore with mangrove. Rocky / Pebble on the higher level with mudflat on the lower level.




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecclogical Baseline Survey

Intertidal

Date of survey: 7 January 2004

Project: ) |Hong Kong - Zhuhal - Macao Bridge: Ecological Baseline Study &
i)w pYT 1 s »Jan-2 i Transect THI TH2 TH3
Weather: Sunny : Level:|  12imCD Level:| 1.4|mCD Level:| 1.3|/mCD Level (mCD) 1.2 1.6 1.8
Site: ‘Tai Ho Wan Transect: TH1 {(muddy) Transect: TH2 |(muddy) Transect: TH3 {(muddy) Substrate Muddy| Muddy] Muddy
Commuon Name Species Q11 Q2| Q3 o4l Q5! Q6] Q| Q8 Q9 |Qiol QL i Q| Q3| Q4] Q5 Q61 Q7 | Q8 Q9 {QIo[ Q| Q2! Q3 04| Qs| Q6] Q7| Q8 | Q9 | QL0 |Average Density (individuals per m?)
Small Shore Crab Hemigrap gui 1 i 1 ) 0.4 038 0
Acorn Bamacle Balanus sp. 30 38 17 15 1 i 2 2 12 28 2.4
Sand Snail ) Bayillaria zonalis 3 i 3 2 3 i 3 4 2 2 ! 1 2 1 1 36 12 2
Mud Snail Cerithidea diadjariensis 112l s6| se| io4] 88| 44| 120, 60| 80l 68] 112| 88 8Ol 1201 76/ 76 72| 56 40| 80l 52| 84l 961 116] 84| 76| 152 156| 136] 124 3152 320 4304
Fresh Water Nerite Clithon sp. 16 8 8 8 9 5 6 11 1 7 1 1 1 1 31.6 0.8 08
Total Density (individuals per mb 3628 35681 4356
Number of Species 5 5 4
Method: | 10m line transect and 0.25m’ quadrat.
Note: [No h hoe crub observed. . .
Generul Description: |Gentle sheltered mudflat with mangrove,
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Hong Kong - Zhuhai - Macuo Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Buseline Survey

Intertidal

Date of survey: 15 January 2004

Projec Hong Kong - Zhuhai - Macao Bridge: Ecological Bassline Study ! LR
Dass A EISn 004 A e Trunsect HHWI  HHW2|  HIIW3
Weather: Sunny, Windy Level:|  0.7jmCD Level:]  0.9/mCD Level:| 1.1imCD Level (mCD) 0.7 0.9 1.4
Site: Hau Hok Wan Transect:  HHW| {(muddy) Transect:  HHW2|(sandy Transsct:  HHW3i(rocky Substrute muddy sandy rocky

Common Name Species Q1] 02|03 |giloslosiorios| Qioiol gLiqr|Q|Qsi| Q5| Q6 Q7 081 Q) QI01Ql|Q21031Q41Q51Q6]1 Q7 Q8 | Q9 | Q10 |Average Density (individuals per m’)
Small Shore Crab Hemigrapsus sanguineus i 0 0 04
Hermit Crab ! ! 2 0.4 04 08
Acom Bamacle Balanus sp. ! 9 4 6 2 0.4 1.6 038
Sea Anemone ! 04 0 0
Ark Shell Barbatia virescens i 0.4 0 0
Rock Oys!cr' Saccosirea cucullata 2% 5%| 50% 10% 1% 10%! 5% 10%| S%| 5% S%| 15%| 10%| 5% 20% 7% 0% 9%
Mud Shail Cerithidea rhizophorarum 3 i 1 3 9 3 1.2 0 6 8]
Fresh Water Nerite Clithon sp. 13 2 7 4 2 6 1 s| 321 44] 84| 128) 68| 100{ 48 60| 21 9 1 2 4 3| 26 4 ] 16 237.6 19.2]
Common Topshel Monod labio 1 1 1 2 0 0 2
Nerite Nerita polita 3 10 5 4 3 3 2 1 2 2 4 1.2 0 O
Total Density (individuals per m?) 20.0 245.6 444
Number of Species 7 4 7
Method:| 10m line transect and 0.25m’ quadrat. i

Note: | 1. Rock oyster expressed as perceniage of cover and not ircluded in the sbund and density caleul
2. Noh hoe crub observed. o
Generul Description: |Sheltered sundy shore.




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 15 January 2004

Project: Hong Kong - Zhuhal - Macao Bridge: Ecol | Baseline Study

2515210152004 Transect KL1 KL2 KL3
Weather: Sunny, Windy Level: 1lmCD Level: 1.2/mCD Level: 1.4|mCD Level (mCD) 1 1.2 14
Site: Kau Liu Transect: KL1 |(sanddy Transect: KL2|(sandy’ Transect: KL3{(rocky. Substrate sandy sarkly rocky

Common Name Species Q11 Q2193 oslQsiqQel Qri Q3! Q9Qlo Q| Q1 Q| Qalos|Qs| Q1 sl QiQio;Ql) Q2 Q3| Q4! Q5] 06l Q71 Q8 | Q9 | Q10 |Average Density (individuals per m
Acom Bamacle Balanus sp. 2 8 i 132 04 0
Sea Ancmone 2 0.8 0 0
Rock Oyster' Saccostrea cucullata 2% 5%| 2% $S%| 1% 1% 5% 5% 1% 1% K3
Sund Snail Batillaria zonalis ! 0.4 0 0
Mud Snail Cerithidea rhizophorarum 1 1 2] 15| 131 46 4 46 4 14 3 i 5 2 31.2 316 0
Fresh Water Nerite Clithon sp. i 3] 25 § 0 12 0
Nerite Dostia violacea 1 04 0 0
Littorinid Snail Lintoraria articulata 3 i 3 3 4 2 1R 7 2 1 0 4.8 14
Common Topshel Monodonta iabio 3 6 2 0 1.2 32
Nerite Nerita albicilla 1 4 6 3 0 Q 5.6
Nerite Nerita polita 4 2 6 1 3 2 1 1.6 6.8 0
Total Density (individuals per mh 47.6 56.8 128
Number of Species 7 7 4

Method: | 10m line transect and 0.25m’ quadsat,
Note; |1. Rock oyster exp d as p e of cover and not included in the sbundance and density calcul
2. Noh hos crab observed.
Generul Description: | Exposed rocky shore with sand at the botiom,




Hong Kong - Zhuhai - Macuo Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 16 Junuary 2004

Project: Hong Kong - Zhuhai - Macao Bridge: Ecological line Study Summa Bl : W
Dates 6 Japs Transect SSWI|  Sswai  SSwa3
Weather: Qvercast with shower Level: 1imCD Level: 1.2imCD Level: 1.4/mCD Level (mCD) i 1.2 14
Site: San Shek Wan Transect: SSW1|(pebble) Transect: SSW2|(pebble) Transect: SSW3{(pebble) Substrate pebble pebble pebble

Common Name Species o1 | 021 93| Qs] Q51 Q6 Qi Q8| Qo QoiQrlQr|Q| Q4051 Q6 Q71 Q81 Q) QIO Q21031 Q405 1Q6 Q7] Q8]) Q9 Q10 [Average Density (individuals per m")
Small Shore Crab Hemigrapsus sangui: i 3 i 4 i 1 0 4,4} 0
Small Shore Crab Sphaerozius nitidus ! 0 0.4 0
Sea Slater Ligia exotica 3 i ) 0 0 2
Sea Anemone | 1 0.8 0 0
Ark Shell Barbatia virescens 2 0.8 0 ¢
Rock Oyster’ Saccostrea cucullala 30% 10%; 20%| 25% 30%| 5% 20% 14% 0% 0%
Littorinid Snail Littoraria articulata 1 it i1 1 15} 351 24 3 12 0 0 _s64
Conunon Topshel Monodonig labio i i . ! 0.8 0.4 0
Nerite Nerita polita 12 9 3 19 13 i2 13 2] 23 18 3 3 8 10! 7 T2 12 14 | 49.6 364 0.4
Periwinkle Nodiliitorina radiata AN k] 6 0 0 10.4]
Common Whelk Thais clavigera 4 4 2 ! 3 5.6 0 0
[Total Density (individuals per m?) 516 41.6 092
Number of Species 6 ) 4

Method:{10m line transect and 0.25m’ quadrat,

Note: |1. Rock ayster expressed as pevcentage of cover und not included in the d and density calculation, !
2.Noh hoc crab observed. )
General Description: [Gentle exposed shore with rocks and pebble. -




Hong Kong - Zhuhai - Macao Bridge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Intertidal

Date of survey: 16 January 2004

uhal - Macao Bsidge: Ecological fine Study
Overcast with shower Level:! 0.8{mCD Level: 1imCD Level:y  1.2imCD Level (mCD)
Site: Sha Lo Wan Transect: SLW1|(pebble) Transect: SLW2|(pebble) Transecl: SLW3i(pebble) Substrute pebble]  pebble]  pebble
Common Name Species Q1 | Q2 l o3l qslQs] o6 Q| Q8 | Q9 1Qlo]Ql Q2] @31 Q4| Q| Q] qQriQs|Q Qo) Q) QlQllod Qs | Q6 | Q71 Q8 | Q9 | Q10 [Average Density (individuals per mh)
Hemit Crab 1 i ! 1.2 0 0
Sea Slater Ligia exotica t . 0 0.4 0
Sea Anemone 3 2 2 2 i 1 2 3.6 1.6 0
Rock Oyster’ Saccostrea cucullola 10%] 5%| 20%| 10%] S%| 2%| 2%| 10%| 2%| 2% 0% T% 0%
Bivalve Striarca symmetrica 1 0.4 0 0
Littorinid Snail Litioraria articulata 37) 76/ 400 96] 48] e4i 72| S6| 32| 27 0 0 219.2
Nerite Nerita polite 1 4 7 7 6 3 10 8 2 3 2 7 6 8 4 9 3 4 1 8 4 2 22 138
Common Whelk Thais clavigera i 1 1 2 i i 3 i 2.4 2 [
Total Density (individuals per mh) 9.6 26 233
Number of Species ] 5 2
Method: | 10m line transect and 0.25m" quadrat,
Note: |1. Rock oyster expressed us percentage of cover und not includ d in the sbund und density calculati T
2. No horseshae crab observed. .
General Description: |Sheltered sandy / pebble share. ' o
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HZM BRIDGE CORAL SURVEY

EXECUTIVE SUMMARY

Twentry-seven spot dives were conducted within the areas of potential landfall of the
Hong Kong - Zhuhai — Macua Bridge and North Lantau Highway Connecton.

Visibility was extremely low and this made the dive surveys inefficient with relatively
small distances covered on each dive. Should further quantitative surveys be required
methodologies should be revised to take account of the adverse conditions.

For this report the area was split into four sub-areas based on geographical and
zoological distinctions:

o Sham Wat / San Shek Wan

o West Chek Lap Kok Channel
o KEast Chek Lap Kok Channel
o

East Tung Chung

No cotals were observed in the east or west Chek Lap Kok Channel. An ahermatypic
cup coral, i.e., Balanophyllia, and a gorgonian soft coral, i.e., Echinomuricea, were observed,
however, on hard substrate to the east and west of Chek Lap Kok. Abundance was,
however, low (cover <5%) and in pardcular Echinomuricea suffered high levels of partial
mortality.

The results of the spot dives suggested it was unnecessary to carry out further in-depth
surveys.
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HZM BRIDGE CORAL SURVEY
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HZM BRIDGE CORAL SURVEY

MATERIALS AND METHODS

The survey technique used was a tiered methodology employed to assess sub-littoral benthic
communities, in particular, hard and soft corals within the identified potential impact zones. It
consists of a suite of three standardized 'nested’ survey methods: spot-check dives, Rapid
Ecological Assessment (REA) and video transects. In an effort to increase survey efficiency the
spot-check dives are used to identify sites where more detailed quantitative surveys, 1.e., REA and
video assessments, are appropriate. Following the spot dives it was, however, unnecessary to
carry out further surveys and, furthermore, due to extremely low visibility in the study area the
reliability of such methods would have been questionable.

SPOT-CHECK RECONNAISSANCE DIVES

A SCUBA diver assessed the substrate and other marine benthos for the presence of coral
communities. These ‘spot-check’ dives were distabuted in and around each survey area at 2
density that was sufficient to locate any major coral areas and to reliably assess the type of
benthos existing in each survey area. The starting location and direction were chosen to ensure
most of the area within the specified depth zone (to the end of the hard substrate) was examined.
For each dive the following information was recorded:

¢ location (GPS);

o depth range;

e visibility;

e estimate of % hard coral and soft coral cover;
¢ substrate type;

o distance surveyed;

o  coral species and other invertebrates present.
® health of any corals located.

In this way, areas with significant quantities of corals were located and suitable locations to carry
out further sutveys determined. In order to decide upon areas where REA and video surveys
were required, the estimate of hard and soft coral 1s classified into one of four levels; no coral
cover, less than 5% cover, between 5% and 10% cover and cver 10% cover.

Sample spot dive data sheets can be found in Appendix 3.

OCEANWAY CORPORATION LIMITED 2
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HZM BRIDGE CORAL SURVEY

RESULTS

A total of 27 spot dives were carried out in the Tung Chung and Chek Lap Kok areas (Figure 1
and Table A1.1: Appendix 1). The study area was broken down into four sub areas and these are
shown in Figures A — D. Spot dives were distributed amongst the areas in an attempt to find any
corals such that any area with little hard substrate received less attention.

A short description of each area is now given. Raw data maybe found in Appendix 2.

Sham Wat / San Shek Wan

Figures A & B show the locations of each spot dive conducted within the Sham Wat / San Shek
Wan area. Ten spot dives (SD 1-10) were conducted within this area. In total 9 taxa were
observed during the spot dives conducted within this area. Of these one hard coral and one soft
coral were observed. The most ubiquitous taxa were barnacies and the oysters. Of note, the
hard ahetmatypic coral Balanophyllia spp. and the soft coral Echinomuricea spp. were also found but
these were patchily distributed and overall percentage cover was <5%. Whilst Balanophylia was
found on a vartety of hard substrate the soft coral Echinomuricea was only found on the tops of
large boulders and suffered considerable partial mortality. The majority of the corals were found
in extremely shallow water, 1.e., 1.5m. .

West Chek Lap Kok Channel

Figure B gives the locatons of each spot dive within the west Chek Lap Kok area. Eight spot
dives (SD 11-18) were conducted within this area. In total 6 taxa were observed during the spot
dives conducted within this area. No hard coral or soft corals were however located. Ubiquitous
taxa were the green mussel Perma viridis, barnacles and oysters. The water on the north side of
Lantau was extremely shallow and quickly became mud and sand. The south side of Chek Lap
Kok was made up of a quarry rock artificial seawall and had very little sessile fauna.

East Chek Lap Kok Channel

Figure C gives the locations of each spot dive within the East Chek Lap Kok arez. Four spot
dives (SD 19-22) were conducted within this atea. In total 8 taxa were observed during the spot
dives conducted within this area. No hard coral or soft corals were however located. Ubiquitous
taxa were the green mussel Perna viridis, barnacles and oysters. The water on the north side of
Lantau in particular Tung Chung Wan was extremely shallow. The south side of Chek Kap Kok
was made up of a quarry rock artificial seawall was very little sessile fauna. Outside of the
channel SD22 was located on the east of Chek Lap Kok. Some natural rocky substrate was
present here and the hard ahermatypic coral Balanophyllia spp. and the soft coral Echinomuricea spp.
were found. Abundance was, however, low with percentage cover of <5%.

OCEANWAY CORPORATION LIMITED 3



HZM BRIDGE CORAL SURVEY

East Tung Chung

Figure D gives the locations of each spot dive within the Tung Chung and East Tung Chung
area. Five spot dives (SD 23 - 27) were conducted within this area. In total 7 taxa were observed
during the spot dives conducted within this area. OF these one soft coral was observed. The
most ubiquitous taxa were barnacles and the green mussel Perma viridis. The soft coral
Echinomuricea spp. were also found but were patchily distributed and overall percentage cover was
<5%. Extensive reclamation has occurred in this area and very little natural / original substrate
was found in the subtidal zone. Artificial quarry rock seawall was therefore the dominant
substrate. The majority of the corals were found in extremely shallow water, i.e., 1.5-2m.

OCEANWAY CORPORATION LIMITED
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HZM BRIDGE CORAL SURVEY

SUMMARY AND CONCLUSIONS

Twentry-seven spot dives were conducted on October 15*, 2003 in the surrounding areas of
Tung Chung, Chek Lap Kok, Sham Wat and San Shek Wan. These areas were assessed for coral
communities that may potentially be impacted by the Hong Kong Section of the Hong Kong —
Zhuhai — Macau Bridge and the North Lantau Highway Connection.

During these spot dives surveys underwater visibility was extremely low and this made the
surveys inefficient: only relatively small distances covered on each dive. Due to the limited
visibility, all ambient light was extinguished below 4 -5 m. Generally, the hard substrate ended at
around 3 m water depth and after this, the substrate was sand and mud. Should any further
surveys be required in these areas it is suggested that methodologies are revised to take account
of these adverse conditions.

The area was split into four sub areas based on geographical and zoological distinctions, L.e.,
Sham Wat / San Shek Wan, West Chek Lap Kok Channel, East Chek Lap Kok Channel and East
Tung Chung. No corals were found in the Chek Lap Kok Channel. An ahermatypic cup coral,
i.e., Balanophyllia, and a gorgonian soft coral, i.e., Echinomuricea, were observed, however, on hard
substrate to the east and west of Chek Lap Kok. Abundance was low (cover <5%) and
Echinomuricea in particular suffered high levels of partial mortality.

The results of the spot dives suggest that it is unnecessary to carry out further in-depth surveys.
Since corals are not abundant and patchily distributed, furthermore only two common species
were recorded.

OCEANWAY CORPORATION LIMITED 5



HZM BRIDGE CORAL SURVEY

Figure A
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Figure 1. A map showing the 4 areas within which the coral surveys were carried out.
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HZM BRIDGE CORAL SURVEY
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HZM BRIDGE CORAL SURVEY
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HZM BRIDGE CORAL SURVEY
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Figure C. A map showing the spot dive locations within the Chek Lap Kok east area.
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HZM BRIDGE CORAL SURVEY
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Figure D. A map showing the spot dive locations within the Tung Chung and Tung Chung East

area.
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HZM BRIDGE CORAL SURVEY

APPENDIX 1: GPS COORDINATES

Table AL.1. GPS coordinates of spot dives.

Spot dive GPS coordinate
Number N E

1 16.468 52.850
2 16.538 52.976
3 16.786 53.060
4 16.829 53.190
5 16.917 53.313
6 17.073 53.491
7 17.190 53.485
8 17.334 53.500
g 17.444 53.578
10 17.568 53.624
11 17.585 53.816
12 17.533 53.853
13 17.680 54.105
14 17.775 54145
15 17.653 54.277
16 17.568 54 533
17 17.794 54613
18 17.637 54.942
19 17.608 55.483
20 17.496 55.857
21 17.672 56.062
22 17.982 56.113
23 17.801 56.542
24 18.062 57.867
25 17.892 57.259
26 17.928 57.150
27 17.918 57.679

OCEANWAY CORPORATION LiMITED
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HZM BRIDGE CORAL SURVEY

APPENDIX 2: SPOT DIVE RAW DATA

Table A2.1.

Spot dive site information
Dive | Date Map [Depth Substrate | Coral | Part.
Min | Max Cover | Mort.
801 115.10.03] A 1.1 3.1 R, M <6% | 50%
S02 (151003 A 1 3.4 R, M <5% | 50%
S03 |15.10.03] A 09 | 32 R, M <5% | nfa
S04 (15.1003] A 1 4.6 RM - | <5% | 50%
505 |15.1003] A 1.1 3.2 R, M <5% | 50%
806 |15.1003] A 12 | 34 R, M <1% | 50%
807 |15.1003| A 08 | 36 R, M <1% | 50%
So8 11510031 A 04 | 38 R, M <1% | 50%
S09 (151003 A 1.1 4.2 R, M <1% | 50%
Si0 {16.10.03] A 09 | 31 R, M <1% | 50%
3811 |15.10.03; B 08 | 31 R, M 1 n/fa
512 |15.1003] B 08 | 29 R. M o n/a
S13 1151003 B 1 2.4 R, M 0 n/a
S14 |15.1003 B 12 | 5B art SW 0 n/a
S15 |15.10.03] B 1 3.1 R, M 0 n/a
S16 (16.10.03] B 09 [ 34 R, M 1] n/a
817 {15.10.03 B 0B | 58 art SW 1] n‘a
818 |15.10.03| B 06 | 32 R, M g n/a
819 |15.1003] C 08 | 582 art SW 0 nfa
8§20 1151003 € 09 | 56 art SW 0 nfa
821 1151003 C 06 | 58 R, M 0 n/a
8§22 115.1003] C 0.7 6.1 R M <6% | 50%
823 115.1003; D 09 [ 54 R,M <1% | 50%
524 1151003 D 06 | 62 art SW <1% | 50%
825 115.10.03] D 0.4 4.2 art W <1% | 50%
826 (15.18.03} D 08 | Bi1 art SW <1% | 50%
827 |15.1003] D 1.1 6.8 art DWW <1% | 50%

OCEANWAY CORPORATION LIMITED
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HZM BRIDGE CORAL SURVEY

Table A2.2 Spot dive species information
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HZM BRIDGE CORAL SURVEY

APPENDIX 3: SAMPLE DATA SHEETS

Table A3.1 Data sheet used to record observations in the spot dives

Dive Location

Taxa cbserved:

Pate

Team

Start Time

Depth Min
Max

Distance

INotes:

Substrate

Corai cover

Part. Mort.

Dive Location

Taxa observed:

Date

Team

Start Time

Depth Min
Max

Distance

Notes:

Substrate

Coral cover

Part. Mort.

Dive Location

TTaxa observed:

Date

Team

Start Time

Depth Min
Max

Distance

INotes:

Substrate

Coral cover

Part. Mort.

Dive Location

[Taxa observed:

Date

Team

Start Time

Depth Min
Max

Distance

tNotes:

Substrate

Coral cover

Part. Mort.

OCEANWAY CORPORATION LIMITED
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HZM BRIDGE CORAL SURVEY

e APPENDIX 4: SELECTED PHOTOGRAPHS

The soft coral Echinomuricea.
This soft coral was present to
the west and east of Chek Lap
Kok but was small in size and
suffered high levels of partial
mortality.

High levels of partial mortality
were recorded on the soft coral
Echinomuricea.

The ahermatypic coral
Balangphyllia was found in the
Sham Wat / San Shek Wan

area

OCEANWAY CORPORATION LIMITED 15



HZM BRIDGE CORAL SURYEY

To get a clear photograph for
identification due to extremely
poor vistbility a rock was
removed to allow a shot to be
taken on the boat.

Oysters and mussels (below)
were common taxa observed
during the diving surveys

QOCEANWAY CORPORATION LIMITED 16




Appendix G
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Hang Kang - Zhuha - Macao Badge
Heng Kong Sechion and North Lantau Highway Connection
Ecological Baseline Survey

Horseshoe Crab Survey Results

Date larea

iSpecies

Ho of Individuals

Prosoma width (cm)

25-Sep-03 |Hau Hok Wan, San Shek Wan, San Tau, Sha Lo Wan

18-Sep-03|Hau Hok Wan, San Tau, Sha Lo Wan, Tung Chung Bay !No horseshoe crabs of rils.
1

Ll
{No horseshoe crabs o lrails.

26-Sep-03|Pak Mong, Tai Ho Wan

IN@ horseshoe crabs or trais.

* 2.0c1-03 IHau Hok Wan, San Shek Wan, San Tau. Sha .o Wan N hpiseshoe crabs or brails, 4
#ak Mong, Pak Sha Tsui, Tai Ho Wan, Tung Chung Bay,
21-0¢t-03/Tung Chung Town No horseshoe crabs of lrails.

Hau Hok Wan, San Shek Wan, Sha Lo Wan, Sham Wat

;
22-0c1-03|Wan More than 10 juveniles observed al Sham Wat !
1
* 25-Oct-03|Sham Wal Wan No horseshos crabs o trails. !
18-Nov-03|San Tau fachyplgus tidanialus 2 : <2
Taciryplaus indontatus 1 ; 7 o
Tachyplaus indentatus 2 8
Tachyplous indentatus 1 9
Tachyplaus tndentalus 2 4
Tachyplous bidentalus 1 52
Tachypleus int ] 1 7.2
Cangnoscormpius molundicatda 1 56
Totall Tachypleus iridentaius 10
Carclroscorpius rofundicaud. 1
Tai Ho Wan, Pak Mong, Tung Chung Bay No horseshog crabs or traks.
19.Nov-03jHau Hok Wan Tachyplauy i X 1 1.4
Tachyplaus indentalus 1 3.7
Cartinosconpius rofundicauda 1 45
Totall Tschypleus bridantatus 2 R
Carclnoscorpius fcaud. 1
Sha Lo Wan, San Shek Wan, Sham Wal Wan No homseshoe crabs of (rals. T
O7~Jan-04|Pak Mang, Tai Ho Wan No horseshoe crabs of irails. )
15-Jan-04 {Hau Hok Wan. San Tau, Sha Lo Wan, Tung Chung Bay [ No horseshoe crabs of irals,
18-Jon-04 | San Shek Wan, Sha Lo Wan, Sham Wat Wan o horseshoe crabs of trais.
# 25-Jan-04 |Hau Hok Wan No horseshioe crabs of rails.
# 17-Feb-D4|8an Tau Ko horseshoa crabs or trails,
11-hMar041San Shek Wan, Sha Lo Wan, Sham ¥at Wan No horseshoe crabs o trails.
Hau Hok Wan, Fak dong, San Tay, Tai Ho Wan, Tung
23-pAar-04 [Chung Bay No harsesho2 ¢rabs or Wails.
23-Ape-04 | Sham Wal Wan (West) Tachypfaus lndentalus 1 4.0
Tachyplaus iridantatus {moit) 1 39
Tachypleus tidantatus {moit} 1 a5
Tachyplous tidantafus (moit) 1 34
Totaf Tach 5 iridentaty 1
05-way-04| Tung Chung Bay (West) Tachyplaus idenlatus rd 2.3
Tachyplaus tidentatuz 2 38
Tachyplous tidantatus 4 40
Tachyplaus Indaniaius ¥ 4.8
Tachypleus iridentaius 1 49
Tachyplaus fridentatis 2 58
Tachyplaus indentatus 1 51
Tachypisus incanlalus 1 5.3
Tachyplous tidenialus 1 5.4
Totall Fachypleus trldestatus 15
Tung Churg Bay - San Tay Tachypraus [ndentalus i 3.5
Tachypleus ingantatus 1 4.8
Tachyplaus tridantatus 1 5.2
Tachypious indantatus 1 5.4
Tachyplaus tridantalus 1 5.5
Tachyplous tnidanlatus 1 7.4
Totall Tachypleus tr []
San Tau Tachyplaus tridentafus 1 49 -
Tachyplaus tidantatus 3 52
Tachypleus tr fus 1 6.3
Totall Tachypieus tridentatus 5
J6-May-04|Tai Ho Wan Carcinoscorpius mifundicauda 1 1.7
Carcinoscomius iunvicauda 1 3.0
Carginoscorpius refundicauda 1 3.3
Cargnoscompius refundicatida 2 33 .
fs rolundicauda 1 3.4
Carsnoscoipéius rotundicauds 1 a5
Carcinoscorius rofundicauda 1 36
Carcinoscompius rofungicauds 3 37
Cargnoscorpius rofundicauda 1 50 o
Cardinoscorpius rotundicauda 2 53
Cargnoscompius rofundicauda (moft) 1 27
Carchnoseompius rofundicauda (Mot} 1 3.6
Carcinosoorpius rofundicauda (molt) 1 i aQ
Totakh Carcl) plus ficauda T4 T s

* Half-day Additicnal Survey
# Short Visit - 25-Jan-g4: -30 minutes
- 17-Fab-04- 1200 - 12:30
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List of Recorded Avifauna Species
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Hang Kong - Zhuhal - Macao Bridge
Hong Kong Saction and North Lantau Highway Connection
Eoological Bassline Survey

Summary of Avifauna Survoy Results

IType ofsui
‘Avifauna
{118 gpecios)

C- Cultivated fiold/Orchard
CT-Coastal
DA- Daveloped Area

WL
| Accipiter gularis Japanose Sparrowhawk WL
| Accipiter trivirgatus Crosted Goshawk WL
| Accipiter virgatus Besra v lv v vlvlv v C.DA
| Acridotheres cristatelius Crosted Myna v SHG
| Acrocephalus bistrigicops Black-browod Reed Watblor v v v cT
Actilis hypoleucos | Common Sandpiper WL
Aathopyga christinae Fork-talled Sunbird v vlviv v S, CT
|Alcedo atthis ‘Common Kinglishor v v v S,CT,C
| Amauromis phoornicurus White-breasted Watorhen vlv v vlviv v C. SHQ, DA, TS, PW
Anthus hodgson! | Olive-backed Plpit W,C
| Anthus richardi Richard's Pipit WL, SHQ, TS
Apus alfinis Litlo Swift vliv v WL, SHG, TS
| Apus pacificus Pacifio Swift v v CT
Ardea cinerea Grey Horon v v v CT
Ardeola bacchus Chinase Pond Heron T8
Bambuslcola thoracica Chinese Bamboo Partridge v SHE
Bubo bubo Eurasian Eagle Owt v CT
Bubuious ibls Caltlo Egrot v TS
Butastur indicus Oroy-faced Buzzard v v WL, SHG, TS
Butoo buteo | Common Buzzard v v v s
Butoridas striatus Striated Heron v v SHO, TS
Caprimulgus affinis Savanna Nightjar v v WL, SHG
Caniropus bengalonsis Losser Coucal vlv v v v WL, SHG, TS
Cenlropus sinansis Groator Coucal M v v v DA, SHG
Coltla diphone Japanese Bush Warblor v SHG
Callis lortipes Brownish-fanked Bush Warblor v WL
Chalcaphaps indica Ermorald Dove SHG
Clsticola juncidis Zitting Cisticola v WL
Clamalor coromanaus Chestnul-winged Cuckoo vlv v viv]v v CcT
Copsychus saularis Oriontal Magpie Robin v v vivlv WL, CT
Corvus macrorhynchus Largo-billed Crow v v WL, TS
| Cuculus microptorus indian Cuckoo v WL
Cyanoptila cyanomelana Bluo-and-white Flycalcher WL TS
Dallchon dasypus |Asian Houso Martin v WL
Dendrocitta formosao Groy Trospl WL, TS
Dicaoum cruontatum | Scarlet-backed Flowerpecker v v WL
Dicrurus holtentolus Halr-orestod Drongo " v CT, WL, SH@, TS
Dicrurus macrocercus Black Drongo v v v CcT
Egretta alba Groat Egrot v CT
Egrofta sulophotes Swinhoo's Egrot viv v v v CT
Egrotia garzotia Litlio Egrot v cT
Egrotia Intarmodia Egrot . . v ot
Egrotia sacra Pacific Roof Egret v SHG
Emberiza aureola Yollow-broasted Bunting v CT
Emboriza fucata Chestnut-eared Bunting TS
Emboriza pusilia Liltlo Bunting SHG
Emboriza rutlla Chestnut Bunting vlv v viv v WL, C, SHG

Black-facod Bunting . v v v v | JerwLoa TS C

Eudynamys scolopacea Common Koal WL
Eurystomus orlentalls Dollarbird SHG
Faico perogrinus Perogrine Faloon viv v SHG
Falco tinnunculus Common Kestrol WL
Ficedula mugimakl Flycatcher WL
Ficedula parva Red-broasted Flycalchor — - e T T
Francolinus pintadeanus Chinoss Francolin v vlv SHG, WL
Garulax canorus Hwamel vl v viv v SHG, , DA, TS
Garrulax. Masked L v v CT
Halcyon pileata Black-capped Kingfishor vl v v v CT, S
Halcyon smymensls [ Whito-throated Kingfisher Wi
Hallaoolus loucogaster White-bolliod Sea Eaglo " v cT
Heloroscolus brovipes Qroy-talled Tattlar SHG
Hioraaetus fasciatus Bonolli's Eagle v wivl]v v (WL
Hioracoccyx sparvaroldes it.argo Hawk Cuckoo cT
|Himantopus himantopus Black-winged Stilt v TS
Hirundapus cochinchinensls | white-vonted Noodlotal v v v DA,C
Hirundo rustica Bam Swallaw v WL
Hypsipetes castanonotus Choatnut Bulbul v S, CT, WL
Kelupa zeylonensls Brown Fish Owl* v v TS
Lanius cristatus Brown Shrika v v viviv v WL, W, C, SHa
Lanius schach Long-taited Shrike v v W, C, SHG, DA
Lonchura ly-b M T v vl v CT, WL, SHO, TS
Luscinia calliope Siborian Rubythroat " M Wi, TS, sHa
Luscinia sibilans Rufous-talled Robin M v v v WL, T8, SHa, CT
Milvus migrans Black Kito v v cT
Monticola solltarius Bluo Rock Thrush . v v v v C, DA, S, CT
Motacilla alba White Wagtall v v v v C,S
Motaciila cinerea Groy Wagtall v CcT
Motacilla flava Yellow Wagtail " WL, TS
| Muscicapa dauurica |Aslan Brown Flycatcher vy v vilv v WL, 8, CT
Myophonus cserulous Bluo Whistling Thrush v s, CT
Nycticorax nycticorax Black-orownod Night Heron ST M e v W, C, SHG, DA, TS
Orthotomus sutorius [ Common Tallorbird v WL
Otus bakkamoena Coliared Scops Owl s M vlvle v cT, Wi, C, DA, TS
Parus major Groat Tit v v v W, C, DA, 8
Passer montanus Eurnsian Troe Spamow vlv v vlv v WL, C, DA, TS
| Phoenicurus auroraus Daurlan Redstant . WL, TS, CT
Phylicscopus boraalls Arctio Warblor Y o vl v CT, WL, C, SHG, DA, TS
Phylloscopus fuscatus Dusky Warblor vl v viv v CT, WL, 7S, C
Phylloscopus Inomatus  Yollow-brawed Wasblor S v v WL, TS, ©
Phylioscopus proregulus Palias's Loaf Warblor v LWL, TS
Phylloscopus tenalipes [Palo-aggad Loal Warblor LT v vlvilv v CT, WL, DA, TS
Pica pica " {common Magpie } v sHG
Prinia flaviventiis Yaliow-bollied Prinia v C
Prinia inomata Plain Prinla. v C
Pycrionolus aurlgaster Sooty-hoadod Bulbut L. v vlivlve v CT, WL, W, C, SHG, TS, S
Pycnonotus Jocosus |Red-whiskered Bulbul viv v vivl|wv v CT, WL, W, C, SHG, TS, 8
Pycnonolus sinensis Chinese Bulbul v TS
Rallina ourizonoides Siaty-loggod Crake* v C, SH@, WL
Saxicola torquata Common Stonechat v v WL
| Scolopax rustlcola Eurasian " DA
Serinus mozambiqus Yoliow-fronted Canary wL
Spiloris choela Crosted Sarpent Eaglo vl v vivi]v v CT, WL, W, C, SHG, TS, S
Staplopelia chinensls Spotted Dove M v SH@, TS, C
Stroptopelia orientalis Oriontal Turtle Dove v v vivlv v CT, WL, W, C, SHG, TS, S
| Stumus nigricoliis Black-collarod Starling v CT, WL
Sturnus sericeus Red-billad Staring WL
| Stumus sinansis Whit Starling CT
Tachybaptus ruficollis Litile Grebo M v v v WL, TS, C
Tarsigor cyanurus Rod-flanked Bluolail cT
Tringa glaroola Wood Sandplper v v v WL, TS, C
Turdus cardig [Japanese Thiush vl v vliv]e v WL, TS, C
Turdus hortulorum Qroy-backed Thrush v v TS, C
Turdus marula Common Blackbird v v C, WL
Turdus pallidus Pale Thrush v WL, TS
Urocissa erythrorhyncha Bluo Magpie 1 v WL, 75
Urosphena squamelceps Asian Stubtail Warbler v v WL, DA, TS, C
| Zoothera dauma Scaly Thrush vl v v elwlv v CT, WL, W, C, SHG, DA, TS, S
 Zoslorops Japonicus Japanoese White-eye Habitat

Sh@- Shrubby Grassland
TS- Tall Shrubland
W- Wastoland

S Ip:
PW- Piantation Woodland

Wi-woodland
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Hong Kong - Zhuhat - Macao Bridgo

Hong Kong Section and North Lantau Highway Connection

Ecological Baselne Survey

Avitauna

Date of Survey 24 September 2003

Common Nama Scientiic nama Tolal Ch;l;l.ap gr?Jr?g (;r::r?g Tin Sam Hok Tay Foary Piar Sha Lo
Battery Bay Wan Wan
Cattie Egret Bubulkus ibis 700 700
Chingsa Pond Haron Ardeola bacchus 41 39 2
Pacilic Real Egret Egretla sacra 2 1 -
Little Egret Egrella garzolta 784 773 1 1 3 1
intemmediate Egret Egrefta inlermedia 10 10
Great Egrat Egrefta alba g 5 4
Black Kite Milvus migrans 2 1 1
Black-winged Stilt Himantopus himantopus 1 ¥
Cornmon Sandpiper Aclitis hypoleucos 2 1 1
Spotted Dove Sleplopelia chinensis 13 2 5
Greater Coucal Ceniropus sinensis 1 3
Richard's Pipit Anthus richardi 4 4
Giray Wagtall Maotacilla cinerea 2 2
White Wagtail HMotadilla afba 4 1 t 1 1
Red-whiskered Butbut Pycnonolus jocosus 21 10 8 N 3
Chinese Bulbul Pycnonotus sinensis 28 19 12 B
Oriental Magpia Robin Copsychus sawans 3 3
Common Tailorird Othotomus sulorius 2 2
Pale-legged Leal Warblor Phylloscopus lenallipes ! 1
Arctic Warblor Phylioscopus borealis & -3 3 1
Asian Brown Flycalchaer Muscicapa dauunca 4 1 3
Masked Laughingthrush Garulax perspicilatus 18 12 6
Groat Tt Parus major 5 Fl 1
Long-tailed Shrike Lanius schach 4 2 2
Black Drongo Dicrurus macrocercus ! 1
Black-collared Starling Sturnus nigricokis 4 2 2
Cresled Myna Acridotheras cristatplius 15 15
Scaly-breasted Munia Lonciura punciidata ] 6
Data of Survay; 30 September 2003
Chaung
Correnon Name Scientific name Total TaiHoWan| Tung
Road Hill
Litlg Egret Egrella garzelia 4 4 34 in southam part of bay
Red-whiskarad Bulbu PYCnonoius jocosus 12 12
Chinesa Bulbul Pycnonolus sinensis 5 5
Orienta) Magpia Robin Copsychus saulans 3 3
Bloa Whistling Thrush Myophonus casrilous 2 2
Palg-legged Leal Warblar Phyllosoopis lenafipes 2 2
Asian Biown Flycalcher Muscicapa dauurica ! 1
Japanase White-eya Zoslerops japonicus 12 12
Long-tailed Shiike Lanius schach 1 1
Biack Drongo Digrurus macrocercus 3 3
Groy Tiegpia Dendrocitta lormosag 1 1
Date of Survey: 2 Colober 2003 (Hall-day Additional Survay)
Tun
Common Name Scientitic name Total San Tau Ht:;:k Chu:g Svh;':
Wan
Black Drongo Dicrurus macrocencus 1 1
Black-collared Staring Stumus nigracollis H ]
Chinese Pond Haron Ardedla bacchus 4 1 1
Cornmon Kingfisher Alcede althis 1 1
Common Sandpipar Actilis hypoleucos 2 1 1
Crested Myra Acndothares crislalellus 1 i
Gray Heron Ardza cinerea 1 1
Large-billed Crow Corvus macrorhynchus t 1
Little Egret Egretla garzella 2 1 1
Long-taifed Shrika Lanius schach 1 1
QOriental Magpie Aobin Copsychus savlans 2 1 1
Pacific Real Egret Egrella sacra t 4
Red-whiskared Buibul Pycnonolus jocosus t i
Spotied Dove Steptopelia chinensis 1 1 1
White Wagtail Movacilfa alba H t




Haong Konyg - Zhuhai - Macao Bridge
Hong Kong Section and Morth Lantau Highway Connecion

Ecological Basaelne Survey

Avilauna

Dale of Survey: 20 October 2003

Tuny
Cornmon Name Scianitic name Total Ch;l;kLap g:::g C:ur?g Tin Sam Ha“:al-:‘ok Feny Pier S{xz;o %T\ZT
Batlery Bay Tsuen
Pacific Real Egret Egrella sacra 1 1
Little Egret Egrelta garzetia 29 17 12
Grey Heron Andea cineraa ! 1
Black Kite Milvus migrans 2 3 1
'White-bellied Sea Eagle Haliagelus leucogaster 1 1
Cresled Goshawk Accipiter trivirgalus i 3
Common Buzzard Buteo buteo 4 4
Peregrne Falcon Falco paragrinus ] I
White-breasted Waterhen AMAauromis phoenicurus 5 a 2
Common Sandpipar Aclitis hypolgucos ] 3 1 2
Spaited Dove Steplopelia chinonsis 10 2 3 2 3
Greater Coucal Centropus sinensis 5 3 2
White-throated Kingfisher Haleyon smyrmensis H 1
Black-capped Kinglishar Halcyon pieala 1 _ 1
Common Kingfisher Alcedo althis 2 1 1
Whila Wagtail Motaciia alba 12 4 3 2 1 2
Red-whiskered Bulbul Pycnoncius jocosus 48 5 12 9 5 [ 10
Chinese Bulbul Pycrionolus sinensis 54 9 25 5 12 3
Sivesian Rubyihroal Luscinia calfiops 1 1
Common Stenachat Saxicola torguata 1 1
Qriental Magpie Fobin Copsychus savlans 12 3 4 2 3
Black-browad Read Warbler Acrocephalus bistngiceps 1 1
| Corramon Tailorbird Ortholomus Sutorius 12 ) 3 a
Pale-legied Leal Warbler Phyllescopus terelipes 2 1 1
Arcic Warbler Fhyiloscopus borealis 1 1
Y atlow-browed Warblar Phylioscopus inomalus 8 [ 5 2
Dusky Warblar Phylloscopus fuscalus 29 5 5 13 5
Red-breastad Flycatcher Fiegdula panva ¥ f
|Asian Brown Flycatcher Muscicapa dauunica 4 1 1 2
Great Tid Parus major 8 4 I 3
Japanass While-aye Zoslerops japonicus 14 14
t.ong-tailed Sheike, Lanius schach 2 1 3
Hair-crasted Drongo Dicrurus hottentotus 2 ] 1
Common Magpia Pica pica 4 4
Black-collared Starling Stumis rigrcolis ] &
Crested Myna Acridotheres cristaielius 7
Eurasian Tree Sparow Passer montanus 7 7
Scaly-breasted Munia Lonchura punctulata 4 a
Yellow-breasted Burling Emberiza aureold & 2 5
Date of Survay: 21 Octooer 2003
Common Nams Scientitic name Tota) Ch::;%ay s";ﬁ"" :sﬁ:kn Shiam Wat
suen
Chesthut Bunting Embariza nitila a a
Blua Magpia Uresissa srythrorhyncha H 1
Lorg-tafled Sheike Lanius schach 1 1
Dusky Warbler Phytfoscopus fuscalus 2 2
Pale-lepged Leal Warbler Phyfioscopus lenalipes 2 o
Black-brawed Feed Warbler Acrocephalus bislrigiceps 1 1
Ziing Cisticola Cisticola juncidis 1 1
Common Blackbird Turcus menda 4 4
Oriental Magpia Robin Copsychus savlans 2 2
Sibarian Rubythroat Luscinia catbiope 2 1 1
Chinese Bulbul Pycnenolus singnsis 3 5
'White Wagtail Molacilla alba 1 3
Black-capped Kinglisher Halcyon pilpata 2 1 1
White-throated Kinglisher Halcyor smymensis 1
Spotied Dove Steptopelia chinensis 1 1
Common Sandpiper Actitis hypoleucos 3 2 1
Black Kita Milvus migrans 3 1 1 1
Grey Heron Ardea cinerea 1 1
Great Egret Egrelta alba & 6
Linle Egrat Egretta garzetta 25 22 a
Chinase Pond Haron Ardeola bacchus 2 2
Little Grebe Tachybapius ruficorllis t 1
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Hong Kong - Zrhuheai - Macao Bndge
Hong Keng Section and Norh Lantau Highway Conneclion
Ectiogical Basehne Survay

Avilauna
B Date of Survey 23 October 2003 (Night)
Tung Tung Sham
Common Name Scientlic name Tolal C“:‘(‘*""’“’ Chung | Grung | TinSam 1 H% P8 | ey pigr Shalo | g o [Shamwat
Batiery Bay an Wan Tsuan Wan
- Collared Scops Owl Qtus bakkamaosna 2 2
- Date of Survey: 24 Oclober 2003
Common Name Scientific name Total Tai Ho
Wan
_ Chinesa Pond Heron Ardeoia bacchus & 6
Litle Egret Egretia garzaita 1z 12
Greal Egret Fgretla alba 4
White-throated Kinglishar Halcyon smymansis
Black-capped Kinglisher Halcyon pileata 1
Date of Survey: 28 Octobar 2003
Chaung
Common Name Scientific name: Pak Mong Tung
Aoad Hill
Black-crownad Night Heron Nycticorax nycticorax
Strialod Haron Buloricias striatus
1.ittle Egrat Eprotta garzetia
Eurasian Woodoock Scotopax rusticolz
Collared Scops Owt Otus bakkamogna 1
Beown Fish Owi” Katupa zaylonensis
Date of Survey: 29 QOclober 2003
Common Nama Scienlific nama Pak Mong
Black Kits Mifvus migrans 1
Ofiva-backed Pipit Anthus hodgsoni 3 3
Red-whiskered Bulbul Pycnonotus jocosus 7 7
Chinese Butbul Pycnonotus sinensis 12
Siberian Rubythroat Luscinia calliope 2 2
Blue Whistling Thrush Fyophonus cagrieus 3 3
Masked Laughingthrush Garruiax parspicilatus & ]
Lovg-tailed Shrike Lanius schach 2 2
\arge-billed Crow Corvus rmacrorhynchos 2 2
Dats of Survey: 30 Oclober 2003 {Night)
San Shek
A Wan
Corrymon Nama Scientific nama Towal
Tunnel
Dption
Cottared Scops Owl Otus bakkamboena 4



Hong Kong - Zhuhai - Macao Bndge
Hoag Kong Section and North Lantau Highway Connachon

Ecological Baseline Survey

Avifauna

Date of Survey: 5 November 2003

San Shek
Common Name Scienulic name Total Wan
Tunnet
Option
Black Kile Milvus migrans. 3 3
Japanase Sparrowhawk Accipiter gularis 1 1
Bonelli's Eagha Hieraaelus fascialus 1 1
Cormnmon Kestrel Falco tinnunculus 1 1
-|Black-capped Kinglishar Halcyen pileala 1 1
Red-whiskared Bulbul Pycnonotus jocosus 5 5
Chinese Bulbul Pycnonotus sinensis 20 20
Siberian Rubythroat Luscinia calliopg 8 8
Common Blackbird Turdus mera 1 1
Yallow-biowed Warblar Phyltascopus inomalus 4 4
Dusky Warbler Phylfoscopus fuscalus 4 4
Mugimakl Flycatchar Ficedula mugimaki 7 1
Chestun Bunling Emboriza naila 4 4
Data of Survey: 5 Hovemnber 2003 (Night)
. TaiHp | Cheurg
Commen Name Scientilic name Total | Pak Mong Wan Tung ]
Road Hill
Black-crownad Night Horon Nyclicorax nyclicorax 5 5
Brown Fish Owl Kelupa zaylonensis b 1
Date of Stwrvey: 19 Novembar 2000
. TaiHo | CheUnd
Common Nama Sciantilic nama Total | Pak Mong wan Tung ]
Road Hill
Biack-ciowned Nighi Haron Nycticorar nycticorax H 1
Chinese Pond Heron Ardeola bacdhus 4 4
Litle Egrat Egnella garzelia 12 12
Common Kestrsl Falco énnunculus 2 1 1
Common Sandpiper Actitis hypolaucos 1 1
Spotted Duve Steptopafia chinensis 7 4 ) 3
Common Koed Eudynamys scolopacea 2 2
Black-capped Kinglishar Halcyon pilsata 2 2
Oiiva-backed Pipit | Anthus hodgsani 7 2 5
Fed-whiskered Bulbul Pycnonotus jocosus Ed 7 2
Chinese Bulbul Pycnonolus sinensis 30 8 2 50
Siberan Rubythroal Luscinia calkopa & 4 2
Daurian Radstart Phoenicunus aumnus z 1 1
Orngntal Magpie Robin Copsychus sauaris 3 ] 1
Blut Whistling Thatsh Myophorius caandsus 3 3
Common Tailosbird Crthotomus sulosits 5 3 2
¥ ellow-browed Warbiar {Phyikseopus inornatus 11 a 3
Dusky Warblar Fhylloscopus fuscatus 4 2 1 ]
JMasked Laughingthrush Garrulax perspiciiatus [ 4 s
Hwamei Garuiax cancns 2 z
Great Til Parus major 3 3
Japanese White-ays Zostorops japonicus 35 25 10
Long-tafled Shrike Lanius schach 2 1 1
Convwron Magpie Pica pica 4
Lange-tilled Crow Corvus macrorhynchos 2
Crestad Myna Acricotheres cristatelus 20 12 [3
Eurasian Tree Sparrow Passaer montanus 4 F
Black-faced Bunting Embariza spodocephala 2 2
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Hong Kong - Zhuhan - Macao Brdge
#Hong Kong Section and Nonh Lantau Highway Connection
Ecological Baseling Survey

Avitaura

Clate of Survay: 27 Novernber 2003 (MNight)

sentili Tai Ho Cheung
Comymon Name Scientilic name Toltal | Pak Mong Wan Tung-
Road Hill

Black-crowned Night Heron Nycticorax nycticorax 4 a

Striated Heron Buloridas sinalus 1 1

Eurasian Woodcock Scolopax rusticola 3 3

Brown Fish Owl Kelupa zeylonensis H 1

Date of Survay. 28 November 2003

Common Nama Scientitic nama Totas | CEK LD i cTr::‘:r?g Tin Sam | % T2 | Eory pioe | i Lo S [Sham et

Battory Bay an Wan Tsuan Wan

Little Egret Egrolia garzelta 20 18 1 1

Giney Heron Ardea cinarea 2 2

Black Kila Mihvus migrans 3 1 2
‘White-betied Sea Eagla Halizeelus leucogasier 1 1
Spotted Dove Steplopelia chinensis 5 2 8 5

White-throated Kinglisher Haicyon smymensis 2 1 1

Black-capped Kingfishar Halcyon pileata 1 1
Olive-backed Pipit Anihus hodgsoni 1 3 1 a 3

Groy Wagtall Moiaciila cinarea T [

[White Wagtait Motacitla alba 4 3 t
FRed-whiskered Bulbul Pycnonclus jocosus 84 4 20 25 [ 12 10 2
Chinese Bulbul Pyenonotus sinensis ;< 12 20 10 20 5 10 12
Chestred Bulbu! Hypsipeles caslanonctus 4 4
Sibedan Rubythroat Luscinia calliope 2% 4 5 5 8 4 3
Flockllanked Bluetail Tarsiger cyanuns 4 3 1
Daurian Aedsian Phosnicurus auroreus 5 2 3
Orsiental Magpio Robin Coosychus sawiars g 2 3 P

Blua Whistling Thrush AMyophonus casrilous 2 1 1

Common Blackbird Turdus merwia 2 1 1

Grey-backed Thrush Turdus hortulorum 2 2

Dusky Thrush Turtius raumanni 2 2

Asian Stubtall Warbler Urosphana sQUamaicops 4 1 2 1
Japanase Buch Warbler Caltia diphons ] 4 1 1

Common Tallorbird Ortholomus sulorius 4 2 2

Palias's Leal Warblor Phylfoscopus profeguius 3 1 1 1

Y elflow-browed Warbler BPhylioscopus inomalus 14 3 3 4 3 1

Dusky Warbler Phyliascopus fuscatus 3 1 1 1
tsacked Laughingthrush Garrlax perspicilatus 22 g 6 [3

Hwamoi Garrulax canomus 1 1

Great Tit Parus major ) 3 4 1 3

Fork-tailed Sunbird Aethopyga christinae 1 1

Scarlet-backed Flowerpecker Dicasum cruenialum 1 1

Japanese White-eye Zoslarops japonicus 50 3 20 12 5 10

l.ong-tafled Shiike Lanius schach 3 3 1 1

Blue Magpie Umcissa erythiorhyneha 5 1 4

Common Magpie Pica pica & 6

Large-bifted Crow Corvus macrorhynchos 2 2
Black-cotlared Stading Stumus nigrcolis 2 2

Crested Myna Acndotheres cristatellus ) 4

Eurasian Tree Sparow Passer monlanus a 2 6
{Scaly-treasted Munia Lonchura puncluiata 7 5 2




Hong Kong - Zhuhai - Macao Bndge

Hong Kong Section and Norh Lantau Highway Connection

Ecological Basehine Survey

Avilauna

Date of Survey: 19 Decemnber 2003

Tun: Tun k
Common Nama Sciantiic name Total Ch;l:*Lap Chur?g Chur?g S-: rr‘n ?:u Ferry Pier S\T‘ako %hh?ar: s\f\z:n
Batlery Bay Wwan Tsuen Wan

Lile Egret Egraita garzatta 1 1
Btack Kile Mivus migrans 7 7
Common Keslrel Falgo tinnuncuius 1 1
Eurasian Woodcock Scolopax rusticola 1 1
Common Sandpipar Actilis hypoleucos 4 1
Oriental Turlle Dove Strepiopekia offentalis 2 2
VWhite-threated Kinglisher Haleyon smymensis 1 1
Olfve-backed Pipit Anthus hodgsont 22 7 15

Gray Wagtall Motacilla cinerea 1 1

Whita Wagtail Motacilla aiba 3 2 1
Chinesa Bulbud Pycnonotus sinensis 125 20 5 5 5 50 20 5 15
Chostut Bulbul Hypsipeles casianonotus & a 2
Aufous-tailed Robin Lurscini sibilans t 1

Sivarian Rubythroat Luscinia calfope 3 1 2
Daurian Redstarl Phoenicurus awroraus 3 1 1 1
Oriental Magpta Bobin Copsychus saulans 1 1

Sealy Thiush Zoolhera dauma 3 1 1 1
Japanese Thiush Turdus cardis 1 1

Grey-backed Thiush Turdus horuiorum 12 2 7 2 1
Japanesa Bush Warbler Ceitia diphong 2 1 1

Comman Tailorbird Ortholomus sutonius 18 3 2 2 5 o 4 3

Palias's Leal Warbler Phylloscopus proreguius 4 2 2

Yeltow-browed Warbler Fhylloscopus inomatus 8 3 3 2
Blua-and-white Flycatchor Cyanoptila cyanomalana 1 |
{Masked Laughingtheush Ganulax perspicifatus iz a 8

Groat Tit Parus major 5 4 1

Japanese Whils-eya Zoslarmps japonicus 84 25 5 T 20 12 5 10
Long-tailed Shrke Lanius schach 1 1

Blue Magpie Urpcissa erythrryncha 2 2

Common Magpie Pica pica 4 4

Largs-billed Crow Corvus macmrtynchos } 1

Red-biled Stasding Stumus serceus 40 40

Black-collared Statling Stumus rigricolis 6 6

Crested Myna Acridotheres cristalefius 2 2
|Black-faced Bunting Emberiza spodocephala 2 1 1

Date of Survay: 22 Decembar 2003

Comynon Namg Scientific narne Total :;; T‘z:‘o C‘?znu:g

Anad Hill

Chinasa Pond Hercn Ardeota bacchus 3 3

Pacific Ree! Egret Egrstta sacra 1 ]

Common Buzzard Butea buten 1 1

Cosmrnon Kestral Falco tinnunciius 4 4

Oriental Turtle Dove Sirepiopaka orfentatis 4 4

Black-capped Kinglishar Halcyon pilaala 1 1

Common Kingfishar Alcedo althis 2 2

Clive-backed Pipit Anthus hodgsont 2 2

White Wagtait Motacila alba P 1

Red-whiskared Bulbul Pytnonolus jocosus 28 1 15 12

Chinese Buibul Fyenonolus sinensis 45 20 5 20

Siberian Aubythroat Luscinia callfope 1 1

Daurian Redstan Phoenicurus auereus 3 1

Common Stonechat Saxicola torgualit 1 Y

Orental Magpie Robin Copsychus saulans 4 a

Blua Whislling Thrush Myophonus caeruleus 1 1

Cormmon Tailorbird Ortholomus sutorius 7 2 2 3

Pallas's Leaf Warbler Phyifostopus proreguius 1 1

Y ellow-browed Warblar Phyllascopus inomalus i 1

Dusky Warbler Phylloscopus fuscalus H 5

Masked Lavghingihrush Garrulax perspicilialus 18 g 5

Japangse While-aya Zoslerops japonicus 23 10 8

Large-bifted Crow Corvus macrorynchos 1 i

Black-collared Starling Stumus rigricoilis 25 25

Cresled Myna Acridolhares cristalelius 25 25

Black-faced Bunting Emberiza spodocephala z 2
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Hong Kong - Zhuhar  Macao Bndge

Hong Kong Sechion and North Lantau Highway Connection

Ecological Basekne Survey

Avilauna

Data of Survey: 26 January 2004

Comenon Name Scientilic name Total Chil:*Lap J::r?g g;:r?g Tin Sam Ho‘: Tau Ferry Pier Sha Lo sé:f: Sham Wal
Banery Bay an Wan Tsuen Wan

Chinase Pend Heron Ardeola bacchus 1 1

Litde Egret Egralta garzeila 4 4

Bfack Kila Mihvus migrans & 4 2

Common Buxzard Buteo buleo 1 1
Whita-breasted Watarhen Amauromis phoenicurus 2 2

Common Sandpipar Aclilis hypoleucos ! 1

Oriental Turtle Dove Slreplopekia orignialis 4 4

Spotted Dover Steplopalia chinansis 14 2 3 2 2 ] 4
Groater Coucal Centropus sinansis H 1
'Whita-throated Kinglishar Halcyon smymensis 2 1 1
Black-capped Kinglisher Halcyon pileala H 1
Okiva-backed Pipit Anthus hodgsoni 20 4 2 4 7 2 1

While Wagtait Motacifla aiba z 1 ]
Fled-whiskered Bubul Fycnonotus jocaosus 38 8 5 20 5

Chinose Bulbut Pycronolus sinensis 227 25 20 5 B 25 10 50 80 4
Chastnut Bulbut Hypsipeles castanonoius 13 3 4 5
Rufous-taiied Robin Luscinia sibilans 7 1 1 2 3

Siberian Rubythioat Luscinia calliope 15 2 2 2 2 2 4 2
Red-flanked Bluataikt Tarsiger cyanurus 19 3 1 1 2 3 3 B

Daurian Redstart Phosnicurus Suroreus 18 1 1 1 1 4 2 7 1
Crigntal Magpia Robin Copsychus sawans 13 3 1 1 2 2 2 2

Blue Whistling Thrush Myophonus caenieus & t 4 1

Scaly Thrush Zoothera dauma 2 1 1

Japanasa Thush Turdus candis 14 2 2 3 2 z 3

Cormron Blackbird Turdus merula 4 1 1 2
{Grey-backed Thiush Turdus hoviulorum 75 4 2 10 10 10 ] -] ) 1
Pale Thrush Turdus paliidus 2 1 1

Asien Stubtait Warbler Urosphiena squameicers 8 1 1 1 5

Japanesa Bush Warbler Caottia diphong 3 1 1 1

Y efiow-betlied Pania Prirda lavivenins i [

Common Tadorbird Oriholomus sulonus 18 4 3 2 1 1 2 3 2

Pallas's Leal Warbler Phylloscopus proreguius 4 2 2

Y aflow-browed Warbler Enylloscopus inomalus 3 1 2

Dusky Warbler Phyitoscopus fuscatus 1 1

Graat Ti Parus major i [ 4 4

Japanese Whita-eye Zos!erops japonicus ¢ 25 5 5 25 10 25 5 10
Long-tailed Shrike Lanius schach 2 2

Common Magpia Pica pica 7 3 2 2

Large-billed Crow Corvus macrorhynchos 5 2 1 2
Red-bifed Stading Slumus senceus 4 4

Black-laced Buntng Emberiza spodocephala 1 1




Hong Korg - Zhuhai - Macao Brdge

Hong Kong Section and Nerh Lantau Highway Connection

Ecological Baselina Survey

Avifauna

Date of Survay: 27 January 2004

" TaiHo | Cleung
Common Name Sciantilic nama Towl | PakMong | Tung
Road Hill
Chinesa Pond Haron Ardeola bacchus 1 3
Littla Egret Egretia garzella & [
Black Kite Milvus migrans T
Cornmon Kestzel Falco tinnunculus 1 P
Criantal Turtle Dove Slraplopalia orentalis 3 3
Spotied Dove Steplopglia chinensis 3 ]
Graater Coucal Cenlropus sinansis T 1
& essar Coucal Cenlropus bengalensis I 1
Common Kingfisher Alcade alihis ? 1
Olive-backed Pipit Anthus hodgsoni 3 1 2
Gy Wagtail Motacita cingrea ? 1
White Wagtall Motaciila alba 2 2
Red-whiskared Bolbul Pycronotis jocosus 25 12 g
Chinesa Butbut Pycnonotus sinonsis 40 20 15
Chestrut Butbul Hypsipales castanonolus 10 10
Sibarian Rubythroal Luscinia caliops 13 7 2
Red-flanked Bluatail Tarsiger cyaninus 2
Daurian Redstan Phosnicuius awroreus 2 2
Ornersal Magpie Robin Copsychus saulans 2 2
Blua Flock Thaish Monticola solftanis 1 1
Scaly Thrush Zoothera davma 1 1
| Japaness Thrush Turdus cardis H 1
Girey-backed Thrush Turdug Horworum g 7 2
Pale Thruzh Turous paliidus 1 1
[Japanase Bush Warbler Cetiia diphone 2 1 [
Browrnish-flanked Bush Warblur | Ceitia fortipes 1 3
Cormmon Tadlorhing Orthotomus sutonius 1 ]
¥ ellowi-browed Warbler Phylloscopus inomatus 1 1
Masked Laughingthrush Garniax perspiciflalus 5] &
Graal Tt Parus major 5 5
{Japanese Whils-aye Zoslerops japanicus & 5
Brown Shriko Lanius crstalus ! 1
Long-taiied Shrika Lanius schach 2 ] ]
Large-bified Crow Corvus macroshynchos 2 2
Biack-coflared Stading Stumus nigricollis 25 25
Crestod Myna Acridolheres cristatdlius 40 40
Scaly-breasted Munia Lonchura puncluknia 3 3
Date of Survey: 17 February 2004 {Night)
Common Nama Scientific nama Total Ch;k Lap (:‘.r::r?u gl:‘:r?g Tin Sam Hok Tau Ferry Pier Sha Lo Z:ZT Sham Wat
ok Batiery Bay wan Wan Tsuen ¥éan
White-belked Sea Eagls Haliaselus Jeucogaster 1 1
Collared Scops O {lus bakkamoend 1 '

H
H
H
3
i
St

N
i 1
|
H

Lot

.
é



Hong Kong « Zhuhai - Macao Bndge
Hong Kong Sechon and Nonh Lantau Highway Connection

Ecoiogical Baseline Survey

Avitauna

Dale of Survoy. 18 February 2004

Cormmon Nama Sciensilic namo Tow | CTEKLAP g::rfg J:::g TinSam | P T30 | pory pige| SPALO S {Sham W
Battery | Bay Wan wan 1 reuen | WO
Litde Egret Egratia garzella 15 ° ] 12 1 1
Groat Egret Egretia alba 3 1 1 1
Black Kite Milvus migrans 2 1 1
Oriental Turtle Dove Sireplopalia onentalis 1 1
Spotted Dove Steglopelia chinensis 2 2
Common Koal Fudynamys scolopacea 1 1
Groater Coucal Ceniropus sinansis 1 1
‘White-throated Kinglisher Halcyon smymensis 1 1
Black-capped Kingfisher Halcyon piteata 1 1
Comenon Kinglishar Alcedo atthis 1 1
Oiive-backed Pipit Anihus hodgsoni 3 3
‘White Wagtast Motacilla alba T 1
Red-whiskered Buibui Pyenonolus jorosus 18 8 10
Chinasa Bulbu Pycnonolus sinensis 2% 12 5 gy
Sibarian Rubythroat Luseinia caikope t 1
Daurfan Redstart Phoanicurus avroreus 2 1 ]
Criental Magpia Fobin Copsychus saulans 2 2
Biua Rock Thrush Monticola solfanus 2 t 1
Blue Whistling Thrush Myophonus casrulpus 2 2
Scaly Thrush Zoothera dauma ! 1
Japanesa Thiush Turdus candis 4 3 1
Grey-backed Thrush Turdus hortutorum 7 1 3 a
Y ellow-bollied Prinia Prinia ffavivanins 1 f
Common Tailorbird Qrthotomus Suforius ? 3 3 3
Paltas's Leal Warbtar Phylfoscopus proreguius 3 a
Duashy Waiblar Fhylloscopus fuscalus 1 1
Masked Laughingthrush Ganulax perspicilialus 7 2 5
Hwamei Garrulax canorus ! 1
Great T Parus major 2 1 3
Japansse White-aya Zoslarops japonicus 10 10
Biue Magpie Urocissa erythrorhyncha 2 2
Common Magpia Pica pica i 5 §
White-shouldared Starfing Stumus sinensis 1 1
Date of Survey: 19 February 2004 {Night)
S Tai Ho Cheung
Common Name Scientific name Total | Pak Mong Tung
Wan | moad Hat
Black-crowned Night Heson Nyclicorax rydicorax 3 3
Litle Egrat Egralta garzella 1 [
Groy Haron Arga anered 1 1
Eurasian Woodcock Scolopax rusticola f 1
Oriantal Magpie Robin Copsychus saularis i ]
Date of Survey: 23 February 2004
- TaiHo | CPeund
Cormmon Name Scientilic nama Tola) | Pak Mong Tung
Wan | Road Hal
Crasted Myna Acridotheres cristatellus & -3
Black-collared Staring Stumus nigricofis 1 1
Larga-billed Crow Corvus macroehynchos 1 1
Common Magpie Pica pica 4 2 2
Long-tailed Shrika Lanius schach f 1
Llapanese While-aye Z0s5terops japonicus 1 1
Masked Laughingthrush Garrulax parspiciiialus 2 2
Dusky Warbler Phyiioscopus luscalus 1 ]
Y allow-baliied Prinia Prinia Havivenlds 1 1
(Grey-backed Thrush Turdus horlulorum t 1
Blue Whistling Thrush Hyophonus casruleus 2 1 1
Sibarian Rubythroat Luscinia calliops 1 )
Chinasa Bultul Pycnonolus Sinensis 12 12
White Wagtail Molaciiia alba 2 -4
COlive-backed Pipit Anthus hodgsoni 3 3
Cornmon Kingfisher Alcedo althis i [
Spotted Dove Stepiopslia chinansis t 1
Biack Kite Milviss migrans i 1
Littfa Egrat Egretta garzeila i 1
Chingse Pond Heron Ardeola bacchus 2 2



Hong Kong - Zhuhai - Macao Bndge
Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey
Avitauna

Date of Survey: 17 March 2004

Tu Sham
Battery Tsuen
Pacific Reef Egret Egretta sacra 1 1
Litde Egret Egretta garzella 8 3 1 3
Black Kite Milvus migrans 8 1 [ 1
Crested Goshawk Accipiter tnivirgalus 1 1
Grey-faced Buxzard Butastur indicus ! 1
‘White-breasted Waterhen Arnauromis phoenicurus 2 2
Spotted Dove Steptopelia chinensis 15 2 3 3 7
Large Hawk Cuckoo Hieroooccyx spanerides 1 1
Greater Coucal Cenlropus Sinensis 2 1 1
Lesser Coucal Centropus bengalensis 1 1
white-vented Needletail Hirurdapus cochinchinensis 5 2 3
Pacific Swift Apus pacificus 150 50 100
Ly Swit Apus alfinis 15 15
White-ttwoated Kingfisher Halcyon smymensis 1 1
Bam Swallow Hirundo rustica 1 1
Asian House Martin Daiichon dasypus 2 2
Ohive-backed Pipit Anithus hodgsoni 1 9
'White Wagtail Motzcilla alba 1 1
Chinese Bulbul Pycronolus Sinensis 36 & 10 5 5 10
Sooty-neaded Bulbul Pycnonulus aungastar 41 6 2 6 12 B
Siberian Rubythroat Luscinia calliope 2 1 1
Crental Magpie Robin Copsychus saulans 4 4
Scaly Thush Zoothera dauma 1 1
Grey-backed Thrush Turdezs hortulonam 2 2
Plain Printa Prinia inomata 1 1
Common Tailorbird Ontholomus suonus 4 2 1 1
Yeflow-browed Warbver Phylloscopus inomalus 1 1
Dusky Warblar Phyiloscopus fuscalus 2 2
Masked Laughingthrush Garrulax perspiciialus 17 5 2 10
Greal TR Parus major g 1 2 2 2 2
Japanese White-eye ZOSterops japonicus Ed 4 5
L ong-tated Shrke Lanius schach 2 1 1
[Cornmicn Magpie Pica pica 6 4 2
iack-faced Bunting Ermberiza spodocephala 8 3 4 1
Littha Bunting Emberza pusits 1 1
Date of Survey: 31 March 2004
- TaiHo |, Creund
Common Name Sciantific name Toia § Pak Mong Wan Tunei :]!oad
Chinesa Pond Heron Ardeoia bacchus i 1
Liide Egrot Egrefla garzenta H 1
White-breastad Waterhen Amauromis phoenicunss 1 1
Commaon Sandpipar Actitis hypoleuces t 1
Spotted Dave Steptopefia chinsnsis 3 1 1 i
Larga Hawk Cuckoo Hierococcyx Sparvernides 1 1
Lesser Goucal Centropzus bengalensis 1 ]
White-throated Kinglisher Halcyon smytnensis 2 2
Cormon Kingfisher Alcedo atthis 3 1 2
Bam Swallow Hirundo rustica 12 10 2
Clve-backed Pipit Amthus hodgsont 2 2
White Wagtail Mutacitla alba ! 1
Red-whiskered Butbul Pycnonotus jocssus 10 4 2 4
Chinese Bulbul Pycnonotus sinensis 9 1 4 4
Siberian Rubythroat Lusciria calliope 2 1 1
Common Stonechat Saxicola tomquata 1 1
Common Taitorbird Crthotomus sulonus 4 2 2
Yellow-browed Warbler Phylloscopus inomalus 1 1
Masked Laughingthrush Garrulax perspicillatus 17 il 2 5
Hwamei Garrulax ¢anorus 3 1 2z
Great Tit Parus major 5 2 1 2
Brown Shrike Lanius cnstalus 1 i
Long-tailed Shrike Lanius schach 3 i 2
Common Magpie Pica pica 2 2
Black-collared Starling Stumus nigricoflis 2 2
Crested Myna Acridotheres eristatellus 4 4
Black-faced Bunting Emberiza spodocephala 4 2 t 1
Chestnut-eared Bunting Emberiza fucala 1 1
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Hong Kong - Zhuha - Macao Bridge
Hong Kong Section and Nonh Laatau Highway Connection

Ecological Baseline Sutvey

Avifauna

Date of Survey: 15 Apiil 2004

Tun
Common Mame Scientific name Total Ch:l:*Lap C:u:?g Ch‘i’ung Tin Sam Hok Tau Ferry Pier Shato SS::: Sham Wat
Banery ung Bay Wan Wan Tsuen Wan
Chinese Pond Heron Ardeola bacchus "3 3
Swinhoe's Egeet Egrefia eutopholes 3 3
Litde Egret Egretia garzetia 7 4 1 2
Great Egret Egretia alba 10 10
Black Kite Milvus migrans 3 1 2 2
Cresled Serpent Eagle Spilomis cheela ! 1
Crested Goshawl Accipiter Invirgatus 2 1 1
Common Buzzard Buteo buteo t 1
White-breasted Waltethen Amauromis phoenicurus 2 2
Common Sandpiper Actilis hypoleucos 2 1 1
Spotied Dove Steptopelia chinensis 8 8 2
|arge Hawk Cuckoo Hiarocoooyx sparveroides 4 3 1
Common Koel Eudynamys soofopacea 1 1
Greater Coucal Centropus sinansis 2 2
Lesser Coucal Cenlropus bengalensis f 1
Pacific Swilt Apus pacificus 4 4
Litthe Swifl Apus affinis 2 2
Black-capped Kingfisher Halcyon pifeala 2 1 1
Doliarbird Eurystornus orentalis H 1
Olive-backed Pipit Anthus hodgsor 7 3 4
Yellow Waglail Motacilla flava H 1
Grey Wagtall Motacilla cinerea 1 1
White Wantail Motacilla alba ? [
Red-whiskered Buibul Pycnonotus jocosus 53 12 10 & 10 10 5
Chinesa Bulbul Pycnonolus Sinensis 31 5 5 7 2 12
Sibarian Rubythroat uscinia caliopa 2 1 ]
Oriantal Magpie Robin Copsychus savlaris 17 3 B [
Commen Tadorbied Orthotomus sutorius 19 3 1 4 2 o 2
Y etbow-browed Warbler Phylloscopus inpmalus T 1
Erusky Warbler Phyfluscopus fuscalus 1 1
Masked Laughingthrush Ganiax parspicillaius 8 3 3 1 1
Hwamel Gamdax canorus ! 1
Great Tit Parus major a7 3 2 1 4 3 10 4 19
Fovic-latied Sunbird Agthopyga chrstinae 1 1
[Japancsa White-eye Zosterops fapornicus 25 7 5 3 1 10
Long-aied Shrike Lanius schach 2 1 1 1
Blue Magpie Urceissa enythrothyncha 3 1 2
Common Magpie Pica pica 1 1
White-shouldered Stading Stumus sirensis 2 2
Crested Myna Acridotheres coslatelius 19 12 3 2 2
Black-Taced Bunting Emberiza spodocephaia g 1 B 1
Chesinut Bunting iEmbeariza naila t 1
Prate of Survey: 19 April 2004 [Might)
Tu Snam
Common Name Scieniific nama otar | "ok 2P Chung ChI:g"gBay Tingam | MoK T | oy pier] AL | shek Sham wat
Battery Tsuen
Chinesa Pond Heron Ardeola bacchus 1 1
Little Egret Egrella garzetla 1 1
Great Egret Egretta alba 1 1
White-bellied Sea Eagle Haliaeetus levcogasier ! 1
Chinese Francolin Francolinus pirtadeanus 2 2
Slaty-egged Crake” Halling eunzonviges 3 2 1
Wood Sandpiper Tringa glarepia 1 ]
Coflared Scops Owl Otus bakkamoena 6 2 3 1
Black-capped Kingfisher Halcyon pileata 1 1
Hwamei Ganulax canorus ) <]
Common Magpie Fica pica ! 1




Hong Kong - Zhubai - Macac Bridge
Hong Kong Section and North Lantau Highway Connection

Ecotogical Baseline Survey

Avifauna
Date of Survey: 27 Apal 2004 (Night)
o i Ho Cheung
Corprnon Name Scientitic name Toial | Pak Mong Wan Tun% ?;-:.oad
il
Pacific Reet Egret Egrerla sacra 1 1
Slaty-legged Crake Ratina aurizoncides 1 1
Collared Scops Owl Ctus bakkamoena 2 2
Eurasian Eagle Owd Bubo bubo 1 t
Savanna Nightjar Caprimulgus affinis 2 1 1
White-throated Kingfisher Halcyon smymensis 2 2
Grey Wagtait Motacilla cinerea 7 1
Date of Survey: 30 April 2004
. Taide | Cheung
Commaon Name Scientific name Total | Pak Mong Tung Road,
Wan Hill
Chinese Francofin Francolinus pinladeanus 2 2
Common Sandpiper Actitis hypoleucos 2z 2
Spotted Dove Steptopetia chinensis 1 1
Chestnut-winged Cuckoo Clamator coromandus 1 1
Large Hawk Cuckoo Hierococeyx sparveroides 1 1
Indian Cuckoo Cuculus microplerus 1 1
Red-whiskered Bulbul Pycnonotus Jocosus 2 1 1
Chinese Bulbul Pycnonotus Sinensis 3 3 1 ]
Oriental Magpie Robin Copsychus saularis 1 1
Commen Tailorbird Crthotomus sulorius 2 1 1
Dusky Warbler Phyllascopus fuscatus I 1
Masked Laughingthrush Garruiax perspicillatus 3 1 1 1
Japanese White-eye Zoslerps japonicus 1 1
Common Magpis Fica pica 1 1
Lange-billed Crow Corvus macrodhynchos z2 2
Black-coliared Starling Stumus nigricollis ! 1
Crested Myna Acridotheres cristatelius i 1
Date of Suivey: 11 May 2004
o Tai Ho Cheung
Common Name Scientific name Total j Pak Mong Wan Tung:’ ;}oad
Striated Heron Butonities sinatus 1 1
Lite Egret Egrefta garzatta 3 3
Black Kite Milvus migrang 1 1
Chinese Francolin Francolinus pintadeanus 2 1 1
‘White-breasted Waterhen Amauromis phoenicurus ! 1
Grey-tailed Tattler Hateroscelus brevipes 3 3
Spotted Dove Sleptopelia chinensis 4 4
Larga Hawk Cuckoo Hiermopecyx sparnveroides 2 1 1
Indian Cuckoo Cucuius micropterus i 1
Common Koel Eudynamys scolopacea 2 1 1
[Greater Coucal Centropus sinensis 1 1
Whiie-throated Kingfisher Halcyon smymensis 1 1
Red-whiskered Bulbul Pyenonolus jocosus 4 4
Chinese Bulbul Pycronoius sinansis 13 7 5
Orienta) Magpie Fobin Capsychus saularis 1 1
Blue Whistling Thrush Myophonus caeruleus 2 2
Common Tailorbird Ortholomus sutornius 1 1
Masked Laughingthnush Garrulax perspicillatus 2 2
Great Tit Parus major 1 1
Black Drongo Dicrunues macrocenzus T 1
Crested Myna Acrdotheres cristatelius & ]
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Hong Korig - Zhuhai - Macao Bndge
Hong Kong Secticn and North Lantau Highway Connection

Ecologiez] Basebne Survey
Avitauna

Date of Survey: 12 May 2004

Tul
Common Name Scientfic name: Total Ch:z(l:*Lap g::nr?g Ch::gn%ay Tin Sam H?‘:;::u Ferry Pigr s:,:; :o %:::1 ShmnWat
£ry Tsuen
Striated Heron Butondes sinalus -3 2 1
Chinese Pond Heron Ardeola bacchus 3 2 1
Litse Egret Egretta garzeha ] 1 4 1 2
Black Kite Mivus migrans 4 1 3
Besra Accipiter wigatus 1 I
Chinese Francolin Francolinus pintagdearnus a3 )
White-breasted Waterhen Amauromis phoenicurus 1 1
Common Sandpiper Additis hypoleucos 4 1 3
Grey-tailed Tattler Helemscelus brevipes 9 -]
Spotted Dove Steptopelia chinensis 28 1 2 10 5 3 5 1
Emerald Dove Chalcophaps indica 1 1
Large Hawk Cuckoo Hierococcyx sparveroides 9 1 4 2 1 1
Indian Cuckod Cuculus microplernus 2 1 1
Common Koel Eugynamys scofopacea 2 1 1
Greater Coucal Centrpus Snensis 7 2 1 4
Paclic Swift Apus pacificus 21 1 2 10 & 2
Litle Swilt Apus affinis 2 2
White-throated Kingfisher Halcyon smymensis 4 1 1 2
Barn Swaliow Hirundo rustica 22 2 20
Grey Wagtaif Motacilla cinerea 2 2
White Wagtail Motacilla alba t 1
Red-whiskesed Bulbuw Pyenonolus jocosus 38 4 10 6 4 10 4
Chinesa Bulbul Pyenonolus sinensis 21 2 10 5 a
Sooty-headed Bulbul Pycnonolus aurigaster 2 2
Qriental Magpie Aobin Copsychus saufans 5 2 1 1 1
Common Tailorbird QOrtholomus Sulorius 4 4
Masked Laughingthtush Garrulax perspicilatus 36 5 6 B 4 13
Hwamei Garrulax canors 2 2
Great Tt Parus major 2z 3 Fl 4 7 4
Japaness White-eye Zosterops japonicus 8 2 B
Long-tailed Shrike Lanius schach 3 1 1 1
Black Drongo Dicrurus macrocercus 5 2 1 2
Hair-crested Drongo Dicrurus hioftentolus 2 1 1
Common: Magpie Fica pica 3 1 2
Large-bilied Crow Corvus macrorhynchos 8 a
White-shouldared Starding StHmus Sinensis z 2
Black-cotlared Starling Stumus nigricollis 8 2 1 2 2 2
Evragian Tree Spamow Passer montanus 1 1
Scaly-breasted Munia Lonchura punciulata 4 4
Chinesg Bamboo Partridge Barnbusicola thoracica 1 1
Yeliow-fronted Canary Serinus mozambiqus 1 1
Date of Survey: 27 ¥ay 2004 {Day and Night}
Commaon Name Scientific name Total San Shek
Wan
Chinese Francolin Francolinus pirtadeanus 3 3
L.esser Coucal Centropus bengalensis 2 2
Pacific Swift Apus pacificus 1 1
Littie Swift Apus affinis 2 2
Richard's Pipit Anthus nchardi 1 1
Chinese Bull Pycnonolus singnsis 4 4
Hwamei Gamuax Canorus 3 3
Long-tailed Shrike Lanius schach 3 3
Large-billed Crow Corvus macroriynchos 2 2
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Honrg Kong - Zhuha - Macao Bndge
Hong Kong Sechion and North Lantau Highway Connection
Ecological Baseing Survey

Mammat

Date of survey 20 and 25 September 2003

Orlginal Study Arna

Species Common name Abundance
Cervidae
Muntiacus munlac Indian Mumac 1
Infrared-triggered cameras Locatlon UTM™ ref,
Camera set 1 Kau Lz 450 HE 007680
Camera set 2 Hau Hok Wan 495Q) GE 9966860
Date of survey 22 and 25 September 2003 (Night}
Original Study Area
No species recorded
Date of survey, 2 and 8 October 2003

5 and 8 Oclober 2003 {Night}
Addltional Study Area
Na species recorded
Daie of survey. 23 October 2003 {Night)
Sham Wat and Sham Shek Tsuen headland
Specles Common name Abundance
Soricidae
Svncus murinus Brown Musk Shrew 1

Daie of survey: 24 Oclober 2003
27 October 2003 (Day and Night)

Sham Wat and Sham Shek Tsuen headland
Ko species recorded

Date of survey: 268 Cctober 2003

West of Tat Ho Wan
No species recorded

Date of survey: 5 Novemnber 2003 (Day and Night)

Inland study area for San Shek Wan tunnal option
No species reconded

Location

Sha Lo Wan

Habitat

Tall shrubland
TaH shrubland

Location

Sham Wat

UTM raf.

490Q GE 983675

No. avents
14
1

UTM ref, _

490 GE 876655

Habitat Date Hong Kong status”
Talt shrublang 250903 Common

“Alter Reels {1996)
Results

No mammal pholos cblained
No mammal pholos obtained

Habltat Date Hong Kong status

Vikage 23.10.03  Probabty common



Hong Koag - Zhuhat - Macao Bndge
Hoag Kong Sechion and Norh Lantau Highway Connaction
Ecologicat Basehne Survey

Mammals

Date of survey. 25 November 2003

Chek Lap Kok to Sham Wat
Mo species recorded

Date of survey 26 November 2003

Tal Ho Wan
Mo species recorded

Dale of survey: 10 December 2003 {Night)

Chek lLap Kok to Sham Wat
ho species observed; infrared-inggered cameras sel up for five days

Infrared-trlggered cameras Location UTM ref.
Camera se1 1 Sham Shek Tsuen headland 490 GE 978663
Camera set2 Sham Shek Tsuen headland 490 GE 979665

Date of survey. 15 December 2003 {Night)

Tai Ho Wan
No sparcies recorded

Date of survey. 22 January 2004

Chek Lap Kok to Sham Wat

No species cbserved; infrared-tiggered camenas se! up for five days
tnfrared-triggered cameras Location: UTM raf.
Camera set 1 Sham Shek Tsuen headland 450 GE 978663
Camera set 2 $ha Lo Wan headland 490 GE 985677

Data of survey. 27 January 2004

Tal Ho Wan
Mo species recoted

Date of Survey: 17 February 2004 (Night)

Chek Lap Kok to Sham Wat
Mo species observed
(several unidentified inseclivorous bals acrmss Study Area)

Dale of Survey. 19 February 2004 (Night}

Tal Ho Wan
No species cbserved
(several unidentified insectivorous bats across Study Area)

Habitat
Secondary woodland
Secondary woodland

L]

Habltat
Secendary woodiand
Secondary woodland

No. events

2
]

No. events
2
(]

Results
N
Nil

Results
il
Nil




Hong Kong - Zhuhai - Macao Bndge

Hong Kong Section and Nonh Lanlau Highway Connection
Ecotogical Baselne Survey

Mammals

Date of survey. 16 March 2004

Chek Lap Kok to Sham Wat
No species cbserved

Date of survey: 17 March 2004

Tat Ho Wan
No species cbserved

Date of survey: 20 Apnl 2004 (Night)

Chek Lap Kok to Sharn Wat

Specias Common nama Abdndance
Munliacus munijak Barking Deer t

{several unidentified inseclivorous bats across Siudy Area)

Dale of survey. 27 April 2004 {Night)
Tat Ho Wan

Mo species cbserved
{several unidentified insectivorous bais across Study Area)

Date of survey: 9 May 2004

Tai Ho Wan
Mo species observed

Date of survey: 9 May 2004 (Night)
Tal Ho Wan

Na specias cbserved
{severm| unidentified insectivorous bats across Study Area)

Date of survay; 12 May 2004

Ghek Lap Kok to Sham Wat
No species observed

Date of survey. 18 May 2004 (Night)

Ghek Lap Kok to Sham Wat
No species observed
(several unidentified inseciivorous bals across Study Area)

Dazle of survey. 18 May 2004 (Day and Night}

Addiional Study Area for tunnel portal optlon
No species observed
{severzl unidentified insectivorous bats across Study Area)

Location UTM rof. Habitat Hong Kong status”

Sham Shek Tsuen 490 GE 975662 Tall shrubland Common
Note: Barking Deer heard in almos! same focabion (490 GE 97T6661) by PJIL on 17th March

“afier Reels, 1996
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Hong Kong - Zhuha - Macao Brige

Hong Kong Sechion and Nerh Lantau Highway Coanection
Ecological Baseline Survey

Dragonfles

Dale of survey 20 and 25 Seplember 2003

Onginal Study Area

Species Commen name
Libetulidae

QOrthetrum glaucum Common Slue Skimmer
Orthelrum prunosum Common Red Skwmmer
Orthetrum pruinosum Common Red Shirerner
Orthetrum sabing Green Skirvmer
Orthelrum sabina Green Skimmer
Orthelrum sabing Green Skimmer
Fanlata flavescens Wandenrng Ghder
Pantata favescens Wandenng Glider
Pantala Navescens Wanderng Glider
Pantala favascens Wandenng Glider
Panlala Pavescens Wandenng Ghder
Panlala favescens Wandaring Ghder
Pantala Ravescens Wwandenng Glider
Pantala flavescens Wandenng Ghder
Paniala flavescens Wandenng Ghder
Panlala favescens Wandenng Glkder
Pantala flavescens Warndering Glider
Pantala favescens Wandering Glider
Paniala flavescens Wandering Glider
Tramea virginia Saddiebag Glider

Date of survey: 2 and 8 October 2003

Additional Study Area

Specles Common hame
Platycnemididae

Copera marginpes Yekow Featherlegs
Copera magnipes Yelkew Fealherlegs
Libeulidae

ACEoma panorpoides Asian Pintail
Crocothemss serviia Crimson Darter
Diplacodes triviaks Blue Percher
Osthelrum glaucum Common Blue Skimmer
Orthetrum pruinasum Comenon Red Skirmmer
Orhelrun: sabina Green Skimmer
Onhelrum sabina Green Skimmer
Panfala Ravescens Wandering Glider
Panlafa flavescens Wandering Glider
Pantala Ravescens Wandering Glider
Pantalz Ravescens Wandering Glider
Panlala lavescens Wandering Glider
Trithemis festiva indigo Dropwing
Trithernis festiva indigo Dyopwing
Trihemis festiva Indigo Dropeing
Trithemis festiva Indigo Dropwing

Dota of survey. 23 October 2003 {Night}

Sham Wat and Sham Shek Tsuen headland

No species observed

Dale of survey. 24, 27, 28 Qctober and 5 November 2003

Sham Wat and Sham Shek Tsuen headiand

Speches Cominon name
Libefiukdae

Orthetrum glaucum Comrnon Blue Skimmer
Orthetrum pruinosm Common Red Skimmer
Orthelrum sabha Green Skimmer
Fantatz flavescens wWandesing Glider
Pantala favescens Wandering Glider
Panfala favescens Wandering Glidar
Trthemis festiva Ingigo Cropvang

West of Tal Ho Wan

Species Commen pame
Aeshnidae

Anax immacuifrons Fiery Emperor
LibeHulidae

Pantala flavescens Wanderng Glider

Infand study area for San Shek Wan tunnel optlon

Species Common nama
Aeshnidae

Anax knmacufirons Fiery Emperor
Libetulidae

Orthetrum glavcum Common Blue Skimmer
Orthatrum sabina Green Skimmer
Panlala Ravescens Wandering Ghder
Pantala flavescens Wandering Glider
Pantata flavescens Wandering Glider
Trithemis aurora Crimson Drogwing
Trhamis fostva Indigo Drogwing

Abundance

BYURBEaaa s NS a =

120

Abundance

-

¥

R Y D L R e

Abundance

= W N

Abundance

Abundance

[EXTR SN A

Location

Hau Hok Wan
Hau wong Temple
Kau L

San Tau

¥auliv

Hau Hok Wan

Chek Lap Kok

Tung Chung Ballery
Ma Wan Chung
Hau Wong Temple
San Tay

Kauli

Tung Chung Baltery
Ma Wan Chung
Hau Wong Temple
San Tau

Kau Liu

Hau Hok Wan

Sha Lo Wan

Chek Lap Kok

Locatlon

Tai Ho Wan
Tai Ho Wan

Tai Ho Wan

Tai Ho Wan

Tai Ho Wan

Pak Mong 1o Ngau Kwu Long
Tai Ho Wan

Pak Mong 1o Ngau Kwu Long
Tai Ho Wan

West of Pak Mong

Pak Mong to Ngau Kwu Long
Tai Ho Wan

NE of Tai Ho Wan

West of Pak Mong

Pak Mong lo Ngaus Kwue Long
Tai Ho Wan

NE of Tai Ho Wan

Pak Mong 10 Ngau Kwu Long

iccation

Sham Wal
ShamwWat
Sham Wat
Sham Wal
Sham Wal
Sham $hek Fsuen
Sham Wat

Location

Wes! of Tai Ho Wan

West of Tai Ho Wan

Locatlon

S of Hau Hok Wan

5w of San Tau
5W of San Tau
SW of San Tau

5 of Hau Hok Wan
E of San Shek Wan
5 of Hau Hok Wan
S of Hau Hok Wan

UTM ref,

490 GE 9967
49Q HE 0266
490 HE 00668
49Q HE 0167
490 HE 0068
49Q GE 9967
490 HE 0268
49Q HE 0267
4901 HE 0267
490 HE 0266
490 HE 0167
490 HE 0068
49Q HE 0267
400 HE 0267
490 HE D268
49Q HE 0167
4901 HE 0068
490 GE 9967
48Q GE 8867
490} HE 0268

UTHA ref.

490 HE 0768
48Q HE 0768

490 HE 0768
480 HE 0763
48Q HE 0763
49Q HE 0663
480 HE 0768
450 HE 0568
480 HE 0768
490 HE 0568
490} HE 0668
490 HE 0768

- 48Q HE 0769

49Q HE 0568
4901 HE 0668
49Q HE 0768
490 HE 0769
490 HE 0668

UTM ref.

490G GE 8765
490 GE 9765
490 GE 9765
490 GE 9765
490 GE 9765
460 GE 9766
490 GE 9765

UTM ref.

490 HE D468

490 HE 0568

UTM ref.

490 GE 9967

490 HE 0057
49 HE 0067
49C HE 0067
49Q GE 9967
4% GE 9966
49Q GE 9967
49Q GE 9967

Habitat

Stream

Drslurbed f wasteland
Tall shrubland
Secondary woodiang
Tall shrubtand
Shsubby grasstand
Shrubby grassland
Secondary woodiznd
viltage

Disturbed / wasteland
Secondary woodland
Tali shrubland
Secondary woodland
Village

Disturbed / wasteland
Secondary woodland
Tall shrubland
Shrubby grassiand
Tall shrubland
Shrubby grasstand

Habitat

Shrubby prassiandg
Shrubby grassiand

Shrubby grassland
Shrubby grassland
Shrubby grassland
Secongary woodland
Ehrubby grassland
Secondary woodiand
Shrubby grassiand
Shrubby grassiand
Village woodland
Shrubby grassland
Shrubby grassland
Sheubby grassiand
Secondary woodisnd
Shrubby grasstand
Shrubby grassiand
Secorklary woodland

Habitat

Stream
Stream
Coastal grassishrub
Coaslal grass/shrub
Coaslal grass/shrub

Disused agricultural fielkds

Stream

Habltat

Stream

Shrubby grasslang

Habltat

Stream

Stream

Shrubby grassland/iall shrublind
Shiubhy grasslandial shrubland
Shrubby grasskandatall shrubland
Shrubby grasslandiall shrubland

Stream
Stream

Date

25.09.03
20.09.03
25.09 03
25.00.03
2500.03
25.09.03

20.09.03

20.09.03
20.09.03
2009.03
20.08.03
20.08.03
250003
250903
25.09.03
25.09.03
250903
2500.03
25.09.03
20.09.03

Date

042.10.03
08.10.03

08.10.03
08.10.03
08.10.03
02.10.03
02.10.03
02.10.03
02,10.03
02.10.03
02.10.03
42,1003
08.10,03
03.10.03
02.10.03
02.10.03
08,10.03
08.10.03

Date

241002
27.10.03
27.10.03
24,10,02
27.10.03
27.19.03
24.10.02

Date

28.10.03

28.10.03

Date

05.91.03

05.11.03
05.11.03
05.11.03
05.11.03
0511.03
05.11.03
05.11.03

Hong Keng status®

Abundanl
Abundant
Abundant
Abundant
Abundant
Abundant
Abundant
Abundant
Abundan
Abundant
Abungdant
Abundant
Apundant
Abundanl
Abundant
Abundant
Abundant
Abundant
Abyndant
Common

~After Witspn {1997)

Hong Kong status®

Abundan
Abundant

Common

Abundant
Abundant
Abunda2m
Abundant
Common

Common

Aburwant
Abundant
Abundant
Abundant
Abundant
Abundant
Abundant
Abundant
Abundant

“After Wilson {2003}

Heng Kong status®

Abundant
Abundant
Commeon
Abundant
Abundan
Abundant
Anundant

Hong Kong stalus®*

Common

Abundant

Hong Kong status*

Common

Abundant
Common

Abundant
Abundant
Abundant
Abundant
Abundanl

“After Wilson (2003)



Hong Kong - Zhuhar - Macao Brdge

Hang Kong Sectien and Norlh Lamau Highway Connechion

Ecological Baseline Survey

Dragonfies

Dale of survey: 25 and 26 November 2003

Chek Lap Kok 1o Sham Wat

Spatles Common name Abundance Location
Libelukdae

Orthatrum sabina Green Skimmer 3 Tin Sam
Orthetrum sabing Green Skimmer 1 Kau L

Orthelrum sabina Green Skimmer 1 Sham Wal
Frithemis festiva indigo Cropwang 1 San Tau

Trithemis fesliva Indige Dropwing 1 Sham Wat

Pantala flavescens wandering Gliders 3 Chek Lap Kok
Pantala ffavescens wandering Glider 1 Ma Wan Chung
Pantala lavescens Wwandering Glider 5 Hau Wong Temple
Pantala flavescens Wandering Glider 2 San Tau

Panltala flavescens wandering Glicer 7 5ha Lo Wan
Pantala Navescens Wandering Glider 8 Sham Wal

Pantala flavescens Wandering Glider 2 Sham Shek Tsuen
Tal Ho Wan

Spacles Common nama Abundance Location
Platycnemididae

Copera marginipes Yeliow Featheregs 1 Pak Mong ia Ngau Kwu Long
Liselulidae

Trithernis fastiva Indigo Dropwing 1 Tat Ho Wan
Panlala flavescens Wandering Glider 2 West of Pak Mong
FPanlala Ravescens Wandering Glider 2 Tai Ho Wan
Pantala flavescans W andering Glider 1 Pak Mong to Ngau Kwu Long
Pantala lavescans Wandering Glider 3 NE of Tai Ho Wan

Date of survey: 10 December 2003 (Night)

Chek Lap Kok to Sham Wat
No species recorded

Date of survey. 15 December 2003 {Night)

Tat Ho Wan
No species recorded

Date of survey; 22 January 2004

Chek Lap Kok to Sham Wat
No species recorded

Date of survey: 27 January 2004

TalHo Wan
Mo species recorved

Date of survey: 17 Febiuary 2004 {Night)

Chak Lap Kok 10 Sham Wat
No species cbserved

Date of survey: 19 February 2004 (Night)

Tal Ho Wan
No species cbserved

2

UTM raf.

490 HE 0167
490 HE 0068
260 GE 9765
46Q HE G167
490 GE 8765
49C HE 0268
490 HE 0267
490 HE D266
490 HE 0167
49} GE 9667
450 GE 9765
490 GE 9766

UTM ref.

460 HE 0668

49Q HE 0768
280 HE 0568
480 HE 0768
460 HE 0668
49Q HE 4769

Habilat

Shrubby grasstand

Tail shrubland

Coastal grassishrub

Sirearn

Slream

Shrubby grassland

Vilage

Disturbed f wasleland

Secondary woodland
_Tail shrubland

Coastal grassishrub

Disused agncultural fields

Habitat

Pand

Stream

Shrsoby grassland
Shrubby grasskand
Vilage woodland
Shrubby grasstand

BPate

254103
251103
251103
261103
251103
251103
2H1103
251103
25103
251103
251103
251103

Pate

26,11.02

26.11.03
2611.03
2611403
26.11.03
26.11.03

Hong Kong status®

Common
Commaon
Common
Abpundant
Abundant
Abundant
Apundant
Abundant
Abundant
Abundant
Abundant
Abundant

Hong Kong status*

Abundant

Abundant
Abundant
Abundant ;
Abundani [
Abundant

*Afer Wilson (2003}




Hong Kong - Zhwhian Macoo Bnune

Hong Kong Secton and Norh Lanlau Highway Conneclion

Ecolofical Baseline Survey
Dragonfles
Date of survey 16 March 2004

Chek Lap Kok t¢ Sham Wat
No species observed

Date of survey 17 March 2004
Tal Ho Wan

Specios
Platycnemididae
Copera marginipes
Copera marginipes

Date of survey: 20 Apri 2004 {Night}

Chek Lap Kok to Sham Wat
No species observed

Date of survey. 27 Apnil 2004 (Wight}

Tal Ho Wan
Mo species observed

Date of Survey. @ May 2004
Tal Ho Wan

Spacles
Chierocyphidae
Rhinocypha perforala

Euphaeidae
Euphaes tecorata

Platyenernidilae
Copara marginipas
Copara marginipas

Proloneuridae
Provasinaura aufumnalis

Gomphidae
Laplogomphus elegans

Libeukdae
Crocothemis servilia
Lyriothemis elegantissima
Ovthalrum chrysis
Orthetrum glaucum
Oxrthstrum sabina
Orhelrum sabing
Fantala favescens
Trithemis auora
Trthemis restiva
Trthemis fastiva

Dale of Survey. 9 May 2004 (Night)

Tal Ho Wan
HNo species observed

Common name

Yellow Feathertegs
Yelow Featherlegs

Common name

Common Blue Jewel

Blatk-banded Gossamensing

Yeliow Featheriegs
Yellow Featherlegs

Black Threadtail

Elegant Clubtail

Comson Darter

Forest Chaser
Red-faced Skimmer
Comémon Blue Skimmer
Green SKimmer

Green Skimmes
Wandering Ghder
Crirmson Dropwing
Indigo Dropraing

indigo Dropwing

Abundance

2
2

1

PR IFT ) K RSP

Location

Pak Mong 10 Ngau Kwu Lang

Tai Ho Wan

Abundance Location

Pak Mong lo Tai Ho Wan

Pak &ong to Tai Ho Wan

Pak Mong 1o Tai Ho Wan
west of Tai Ho Wan

Pak Mong ta Tai Ho Wan

Pak Mong o Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong 1o Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Meng to Tai Ho Wan
Wes! of Tai Ho Wan

Pak Moeng to Tal Ho Wan
Pak Mong 1o Tai Ho Wan
Pak Mong to Tai Ho Wan
Waesl of Tat Ho Wan

(%]

UTM rof.

490 HE 0668
40Q HE 0768

UTM raf.

490 HE 0688

4680 HE 4668

490 HE 0568
450 HE 0568

49Q HE 0668

490 HE 0668

4850 HE 0663
49Q HE 668
490 HE 0668
490y HE 0868
490 HE 0668
450 HE 05638
450 HE 0668
4901 HE D868
49Q1 HE 06588
49Q HE 0568

HabHat

Stream
Stream

Habltat

Stream

Stream

Stream
Suream

Stream

Secondary woottand

Stream

Secondary woodlarid
Stream

Stream

Shrubby grasslandg
Shrubby grassiand
Devebped area
Stream

Stream

Stream

Hong Kong status”

Abundant
Aburdant

*After Wilson, 2003

Heng Kong status®

Abundant

Abundant

Abundant
Abundant

Abundant

Abundant

Common
Abungant

Atundant
Abundant
Abundant
Aburdant



Hong Kang - Zhuhar - Macao Broge
Hong Kong Secton and Nonk Lantau Highway Connection

Ecclogical Baselne Survey
Dragonflies

Date of Survey 12 May 2004
Chek Lap Kok to Sham Wat

Specles
Chiorocyphidae
Rhinocypha parforata
Rivnocypha perforata

Euphaedae
Euphaea decorala
Euphaea decorala

Protoneundae
Prodasingura autumnalis
Prodasineura autumnalis

Gomghidae
Melligomphus moluarms

Libetulidze
Brichytiplax chalybea
Naurothemis tullia
Cyrthetrin glaucum
Orthelrmn glaucum
Orthetrum glaucum
Orthaltrum luronicum
Panlalz Bavescans
Panlala Ravescens
Rhyotherys tiangulans
Trithemis aurora
Trithamés aurors

Common name

Common Blue Jewel
Common Blue Jewel

Black-banded Gossamerwing
Black-banded Gossamenwng

Black Threadtail
Black Threadiail

Small Hookiarl

Biue Dasher

Pied Percher

Cammon Blug Skimrer
Cammon Blue Skimmer
Common Blue Skimmer
Marsh Sksmmer
Wandenng Gider
wandering Glider
Sapphire Flutierer
Crmspn Dropwing
Crimson Dropwang

Date of Survey. 13 May 2004 {Day and Night)

Additionat Study Area for tunnel portal oplion

Spacias
Chiomecyptudae
Rhinocypha parforala
Rhinocypha perforala

Euphaeidae

Euphava decorata
Euphaes dacorats
Euphaea decorata

Flatycnemididae
Coaficcia cyanomelas

Pratoneuridae
Prodasingura aulurmnalis
Prodasineura aulumnalis

Libefulidae
Orthetrum glaucum
Crthetrum 5abina
Pantata Ravescens
Panlata Ravescans

Cemmon name

Common Blug Jewel
Common Blue Jewet

Black-banded Gossamenwing
Black-panded Gossamenwing
Black-panded Gossamanving

Blue Forest Damsel

Black Threadtail
Black Threadtail

Commaon Blue Skimmer
Green Skimmer
Wandering Glider
Wanderng Glider

Erate of Survey:. 36 May 2004 {Might)

Chak Lap Kok to Sham Wat

Mo spacies observed

Ahundance

S
F4

P R e N N

Abundance

o

-

tocatlon

San Tau
Sha Lo Wan

San Tau
Sha Lo Wan

San Tau
Sha Lo Wan

San Tau

Tung Chung Bay
Tung Chung Bay
San Tau

Sha LoWan
Shan Shek Wan
Sha LoWan
San Tau

Kauw Liu to Hau Hok Wan
Tung Chung Bay
Tung Chung Bay
Sha Lo Wan

Location

San Tau
Sha Lo Wan

Ngau Ay
$San Tau
$ha Lo Wan

San Tau

San Tau
Sha Lo Wan

Ngau Au
Sha LoWan
Ngau Au
Sha Lo Wan

UTH ref.

450 HE 0067
400} GE 9867

490 HE 0067
49Q GE 9867

49Q HE D067
49Q GE 9867

490} H& D067

490 HE 0166
490 HE 0166
49Cr HE 0067
490 GE 9667
490 GE 9866
490 GE 5867
490 HE 0067
480 HE 0068
450 HE 0166
490 HE 0166
490 GE 6867

UTM ref.

490 HE 0067
490 GE $867

400 HE 0166
490 HE Q067
49Q GE 9867

49C HE 0067

460 HE 0067
450 GE 9867

490 HE 0166
480 GE 9867
490 HE 0166
490Q GE 9867

Habitat

Siream
Stream

Slream
Slream

Sireamn
Streamn

Siream

Pond

Pond
Villageforchard
Stream
Stream
Stream
Viltage/orchard
Tall shrubland
Pond

Pond

Stream

Habitat

Stream
Shnibby gressland/Secondary woodland

Small stream
Stream
Sheubby grasstand/Sacondary woodiand

Stream

Straam
Shrubby gresshand‘Secondary woodland

Shrubby grassland
Shrubby grRsskandiSecondary woodland
Shrubby grassiand
Shrubby grassihand/Secondary woodland

Hong Kong status®

Atundant
Apundant

Abundanlt
Abundant

Abundani
Abundant

Uncommon

Common
Comman
Abundani
Abundart
Abundani
Abundant
Abundant
Abundant
Uncommon
Abundant
Abundant

Hong Kong status™

Abundant
Abundant

Anundant
Ardndant
Abundant

Convnen

Abundant
Abundant

Abundant
Common

Abundant
Aburidant
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Appendix K

List of Recorded Butterfly Species



Hong Kong - Zhuha. - Macao trdge
Hong Kong Section and North L antau Highway Connection
Ecologcal Baseline Survey

P Butterflies

Date of survey 20 and 25 September 2003

Ongnat Study Area

Specios Common neme Abundance  Location UTM ref. Habitat Date Hong Kong status®
Papilionidae
Graphium sgamemnon Taied Jay 1 Hau Wong Tempie 49Q HE 0266 Disturbed / wasteland 200903 Very common
Graphium sgamemnon Tailed Jay 1 Hau Wong Tempie 49Q HE 0266 Disturbed / wasteland 250903 ' Very common
Graphium agamemnon Tailed Jay 2 San Tau 49Q HE 0167 Secondary woodland 200803 Very common
Graphium agamemnon Tailed Jay 1 Kau Lu 49Q HE 0068 Tail shrubland 2009 03 Very common
Graphium doson Common Jay 1 San Tau 49Q HE 0167 Secondary woodiand 200903 Uncommon
Graphium sarpedon Common Biuebollle 1 San Tau 49Q HE 0167 Secondary woodiand 200903 Very commaon
Graphiumn sarpedon Commen Biuebotlle 1 Chek Lap Kok 490 HE 0268 Shrubby grasstand 250903 Very common
Graphium sarpedon Common Bluebottie 1 Sha Lo Wan 49Q GE 9867 Tall shrubland 250903 Very common
Papiio citia Common Mime 4 Chek Lap Kok 49Q HE 0268 Shrubby grassiand 200903 Common
Papio citia Common Mime 5 Chek Lap Ko 49Q HE 0268 Shrubby grassiand 250903 Common
Papio ciytia Common Mime 1 Tung Chung Battery 49Q HE 0267 Secondary woodiand 2009.03 Common
PapiSo ciytia Common Mime 2 Tung Chung Battery 49Q HE 0267 Secondary woodland 250903 Common
Papio chytia Common Mime 1 Tin Sam 49Q HE 0167 Shrubby grassiand 250903 Common
Papio demoleus Lime Bulterfly 1 Kau L 49Q HE 0068 Tall shrubland 200903 Common
Papio demoleus Lime Butterfly 1 Hau Hok Wan 490 GE 9967 Shrubby grassiand 200903 Common
Papifio demoiaus Lime Butterfly 1 Chek Lap Kok 490 HE 0268 Shrubby grasstand 250803 Common
Papio demoleus Lime Butterfly 2 Hau Hok Wan 49Q GE 9967 Shrubby grassliand 250803 Comman
Papiio memnon Great Mormon 2 SanTau 49Q HE 067 Secondary woodtand 25.09.03 Very common
Papiio memnon Great Mormon 1 Sha Lo Wan 49Q GE 9967 Abandoned/disused agncullure 25.0903 Very common
Papiio memnon Great Mormon 1 Sha Lo Wan 49Q GE 9887 Tait shrubland 250903 Very common
Papdio polytes Common Mormon 1 Hau Wong Temple 49Q HE 0266 Disturbed / wasleland 2009.03 Very common
Papifio polytes Cammon Mormon 2 San Tau 49Q HE 0167 Secondary woodtand 200903 Very common
. Papiio polytes Common Mormon 2 Kau Liu 49Q HE 0068 Tall shrubland 20.09 03 Very common
- Papiio polytes Common Mormon 1 Hau Hok Wan 49Q GE 8967 Shrubby grasstand 20.0903 Very common
Papiio polytes Common Mormon 1 Hau Wong Temple 49Q HE 0266 Disturbed / wasteland 25.0903 Very common
- Papiio polytes Common Mormon 7 San Tau 49Q HE 0167 Secondary woodland 250903 Very common
T Papiio polytes Common Mormon 3 Hauy Hok Wan 49Q GE 9967 Shrubby grassiand 25.0903 Very common
Papiio polytes Common Mormon 1 Sha Lo Wan 49Q GE 9967 Abandoned/disused agncuiture 25.09.03 Very common
Papifo polytes Common Mormon 3 ShaLoWan 49Q GE 9867 Tait shrubland 25.0803 Very commion
- Papifo protenor Spangie 1 Tung Chung Battery 49Q HE 0267 Secondary woodland 20.09.03 Very common
Papiio protencr Spangle 1 Hau Wong Tempie 49Q HE 0266 Disturbed / wasteland 200803 Very common
Papdo protenor Spangle 2 Hau Hok Wan 49Q GE 9957 Shrubby grassiand 20.08.03 Very comimon
Pathysa entiphetes . Five-bar Swordtail 2 San Tau 48Q HE 0167 Secondary woodland 20.0903 Common
Pathysa entiphates Five-bar Swordtail 3 Kau Lis 49Q HE 0068 Tail shrubland 20.09.03 Common
Pathysa entiphates Five-bar Swordtail 1 SanTau 49Q HE 0167 Secondary woodland 25.00.03 Common
Piaridae
Cstopsila pomona Lemon Emigrant 2 Chek Lap Kok 48Q HE 0268 Shrubby grassiand 20.09.03 Common
Catopsile pomona Lemon Emigrant 1 Ma Wan Chung 49Q HE 0267 Village 250803 Common
Catopsia pomona Lemon Ermigrant 2 Hau Weong Temple 49Q HE 0266 Disturbed / wasteland 25.09.03 Common
Catopsiia pyranthe Mottled Emigrant 1 Hau Wong Temple 49Q HE 0266 Disturbed / wasteland 20.09.03 Common
Catopsda pyranthe Motlied Emigrant 2 SanTau 43Q HE 0167 Secondary woodtand 20.09.03 Common
Eurema brigitra Smali Grass Yeilow 1 Kau Liu 49Q HE 0068 Talt sheubland 20.09.03 Uncommon
Eurema hecabe Common Grass Yellow 1 Ma Wan Chung 49Q HE 0267 Village 20.08.03 Very common
Eurems hacabe Cemimon Grass Yedlow 2 Hau Wong Temple 49Q HE 0265 Disturbed / wastetand 20.09.03 Very commuon
Eurema hecabe Common Grass Yellow 3 Kau Liv 48Q HE 0068 Tall shrubland 2009.03 Very common
Eurams hecebe Commaon Grass Yellow 2 Hau Wong Temple 498Q HE 0266 Disturbed / wasteland 250803 Very common
Euwrerna hecabe Common Grass Yellow 2 Kau Liu 43Q HE 0068 Tait shrubiand 25.08.03 Vary comumon
Ixias pyrone Yeilow Orange Tip 1 Hau Hok Wan 49Q GE 9967 Shrubby grassiand 20.09.03 Uncommeon
Pioris conitio Indizn Cabbage White 1 Tin Sam 49Q HE 0167 Shrubby grassiand 25.00.03 Very commen
RNymphalidas
Cuphsa erymenthis Rustic 1 Chek Lap Kok 48Q HE 0268 Shrubby grassiand 20.09.03 Very common
Cuphe oryswanthis Rustic 2 San Tau 49Q HE 0167 Secondary woodland 20.09.03 Vesy common
Cuphs erymanthis Rustic 12 Kau Liv 49Q HE 0068 Tall shrubland 20.09.03 Very common
Cuphe erymanthis Rustic 2 Hau Hok Wan 49Q GE 9987 Shrubby grasstand 20.08.03 Very commen
Cuphe erymenthis Rustic 1 Tung Chung Battery 48Q HE 0267 Secondary weodland 25.00.03 Very common
Cupha erymanthis Rustic 3 Kau biu 49Q HE 0088 Tail shrubland 25.08.03 Very common
Cupha erymanthis Ruslic 2 Sha Lo Wan 400 GE 9887 Tadt shrubland 25.09.03 Very common
Euplosa core Common Indian Crow 3 Chek Lap Kok 48Q HE 0268 Shrubby grassiand 20.08.03 Very common
Euplose core Common Indian Crow 4 Chek Lap Kok 49Q HE 0268 Shrubby grasstand 25.02.03 Very common
Euploes core Cemmon Indian Crow 1 San Tau 49Q HE 0167 Secondary woedland 20.08.03 Very common
Euplooz cois Commaon Irsdian Crow + Tung Chung Baltery 49Q HE 0287 Secorciary wokiland 350908 Very common
Euplooa core Common Indian Crow 1 Hau Wong Temple 48Q HE 0266 Disturbed / wasteiand 25.08.03 Very common
Euploes core Common Indian Crow 4 San Tau 49Q HE 0167 Secondary woodiand 25.00.03 Very common
Euplooa coro Commeon indian Crow 2 Sha Lo Wan 45Q GE 9867 Taii shrubland 25.09.03 Very common
Euplosa midamus Blue-spotted Crow 1 San Tau 49Q HE 0187 Secondary woodtand 20.09.03 Very common
Eupioss midemus Blue-spotted Crow 1 Kau Liv 49Q HE 0068 Tall shrubland 20.06.03 Vesy common
Eupioss midemus Blue-spotted Crow 1 Hau Hok Wan 49Q GE 9967 Shrubby grassiand 20.08.03 Very cornmon
Euploss midamus Blue-spotted Crow 3 Hau Wong Temple 49Q HE 0268 Disturbed / wasteland 25.00.03 Very common
Hypolmnas boina Great Eggfly 2 Chak Lap Kok 49Q HE 0268 Shrubby grassiand 20.08.03 Very commofs
Hypomnas boina Great Eggily 2 San Tau 49Q HE 0167 Secondary woodland 20.08.03 Very common
Hypoimnas misicpus Danaid Egglly 1 Chek Lag Kok 490 HE 0268 Shrubby grassicnd 20.08.03 Uncommon
ideopsis simis Ceylon Biue Glassy Tiger 1 Kau Liv 49Q HE 0068 Tail shrubland 20.09.02 Very common
Irdeopsis simils Ceyion Blue Glassy Tiger 1 Tung Chung Battery 49Q HE 0267 Secondary woodland 25.00.03 Very cosimon
ideopsis séils Ceylon Bive Glassy Tiger 1 Hau Wong Temple 45Q HE 0268 Disturbed / wastelang 25.00.03 Very comimon
Ideopsis simiis Ceylon Blue Glassy Tiger 3 San Tau 49Q HE 0167 Secondary woodiand 25.09.03 Very commen
Ideopsis simiis Ceylon Blue Glassy Tiger 1 Kau Liu 48Q HE 0068 Tall shvubland 25.08.03 Very common
foopsis simés Ceyton Blue Glassy Tiges 3 Sha Lo Wan 490 GE 9887 Talt shrublang 25.0903 Very commen
Junonia simena Peacock Pansy 1 Tung Ctaing Baltery 49Q HE 0267 Secondary weodland 25.00.03 Common
Junonia Hierta Yeilow Pansy 2 San Tau 49Q HE 0187 Secondary woodiand 20.09.03 Uncommon
- Kanisha canece Blue Admiral 1 Kau Liv 48Q HE 0068 Tail shrubland 25.09.03 Common
Melaniis loda Common Evening Brown 1 San Tau 45Q HE 0167 Secondary woodiand 25.09.03 Very common
Neplis hyles Comsmen Sailes 1 Hau Hok Wan 49Q GE 9067 Shrubby grassiand 20.09.03 Very common
Neptis hylas Common Sailer 1 Kau Liu 49Q HE 0088 Talt shrubland 25.09.03 Very common
Lycaenidao
Abisario echorius Plum Judy 1 Hau Hok Wan 49Q GE 9967 Shrubby grassiand 25.09.03 Very conwnon
Abisaria echerius Plum Judy 2 ShaloWan 49Q GE 9887 Tail shrubland 25.08.03 Very common
Acytolepis puspe Common Hedge Blus 3 Chek Lap Kok 49Q HE 0288 Shrubby grassiand 20.08.03 Lommon
Irsots timoleon Silver Streak Biue 1 Kau Liu 48Q HE 0088 Tall shrubland 25.09.03 Uncommon
Jamides bochus Dark Cerulean 3 Kau tiu 43Q HE 0058 Tait shrubland 20.08.03 Common
Zroena maha Paie Grass Blue 1 Chek Lap Kok 49Q HE 0268 Shrubby grassiand 20.00.03 Very common
Zizoenia maha Pale Grass Blue 1 Hau Wong Temnple 48Q HE 0266 Cisturbed / wastelarcs 20.08.03 Very common
Zizoeria maha Paie Grass Blue i San Tau 498Q HE 0167 Secondary weodland 20.09.03 Very common
Zizeoria maha Pale Grass Biue 1 Kau Liv 49Q HE 0088 Talt shrubland 20.09.03 Very common
Zizasria mahs Pate Grass Blue 3 Hau Hok Wan 49Q GE 9687 Shrubby grasstand 20.05.03 Yery common
Zizeoria maha Pale Grass Blue 3 San Tau 49Q HE 0167 Secondary woodiand 25.00.03 Very common
Zizeerio maha Pale Grass Blue 1 Kae Liv 49Q HE 0088 Tali shrubland 25.08.03 Vary common
Hespenidae
Pamera guitsta Common Straight Swaft 1 Sha Lo Van 49Q GE 9867 Talt shrubland 25.09.03 Comiman

* Ater Young & Yiu (2002)



Hong Kong - Zhuhar - Macao Bridge
Hong Kong Section and North Lantau Highway Conneclion
Ecologicat Baseline Survey Buttartlies

Butterfies

Date of survey 2 and 8 Oclober 2003

Addibonal Study Avea

Species Common name Abundance Location UTM rof. Habitat Date Hong Kong status”
Papiionidae

Graphium agamemnon Tatled Jay 2 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodiand 021003 Very common
Graphium agamemnon Taied Jay 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 021003 Very common
Graphium agamemnon Taied Jay 1 ‘West of Pak Mong 49Q HE 0568 Shrubby grassiand 08 1003 Very common
Graphium sarpedon Common Bluebollie 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shrubby grassiand 021003 Very common
Graphium sarpedon Common Bluebotile 2 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodiand 081003 Very common
Papilio ciytia Common Mime 3 Tas Ho Wan 49Q HE 0768 Shrubby grassiand 0210 Common
Papiio citia Common Mime 1 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassiand 08 10 02 Common
Papiio ciytia Common Mune 2 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shrubby grassiand 081003 Common
Papibo demolous Lime Butterfly 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shrubby grassiand 08 1002 Common
Papitio helenus Red Helen 2 Pak Mong lo Ngau Kwu Long 49Q HE 0668 Secondary woodland 021003 Very cornmon
PapiSo mamnon Great Mormon 1 Pak Mong 1o Ngau Kwu Long 49Q HE 0668 Village woodiand 021003 Very common
Papifio panis Paris Peacock 2 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 081003 Very common
Papiio polytes Common Mormon 1 West of Pak Mong 49Q HE 0568 Shrubby grassiand 021002 Very common
Papiio polytes Common Mormon 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 021003 Very common
Papiio polytes Common Mormon 3 Pak Mong to Ngau Kwu Long 49Q HE 0668 Village woodland 081003 Very common
Papisa protenor Spangle 2 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodiand 021003 Very common
Papifo protenor Spangle 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodiand 08 1003 Very common
Pathysa antiphates Five-bar Swordtail 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shrubby grassland 021003 Commaon
Pathyse antiphatos Frve-bar Swordtad 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shrubby grassiand 08 1003 Common
Pieridae

Catopsiia pomona Lemon Emigrant 2 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodiand 021003 Common
Catopsifie pyranthe Mottied Emigrant 2 Pak Mong to Ngau Kwu Long 49Q HE 0868 Strubby grassiand 08 1003 Common
Eurema hocabe Common Grass Yellow 2 West of Pak Mong 45Q HE 0568 Shrubby grasstand 021003 Very common
Eurema hocebe Common Grass Yellow 4 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassiand 081003 Very common
Eurema hecabe Comemon Grass Yellow 3 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woogiand 08 1003 Very common
Hebemoie gaucippe Great Orangetip 1 Pak Mong 1o Ngau Kwu Long 49Q HE 0668. Village woodiand 021003 Common
Nymphaiidae

Athyma perius ‘Common Sergeant 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 021003 Common
Athyma porius Common Sergeant 1 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassiand 081003 Common
Athyme selenophora Staff Sergeant 1 Tai Ho Wan 49Q HE 0768 Shrubby grasstand 021003 Common
Charaxes bemardus Tawny Rajah 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secnndary woodiand 021003 Common
Cupha erymenthis Rustic 1 West of Pak Mong 49Q HE 0568 Shrubby grassiand 021003 Very common
Cupha erymanthis Rustic 6 Pak Mong te Ngau Kwu Long 49Q HE 0668 Secondary woodiand 02 1003 Very common
Cupha erymanthis Rustic 2 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodtand 081003 Very common
Danaus genutia Common Tiger 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shrubby grassiand 081003 Very common
Euplopa midarnus Biue-spolted Crow 3 Pak Mong to Ngau Kwu Long A49Q HE 0668 Secondary woodland 021003 Very common
Euploea midamus Blue-spotted Crow 2 Tai Ho Wan 49Q HE 0768 Shrubby grasstand 021003 Very common
HypoSminas bofna Great Eggfy 2 Pal Mong to Ngau Kwu Long 49Q HE 0668 Village woodiand 021003 Very common
Hypolnas boina Great Eggfy 1 Tai Ho Wan 490 HE 0768 Shrubby grassiand 021003 Very common
Hypolimnas bofna Great Eggfly Z NE of Tai Ho Wan 49Q HE 0769 Shrubby grassiand 081003 Very common
Ideopsis simiis Ceylon Blue Giassy Tiger 3 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodiand 021003 Very commoen
Idecpsis sims Ceylon Bius Glassy Tiger 3 Tai Ho Wan 49Q) HE 0768 Shrubby grassiand 021003 Very comimon
Idecpsis sim¥s Ceylon Biue Glassy Tigey 1 Pak Mong to Ngau Kwi Long 45Q HE 0668 Secondary woodland 08 10C3 Very caenmon
Junonia almena Peacock Pansy 1 Pak Mong to Ngau Kwa Long 49Q HE 0868 Shrubby grassiand 068.10.03 Common
Meleniis leda Common Evening Brown 1 Tai Ho Wan 49Q HE 0768 Tail shvubland 021003 Very common
Mycalosis mineus Dark Brand Bush Brown 3 Pak Mong io Ngau Kwu Long 49Q HE 0368 Secor dary woodiand 021003 Very common
Mycalasis minous Dark Brand Bush Brown 2 Tai Ho 'Wan 49Q HE 0768 Shrubby grassiand 021003 Very common
Mycalesis mineus Dark Brand Bush Brown 2 NE of Tai Ho Wan 49Q HE 0769 Shrutby grassiand 081003 Very common
Mycalosis mineus Dark Brand Bush Brown 2 Pak Mong o Ngau Kwu Long 49Q HE 0668 Secondary woodiand 081003 Very common
Neptis hylas Common Sailer 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Secondary woodtand 021002 Very common
Polyura nepenthes Shan Nawab 1 Pak Mong io Ngau Kwu Long 49Q HE 0668 Village woodiand 02.10.03 Uncommon
Polyurs niepenthes Shan Nawzb 1 NE of Tai Ho Wan 42Q rE 0769 Tall shrubiand 081003 Uncommor
Polyura napenthes Shan Nawab 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 08.10.03 Uncommon
Vansssa indica Indian Red Admirsl 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Village woodiand 08.10.03 Common
Ypthima beldus Common Five-ring 2 West of Pak Mong 48Q HE 0568 Shrubby grassiand 02.10.03 Very common
Ypthima beldus Common Five-ring 3 Pak Mong to Ngau Kwu Long 49Q RE 0868 Shrubby grassiand 02.10.03 Very common
Ypthima beidus Commen Five-ring 3 Tai Ho'Wan 49Q HE 0768 Shrubby grassiand 02.10.03 Very common
Ypihima bsicus Common Five-fing 5 NE of Tai Ho Wan 49Q HE 0769 Sheubby grassiand 08.10.03 Very common
Ypthima bakdus Common Five-ring 1 Pak Mong to Ngau Kwu Long 49Q HE 0668 Shaubby grassiand 08.10 03 Vary common
Ypthima ksandro Straight Five-ring 1 Tai Ho Wan 49Q HE 0768 Tall shrubland 021003 Common
Lycaenidao

Abisars echenius Plum Judy 3 Pak Mong to Ngau Kwu Long 49Q HE 0868 Shrubby grassiand 02100 Very common
Abisoia echanius Plum Judy 4 Tai Ho Wan 45Q HE 0768 Shrubby grassiand 02.50.03 Very common
Abisara echerius Plum Judy 1 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassiand 08.10.03 Very common
Abissra echerius Flum Judy 1 Pzk Mong 1o Ngau Kwu Long 49Q HE 0868 Shrubby grassiand 08.10.03 Very common
Acytolepis puspa Common Hedge Biue 1 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassland 08.10.03 Common
Acytolepis puspa Commen Hedge Blue 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 08.10.03 Common
Chiades lajis Lime Blus 2 Pak Mong to Ngau Kwu Long 49Q HE 0868 Shrubby grasgand 02.10.03 Very common
Everss laclumus Tailed Cupid 5 Pak Mong to Ngau Kwu Long 48Q HE 0668 Secondary woodland 02.10.03 Common
Eveorss lactumus Tailed Cupid 3 Tad Ho Wan 49Q HE 0768 Shrubby grasstand 02.10.03 Common
Everes keclumus Taiied Cupid 4 Tai Ho Wan 490 HE 0768 Shrubby grassiand 08.10.03 Common
Lampidss bosticus Long-tailed Biue 3 Pak Mong to Ngau Kwa: Long 49Q HE 0668 Shrubby grassiand 021003 Common
Zizewria maha Pale Grass Biue 3 Pai kiong to Ngau Kwu Long 460 HE 0868 Shiubby grassiand 02.10.03 Very common
Zizecriz meha Paic Grass Siue 3 Tai Ho Wan 49Q HE 0788 Shrubby grassiand 02.90.03 Very common
Zizeorio meha Paia Grass Blus 7 NE of Tai Ho Wan 480 HE 0789 Shnbey grassiand 08.10.03 Very comrion
Zizcoria maha Pale Grass Bue 8 YWest of Pak Mong 249G HE 0588 Shrubby grassiznd 08 10.03 Very common
Hesperiidas

Ampiitia dioscondes Bush Hopper 1 Tai Ho Wan 46Q HE 0768 Shrubby grassiand 02.10.03 Uncommon
Ampittie dioscondes Bush Hopper 1 Tai Ho Wan 49Q HE 0768 Shrubby grassland 08.10.03 Uncommon
Asticiopterus jsma Forest Hoppes 1 West of Pak Morg 49Q HE 0568 Shrubby grassiand 021003 Common
Asticioptorus jeme Fores! Fopper 1 West of Pak Mong 49Q HE 0558 Sheubby grasstand 081003 Common
Pamare gatata Common Straight Swift 2 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 02.10.03 Common
Pamara guitsio Common Straight Swift 1 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassiand 08.10.03 Coramon
Suastus gromius incian Paim Bob 1 Pak Mong tc Ngau Kews Long 49Q HE 0668 Secondary woodland 081003 Common

“After Young & Yu (2002)




Hong Kong - Znuhar  Macao Bridge

Hong Kong Seclion and North | artau Highway Connection
Ecologial Basehne Survey

Buiterfhes

Cate of survey 23 October 2003 (Nignt)

Sham Wat and Sham Shek Tsuen hoadland
No species observed

Date of survey 24, 27, 28 October and 5 November 2003

Sham Wat and Sham Shek Tsuoen hoadland

Spaocies Common namo
Papiliorndae

Graphim agamemnon Tailed Jay

Graphum sarpedon Common Biuebotlle
Graphtum sarpedon Common Bluebotile
Papiio ciytia Common Mime

Papiio clytia Common Mime

Papiio helonus Red Hefen

Papiiio helenus Red Helen

Papiio polytes Commeon Mormon
Papiio polyles Common Mormon
Papiio polytes Common Mormon
Papiio poytes Common Mormon
Papifo xuthus Swallowtad

Pieridae

Catopsiia pomona Lemon Emigrant
Eurema hecabe Common Grass Yellow
Eurems hecabe Common Grass Yellow
Eurems hecabe Common Grass Yellow
Eurema hecabe Common Grass Yellow
Nymphalidae

Cupha erymanthis Rushc.

Cupha erymanthis Rustic

Denaus chrysippus Pain Tiger

Danesus genutia Common Tiger

Danaus genutic Common Tiger
Euplooa midamus Biue-spolted Crow
Euplosa midamus Blue-spoited Crow
Ideopsis simis Ceylon Blue Glassy Tiger
Ideopsis simifs Ceylon Biue Glassy Tiger
Mycalssis mineus Dark Brand Bush Brown
Mycadosis zonsta South China Bush Brown
Nopiis hylas Comman Sailer
Lycaenidae

Abisaria ocherius Plum Judy

Abisasia echerius Pium Judy

Acytolepis puspe Commen Hedge Blue
Acytoiepss puspa Common rledge Blue
Chiades lsjus Lime Blue

Chiades lsjus Lime Blue

Jasmides bochus Dark Cerulean
Lampides booiicus Long-tailed Biue
Zizeeria mehs Pale Grass Biue
Zizeons maha Pale Grass Blue

West of Tal Ho Wan

Spaciss Common namo
Pieridas

Eurema hecata Common Grass Yeltow
Nymiphalidae

Myca'ssis mineus Dark Brand Bush Brown
Ypthima bakius Cemmon Five-ring
Lycaenidae

Abisara echerius Pium Judy

Euchrysops jt Gram Blue Cupid
Spindasis lohita Long-banded Sitvertine
Zizina otis Lesser Grass Blue

Inland study area for San Shek Wan tunnel option

Species Common namo
Papiionidan

Graphaum serpedon Camimon Bluebgitie
Pepéo paris Paris Paacock

Papiio potes Common Mormon
Pioridae

Catopsifa pomona Lemon Enigrant
Eurema hecebe Common Grass Yeltow
Nymphalidae

Eupioea midamus Blue-spotted Crow
Hypokmnas bofna Great Egg-fly
Ypthirna baidus Common Five-ring
Lycaenidas

Abisara acherius Plum Judy

Abisars echerius Plum Judy

Abisera echerius Plum Judy

Acytolepis pusps Common Hedge Blue

Abundance Location
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Sham Wat
Sham Shek Tsuen headland
Sham Wat
Sham Wat
Sham Wat
Sham Shek Tsuen headiand
Sham Shek Tsuen headland
Sham Wat
Sham Wat
Sham Shek Tsuen headiand
Sham Wat
Sham Shek Tsuen headiand

Sham Wat
Sham Wat
Sham Shek Tsuen headland
Sham Wat
Sham Shek Tsuen headiand

Shara Wat
Sham Shek Tsuen headiand

Sham Wat
Shain Wat
Sham Wat
Sham Wat

Sham Wat
Sham Wat
Sham Wat
Sham Wat
Sham Wat

Location

West of Tas Ho Wan

West of Tai Ho Wan
West of Tai Ho Wan

West of Tai Ho Wan
Waest of Tai Ho Wan
West of Tai Ho Wan
West of Tas Ho Wan

Location

SW of San Tau
S of Hau Hok Wan
SW cf San Tau

£ of San Shek Wan
S of Hau Hok Wan

S of Hau Hok Wan
SW of San Tau
S of Hau Hok Wan

SW of San Tau

S of Hau Hok Wan
E of San Shek Wan
E of San Shek Wan

UTM ref.

49Q GE 9765
49Q GE 9766
49Q GE 9765
49Q GE 9765
49Q GE 9765
49Q GE 9766
49Q GE 9766
48Q GE 9765
49Q GE 9765
49Q GE 9766
49Q GE 9765
49Q GE 9766

49Q GE 9765
46Q GE 9765
49Q GE 9766
49Q GE 9765
49Q GE 9766

49Q GE 9765
49Q GE 8785
49Q GE 9765
490 GE 9765
48Q GE 9765
49Q GE 9765
49C: GE 9765
49Q GE 9785
49Q GE 9765
49Q GE 9785
49Q GE 9765
49C GE 9786

48Q GE 9765
49Q GE 9765
49Q GE 9765
45Q GE 9768
49Q GE 9765
49Q GE 9765
49Q GE 9765
49Q GE 9785
49Q GE 9785
480 GE 9765

UTM ref.

49G HE 0568

480} HE 0568
46Q HE 0568

49Q HE 0568
48Q HE 0588
49Q HE 0563
49Q HE 0568

UTM rof.

490 HE 0087
42Q GE 9967
49Q HE 0087

49Q GE 9968
49Q GE 9967

49Q GE 9987
49Q HE 0087
490 GE 9967

49Q HE 0067
49Q GE 9067
49Q GE 9956
49Q GE 9986

Habitat

Secondary woodiand
Tail shrubland
Secondary woodland
Secondary woodland
Secondary woodland
Tall shrubland

Tail shrubland
Coastal grass/shrub
Secondary woodtand
Tall shrubland
Secondary woodland
Tall shrubland

Coastal grass/shrub
Coasial grass/shrub
Tait strubland
Secondary woodiand
Tall shrubland

Habitat

Shrubby grassiand

Sheubby grassiand
Shrubby grassiand

Shrubby grassiand
Shrubby grassiand
Shrubby grassiand
Shrubby grasstand

Hsbitat

Shrubby grassiand/Tall shrubland
Shrubby grassiand/Tall shrubland
Shrubby grassiand/Tal! stvubland

Shrubby gressiand/Tail shnibland
Shrubby grassiand/Tail stvubtand

Steusby grassland/Tall shrubland
Shrubby grasstand/Tall shrubland
Shrubby grassiand/Tall shrubland

Shrubby grasstand/Tall shrubland
Shiubby grassiand/Tall shrubland
Shrubby grassland/Tait shrubland
Sheubby grassland/Tait shrubland

Date

241003
241003
271003
241003
271003
241003
271003
241003
241003
241003
27.1003
27.10.03

24.10.03
24,1003
24.10.03
27.10.03
27,1003

24.10.03
27.10.03
261003
24.10.03
27.10.03
241003
27.10.03
241003
27.10.03
27.10.03
24.10.03
27.10.03

24.10.03
27.10.03
24.10.03
27.10.03
24.10.03
27.16.03
24.10.03
24.10.03
24,1003
27.10.03

Date

28.10.03

28.40.03
28.10.03

28.10.03
281003
28.10.03
28.10.03

05.11.03
£5.11.03
05.11.02

05.11.03
05.11.03

05.11.03
05.11.03
05113

05.11.03
05.11.03
05.11.03
05.11.03

Hong Kong status®

Very common
Very common
Vety common
Common
Common
Very common
Very common
Very common
Very common
Very common
Very common
Uncommon

Very common
Very common
Common
Common
Very common
Very common
Common

Very common
Very commen

Hong Kong status®
Very common
Very common
Very common
Very coinmon

Uncomsnon

Hong Kong siatus®

Very common
Very common
Very commen

Common
Vary common

Very common
Very common
Very coinmon

Very common
Very common
Very common
Common

* After Young & Yiu (2002)



Hong Kong - Zhuhas - Macao Bdge

Hong Kong Section and Norih Lanta: Highway Connecton

Ecologicat Baseline Survey

Butterilies

Date of survey 25 November 2003

Chek Lap Kok to Sham Wat
Species
Papitiomdae

Hesperiidae
Asiitopiorus jama

Astictopterus jema
Pamara guttsta

Common name

Common Blueboliie
Common Bluebotile
Common Biuebotlie
Common Mime
Common Mime
Common Mime
Cormmon Mormon
Common Mormon
Common Mormon
Common Mormon
Common Mormon

Red-base Jezebel
Red-base Jezebel
Red-base Jezebel
Red-base Jezebel
Red-base Jezebel
Red-base Jezebel
Red-base Jezebel
Red-base Jezebel
Common Grass Yellow
Common Grass Yeilow
Common Grass Yeltow
Common Grass Yellow
Common Grass Yellow
Common Grass Yellow
Spotless Grass Yellow

Common Evening Brown
Common Evening Brown
Commeon Evening Brown
Dark Brand Bush Brown
Dark Brand Bush Brown
Dark Brand Bush Brown
Dark Brang Bush Brown
Dark Brant Bush Brown
South China Bush Brown
South China Bush Brown
Common Saiter
Cornmon Sailer
Common Sailer

Plum Judy
Plum Judy
Plum Judy
Plum Judy -
Plum Judy
Plum Judy
Common Hedge Blue
Purple Sapphire
Long-lailec Blue
Long-taled Blue
Pale Grass Blue
Pale Grass Biue
Pale Grass Blue
Pale Grass Blue

Bush Hopper

Forest Hopper

Forest Hopper
Common Straight Swift

Abundance
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Location

Kau Liu

Sha Lo Wan
Sham Wat
San Tau

Tin Sam
Sham Was
Kau L

Hau Hok Wan
Sha Lo Wan
Sham Shek Tsuen headtand
Sham Wat

Chek Lap Kok

Tung Chung Baltery

Ma Wan Chuig

Hau Wong Temple

San Tau

Tin Sam

Kau Liu

Sham Wat

Chek Lap Kok

Tung Chung Battery

San Tau

Tin Sam

Sham Shek Tsuen headiand
Sham Wat

Sham Shek Tsuen headiand

Kau Liv

Hau Hok Wan
Sha Lo Wan

Sham Shek Tsuen headiand
Sham Wat

Sham Wat

Chek Lap Kok

“Tin Sam

Sham Wat

San Tau

Kau Liu

Sham Shek Tsuen headiand
SanTau

Kau Lin

Hau Hok War:
Sha Lo Wan

Sham Wat

Kau Liu

Sham Shek Tsuen headiand
San Tau

Kau Liv

Sham Shek Tsuen headiand

San Tau

Tin Sam

Kau Liv

Hau Hok Wan
Sha Lo Wan
Sham Wat

Sham Wat

Tin Sam

Tin Sam

Sham Wat

Tung Crung Batiery
Ma Wan Chung
Hau Wong Temple
Sham Wat

Sha Lo Wan

San T

Sham Shek Tsuen headiand
Tin Sam

UTM rof.

49Q HE 0068
49Q GE 9867
49Q GE 9785
490 HE 0187
49Q HE 0167
42Q GE 9765
49Q HE 0068
45Q GE 9967
49Q GE 9867
49Q GE 9766
49Q GE 9765

49Q HE 0268
49Q HE 0267
400 HE 0267
49Q HE 0266
49Q HE 0167
49Q HE 0167
49Q HE 0088
49Q GE 9765
49Q HE 0268
49Q HE 0267
49Q HE 0167
49Q HE 0167
49Q GE 9766
43Q GE 9765
49Q GE 9766

49Q HE 0068
49Q GE 9967
49Q GE 9867
49Q GE 9786
49Q GE 9765
49Q GE 9765
490 HE 0268
49Q HE 0167
49Q GE 9765
49Q HE 0167
49Q HE 0068
49Q GE 9766
49Q HE 0167
49Q HE 0068
49Q GE 9967
49Q GE 9867
48Q GE 6765
49Q HE 0068
49Q GE 9766
490 HE 0167
46Q HE C068
48Q GE 9766

49Q HE 0187
49Q HE 0167
45Q HE 0068
49Q GE 9967
48Q GE 9867
49Q GE 9785
49G GE 97868
49Q HE 0187
49Q HE 0187
49Q GE 9785
45Q HE 0287
49Q HE 0287
49Q HE 0266
49Q GE 9765

49Q GE 9867
49Q HE C167
49Q GE 9788
49Q HE 0167

Habitat

Tall shrubland

Tall shrubland
Secondary woodland
Secondary woodiand
Shrubby grassiand
Secondary woodland
Tall shrubland
Shrubby grassiand
Tall shrubland

Talt shrubland
Secondary woodiand

Shrubby grassiand
Secondary woodiand
Developed area
Disturbed / wasteland
Secondary woodiand
Shrubby grassiand

Shsubby grasstand
Shrubby grassiand
Coastal grass/shrub
Secondary woodland
Tl shrubland

Tall shrubland

Developed area
Disturbed / wasteland
Secondary woodland

Tait shrubland
Secondary woodiand
Tail shrubland
Shrubby grassiand

Date

251103
251103
251103
251103
251103
251103
251103
251103
251103
251103
251103

251103
251103
251103
2513103
251103
251103
251103
251103
251103
2511.03
251103
251103
251103
251103
251103

251103
251103
251103
251103
251103
251103
251103
251103
251103
251103
251103
251103
2511.03
251103
2511.03
25.11.03
251103
25.11.03
251103
2511.02
261103
25.91.03

2511.08
2511.03
2511.03
2511.03
2511.03
2511.03
25.11.03
2511.03
251103
251103
25.11.03
26.11.03
2511.03
251103

281108
251103
2511.03
26.91.03

Hong Kong status®

Very common
Very common
Very common

Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Very common
Uncommon

Vesry common
Very common
Very commen
Very common
Very common
Very common
Common

Common

Very common
Very common
Very common
Very common

“After Young & Yiu (2002)
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Hong ong  Zhuha. - Maca Bridge

Heng Kong Section and Horth Lantay Highway Connection
Ecologal Baseline Survey

Butterfiies

Date of survey 26 November 2003

Tai Ho Wan

Species Common name
Papdionidae

Graphium sarpedon Common Bluebotlle
Papitio ciytia Common Mime

Papiio clytia Comman Mime

Papito helenus Red Helen

Papifio polytes Cemmon Mormon
Papifo polytes Common Mormon
Piendae

Defas pasithoe Red-base Jezebet
Dekas pasithos Red-base Jezebel
Defas pasthos Red-base Jezebel
Deéas pasithoe Red-base Jezeoel
Eurema hecabe Common Grass Yellow
Euroma hecabe Common Grass Yellow
Eurema hecabe Common Grass Yellow
Nymphalidae

Athyma perius Common Sergeant
Cupha erymanthis Rustic

Cupha erymanthis Rustic

Cupha erymanthis Rustic

Danaus genutia Common Tiger

Danous genutia Common Tiger
Hypomnas bolna Great Eggfly

Junonia simana Peacock Pansy

Junonia atitas Grey Pansy

Junonia atiRes Grey Pansy

Junonig lemonias Lemon Pansy

Melanitis lede Common Evening Brown
Meianiis loda Common Everung Brown
Mycalpsis minaus Dark Brang Bush Brown
Mycolasis minsus Dark Brand Bush Brown
Mycalesis mineus Dark Brand Bush Brown
Mycalasis mineus Dark Brand Bush Brown
Mycadesis ronote South China Bush Brown
Mycalesis zonate South China Bush Brown
Neptis hylss Common Sailer

Ypthima baidus Common Five-ring
Ypthima baidus Common Five-ning
Ypthime baidus Commen Frve-ring
Lycaenidas

Abisars echerius Plum Judy

Abisars echerius Plum Judy

Abisara echenus Pium Judy

Abisarp echerius Plum Judy

Acylolepis puspa Common Hedge Blue
Acytolepis puspa Common Hedge Blue
Zizoaris mahs Pale Grass Blue
Zizeeria meha Pale Grass Biue
Zizesrio mehs Paie Grass Blue
Hesperidas

Astictoplerus jama Forest Hopper

Date of survey: 10 December 2003 (Night)

Chek Lap Kok to Sham Wat
No species sacorded

Date of survey. 15 December 2003 (Night)

Tai Ho Wen
No species recorded

Date of survay: 22 and 27 January 2004

Chek Lap Kok to Sham Wat

Specles Common name
Pieridas

Dolias pasithoo Red-base Jezebel
Pieris canidis Indian Cabbage White
Nymphalidas

Cupha erymanthis Rustic

Tal Ho Wan

Spacies Commer: namo
Pieridae

Defas pasithoe Red-base Jezebel

Date of survey. 17 Febnuary 2004 (Night)

Civek Lap Kok to Sham Wat

Spocies Common namo
Nymphalidae

Moelanllis lodo Common Evening Brown
Lycasnidae

Abisaris echerius Pium Judy

Date of survey 19 February 2004 (Night)

Tai Ho Wan
No species observed

Abundance

N e waN

BN W= b N

WRN WA SN BNDBN=2RN DR = =2 w o b oo oo

WRNN=S NN WP

Abundance

Abundance

Location

Pak Mong 10 Ngau Kwu Long
Tas Ho Wan
Pak Mong 1o Ngau Kwu Long
Pak Mong 1o Ngau Kwu Long
Tas Ho Wan
Pak Mong 1o Ngau Kwu Long

West of Pak Mong

Tai Ho Wan

Pak Mong to Ngau Kwu Long
NE of Ta: Ho Wan

West of Pak Mong

NE of Tat Ho Wan

Ta Ho Wan

Tat Ho Wan

West of Pak Mong

Pak Mong fo Ngau Kwu Long
Ta Ho Wan

West of Pak Mong.

NE of Tai Ho Wan

Pak Mong to Ngau Kwu Long
NE of Tas Ho Wan

West of Pak Mong

Pak Mong 1o Ngau Kwu Long
Pak Mong to Ngau Kwu Long
Pak Mong to Ngau Kwu Long
Tat Ho Wan

West of Pak Mong

Pak Mong to Ngau Kwu Long
Tas Ho Wan

NE of Tas Ho Wan

Pak Mong to Ngau Kwu Long
Tat Ho Wan

Pak Mong 10 Ngau Kwu Long
West of Pak Mong

Pak Mong to Ngau Kwu Long
NE of T Ho Wan

West of Pak Mong

Pak Mong 1o Ngaa Kwu Long
Tai Ho Wan

NE of Tos Ho Wan

NE of Tai Ho Wan

Tat Ho Wan

Pak Mong to Ngau Kwu Long
Tai Ho Wan
West of Pak Mong

Pak Mong to Ngau Kwu Long

Locaetion

Kau by
Sham Wat

San Tau

Location

Pai Mong to Ngau Kwu Long

Location

Sham Wal

Sham Wat

UTM ref,

490 HE 0668
490 HE 0768
49Q HE 0668
490 HE 0668
48Q HE 0768
49Q HE 0668

49Q HE 0568
49Q HE 0768
48Q HE 0668
45Q HE 0769
49Q HE 0568
49Q HE 0769
49Q HE 0768

48Q HE 0768
49Q HE 0568
29Q HE 0668
490 HE 0768
49Q HE 0568
490 HE 0769
49Q HE 0868
49Q HE 0769
49Q HE 0568
49Q HE 0668
48Q HE 0668
49Q HE 0668
490 HE 0768
49Q HE 0568
49Q HE 0668
49Q) HE 0768
49Q HE 0769
49Q HE 0668
49Q HE 0768
49Q HE 0668
49Q HE 0568
49Q HE 0668
49Q HE 0788

49Q HE 0568
49Q HE 0668
49Q HE 0768
49Q HE 0768
49Q HE 0769
49Q HE 0768
49Q HE 0668
24 HE 0768
409G HE 0568

49Q HE 0666

UTM ref.

49Q HE 0068
492Q GE 9765

49Q HE 0187

49Q HE 0568

UTM ref.

49Q GE 9785

49Q GE 9765

Habitat

Secondary woodland
Shrubby grassiand
Shrubby grasstand
Secondary woodiand
Shrubby grassland
Village woodiand

Shrubby grassiand
Shrubby grasstand
Village woodiand

Shrubby grassland
Shrubby grassliand
Shrubby grassland
Shvubby grassiand

Shrubby grassiand
Shrubby grassiand
Secondary woodtand
Shrubby grassland
Shrubby grassiand
Shrubby grassiand
Viilage woodland -
Shrubby grassiand
Shrubby grasstand
Village woodland

Shwubby grasstand

Habitat

Tall shrubland
Coastal grass/shrub

Becondary woodland

Habitat

Shrubby grassiand

Habitat

Secondary woodiand

Coastal grass/shrub

261103
261103
261103
261103
261103
261103

261103
261103
261103
261103
261103
261103
26,1103

261103
26.11.03
26.11 03
26.11.03
26.11 03
26.11.03
261103
26.11 03
26.11.03
26.11.03
26.11.03
261103
26.11.03
26.11.03
28.11.03
26.11.03
26.11.03
26.11.03
26.11.03
28.11.03
26.11.03
26.11.03
26.11.03

26.11.03
26.11.03
26.11.03
26.11.03
26.11.03
26.11.03
28.11.03
28.11.03
28.11.03

26.11.63

22.01.0¢
22.01.04

22.01.04

27.01.04

17.02.04

17.02.08

Hong Kong status”

Very common
Common
Common
Very common
Very common
Very common

Very common
Very common
Very common
Very common
Very common
Very common
Very common

Very common

Very common
Very commen
Very common
Very common
Common

Very common
Very common
Very common

Common

Hong Kong status®

Very commoin
Very common

Very comnmon

Hong Kong status®

Hong Kong status®

Very common

Very common

*After Young & Yiu, 2002



Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North L antay Highway Connection

Ecologal Baseline Survey
Butterlies

Date of survey 16 March 2004
Chek Lap Kok to Sham Wat

Species
Papihionidae

Pathysa antiphates
Pathysa entiphstes

Date of survey. 17 March 2004
Tai Ho Wan
Spacies

Hesperiidae
Odontoptium anquistum

Common name

Tailed Green Jay
Common Bluebottie
Common Biveboltle
Common Mime
Common Mime
Common Mime
Lime Butterfly
Lime Butterfly

Red Helen

Fivebar Swordtai
Fivebar Swordtail

Common Albatross
Common Grass Yellow
Common Grass Yellow
Common Grass Yellow
Common Grass Yeilow
Indian Cabbage White
indian Cabbage White
Indian Cabbage White
Indian Cabbage White
titian Cabbage White

Rustic

Rustic

Rustic

Common Faun

Common Faun

CThocolate Pansy

Blus Admiral

Blue Admiral

Common White-banded Brown
Common Whita-banded Brown
Common White-banded Brown
Dark Brand Sush Brown

Dark Brand Bush Brown

Dark Brand Bush Brown

South China Bush Brown
Commoen Sailer

Cormmon Sailer

Five-dot Sergeant

Piury Judy
Pium Judy
Plum Judy
Plum Judy
Punchinelio
Punchineilo
Pale Grass Biue
Pale Grass Biue
Pale Grass Blus.

Chestrait Angie
Chestrut Angle

Commen Grass Yellow
Common Grass Yellow
indian Cabbage White
Indian Cabbage White

Staff Sergeant

Rustic

Rustic

Rustic

Common Faun
Common Faun

Dark Brand Bush Brown
Dark Brand Bush Brown
Dark Brand Bush Brown
Common Sailer
Common Safter

Black Prince

Plum Judy

Plum Judy

Plum Judy

Common Hedge Blue
Common Hedge Blue
Palo Grass Blue

Pale Grass Blue

Pale Grass Blue

Chestnut Angle

Abundance Location
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San Tau
San Tau
$ha Lo Wan
San Tau
Sha Lo Wan
Kau L
San Tau
Sha Lo Wan
San Tau
Kau Lu
Sham Wat
Sham Shek Tsuen headiand
San Tau
Kau Lu
San Tau
Kau L
Sham Wat
Sham Shei Tsuen headtand
San Tau
San Tau
ShatoWan

San Tau

San Tau

Sham Wal

Sham Shek Tsuen headland
Sham Wai

San Tau

Hau Wong Temple

Kau Lu

Chek Lap Kok

Sha Lo Wan

San Tau

Sham Wat

Sham Shek Tsuen headtand
San Tau

Sham Shek Tsuen headland
San Tau

San Tau

Hau Hok Wan

San Tau

Shamn Shex Tsuen headiand
Kau Liv

Sen Tou

Sham Wat

Sham Shek Tsuen headiand
San Tau

San Tau

Kan Liv

San Tau

San Tau

Hans Hok Wan

Sham Wai

Sham Shek Tsuen headland
SanTau

Sham Wat

San Tau

Sham Wat

Hau Wong Tomple:

San Tau
Sham Wat

i ocati

Pak Mong to Ngau Kwu Long
Yai Ho Wan
West of Pak Mong

Pak Mong to Ngaw Kwu Lorg
Pak Mong 1o Ngau Kwu Long
Tai Ho Wan
‘West of Pak Mong

Pak Mong o Ngau Kwu Long
Tai Ho Wan

West of Tai Ho Wan
Tai Ho Wan
West of Pak Mong

Pak Mong to Ngau Kwu Long
Pak Morwg 1o Ngau Kwu Leng

Tai Ho Wan

NE of Tai Ho Wan

Pak Mong to Ngau Kwu Long
Tai Ho Wan

Pak Mong to Ngau Kwu Long
Pak Mong to Ngau Kwu Long
Tai Ho Wan

NE of Tai Ho Wan

Pak Mong to Noau Kwu Long
Tai Ho Wan

Pak Mong to Ngau Kwu Long
Tai Ho Wan
West of Pak Mong

Pak Mong to Ngau Kwu Long
Tai Ho Wan

Pak Mong to Ngau Kwu Long

NE of Tai Ho Wan
Tai Ho Wan
West of Pak Mong

Pak Mong to Ngau Kwu Long
T Ho Wan

NE of Tai Ho Wan

Tas Ho Wan
West of Pak Mong

Pak Mong to Ngau Kwu Long

UTM ref.

450 HE 0167
46Q HE 0167
490 GE 9867
490 HE 0167
490 GE 9867
49Q HE 0068
490 HE 0167
49Q GE 9867
490 HE 0167
490 HE 0068
49Q GE 8765
49Q GE 9766
49Q HE 0167
490 HE 0068
49C HE 0167
490 HE 0068
490 GE 9765
49Q GE 9766
49Q HE 0167
49Q HE 0167
48Q GE 9867

49Q HE 0167
49Q HE 0167
49Q GE 9765
49Q GE 9766
49Q GE 8765
490 HE 0167
49Q HE 0266
49Q HE 0068
49Q HE 0268
490 GE 9867

49Q HE 0167
49Q GE 9765
4g9Q 766
49Q +E 0167
49Q GE 9768
450 HE 0187
49Q HE 0167
49Q GE 9967
49Q HE 0167
49Q GE 5766
49Q HE 0068
49Q HE 0167
49Q GE 9765
49Q GE 8768
49Q HE 0167
49Q HE 0167
480 HE 0058
48Q HE 0167

49Q HE 0167
49Q GE 9857
49Q GE 9765
49Q GE £766
450 HE 0167
49Q GE 8765
49 HE 0167
49Q GE 9765
49Q HE 0266

49Q HE 6167
490 GE 9765

UTH rof.

49C1 HE 0668
49Q HE 0768
49Q HE 0528
490 HE 0858
490 HE 0668
48Q HE 0768
46Q HE 0568
460 HE 0688
49Q HE 0768
49Q HE 0568
49G HE 0768
49Q HE 05€8
49Q HE 0868
48Q HE (€68

4¢Q HE 0768
49Q HE 0769
49Q HE 0868
49Q HE 0768

49Q HE 0668
49Q HE 0668
49Q HE 0768
42Q HE 0769,
49Q HE 0668
49Q HE 0768
49Q HE 0668
490 HE 0768
49Q HE 0568
490 HE 0668
490 HE 0768
490 HE 0668

49Q HE 0769
49Q HE 0768
49Q HE 0568
49Q HE 0668
49Q HE 0768
49Q HE 0769
49Q HE 0788
49Q HE 0568

49Q HE 0568

Habitat

Secondary woodiand
Secondary woodtand
Tall shrubland
Secondary woodtand
Tall shrubland

Tait shrubland
Cultvated fielas

Tait shrubland

Cuitivated fields
Cuitrvated fields
Secondary woodiand
Tali shrubland
Coastal grass/shrub
Cuitrvated fields
Disturbed / wastetand
Tail shrubland
Shrubby grassiand
Tait shrubland

Secongary woodiand

Shrubby grassiand
Shrubby grassiand
Shrubby grassiand
Shrubby grassiand

Secondary woodiand

Hong Kong status®

Very common
Very common
Very common

Very common
Very common

Very common

Very common
Very common
Very common

Very common
Very common
Very common

Common




Hong Kong - Zhuhat - Macao Brdge
Hong Kong Sechiun and North Lantau Highway Connection
Ecological Basehne Sutvey

Butterflies
Date of survey 20 Aprif 2004 (Night)

Chok Lap Kok to Sham Wat

Spoecies Common name
Hesperndoe
Enonola torus Banana Skipper

Cate of Survey 27 Aprit 2004 (Night)

Tai Ho Wan
No species observed

Date of Survey. 9 May 2004

Tal Ho Wen
- Species Common name
Papifronidae
Graphium doson Common Jay
Graphium sarpedon Common Bluebottie
. Graphium sarpedon Common Biueboltie
Papiiio bianor Chinese Peacock
Papiio chytio Common Mime
Papilio paris Paris Peacock
Papifo penis Paris Peacock
Papiio helenus Red Helen
Papifo mamnon Great Mormon
Papifo polytes Common Mormon
Papito polytes Common Mormon
Papio polytes Common Mormon
Papiio protenor Spangle
Pethysa antiphates Fivebar Swordtail
- Prendae
Cepora nerissa Common Gult
Catopsiis pyrantho Mottled Emigrant
Euvrema bianda Three-spot Grass Yeliow
Eurema hecabe Common Grass Yellow
Eurema hocabe Common Grass Yeilow
Euraime hecabe Common Grass Yeilow
Eurema lasta Spotless Grass Yellow
Ixias pyrone Yellow Crangetip
=TT Pisdis canidia Indian Cabbage White
Nymphalidae
Athyma nefte Colour Sergeant
- Athyma selenophora Staff Sergeant
Charaxes bermardus Tawny Rajah
Cupha erymenthis Rustic
Cyrestis thyodamas Mapwing
Euploss midamus Blue-spolted Crow
Euploes midemus Blue-spoited Crow
- Hestina assimilis Red Ring-skirt
Mycalesis mineus Dark Brard Bush Browm
Mycslosis minous Dark Brand Bush Brown
Mycalesis minous Dark Brand Bush Browss
Mycalesis zonata South China Bush Brown
i Neptis hylas Common Sailer
Neptis hylas Common Saiter
Fhaedyma columolis Short-banded Safler
Symbrenthia Beoe Jester
Ypthime baidus Common Five-ring
Ypthima baidus Common Five-ring
Lycaenidae
et Abisasa echerius Plum Judy
Acytolepis puspa Common Hedge Biue
Acytolepis pusps Common Hedge Blus
Hofophorus epiclks Purple Sapphire
Jomides bockus Dark Cerulean
Nacaduba kurava Rounded Six-line Biue
Rapala manea Siate Flash
- Zizowria maha Pzle Grass Blue

Date of Survey. 9 May 2004 (Night)

Tal Ho Wan
No species observed

Abundance

Abundance

NS ON AN

PR S0

B e NN a o NW= =W WwNN - NS Nw

N s NN

Location

Sham Wat

Location

Pak Mong lo Tai Ho Wan
Pak Mong to Tai Ho Wan
East of Tai HoWan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
West of Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
West of Tai Ho Wan

East of Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mang to Tai Ho Wan
West of Tai Ho Wan

East of Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
Pa4 Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan
West of Tai Ho Wan
Pak Mong to Tai Ho Wan
Pak Mong 1o Tai Ho Wan
West of Tai Ho Wan
East of Tal Ho Wan
Pak Mong to Tsi Ho Wan
Pak Mong to Tai Ho Wan
East of Tai Ho Wan
Pak Mong to Tal Ho Wan
Pak Mong o Tai Ho Wan
West of Tai Ho Wan
East of Tai Ho Wan

West of Tal Ho Wan

Pak Mong te Tai Ho Wan
West of Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong lo Tai Ho Wan
Pak Mong to Tat Ho Wan
Pak Mong to fai Ho Wan
Pak Mong to Tai Ho Wan

UTM rof.

48Q GE 8765

UTM rof.

49Q HE 0668
49Q HE 0668
49Q HE 0769
49Q HE 0668
48Q HE 0668
49Q HE 0868
49Q HE 0568
490 HE 0668
49Q HE 0668
49Q HE 0668
49Q HE 0568
49Q HE 0769
49Q HE 0668
49Q HE 0868

49Q HE 0668
49Q HE 0668
49Q HE 0668
48Q HE 0568
49Q HE 05658
49Q HE 0768
480 HE 0668
49Q HE 0588
49Q HE 0668

49Q HE 0668
490 HE 0368
49Q HE 0668
49Q HE 0568
490 HE 0668
49Q HE 0658
40Q HE 0568
490 HE 0688
49Q HE 0668
49Q HE 0568
490 HE 0769
49Q HE 0668
49Q HE 0858
49G HE 0769
420 HE 0668
49Q HE 0568
45Q HE 0568
49Q HE 0769

49Q HE 0568
49Q HE 0668
49Q HE 0568
48Q HE 0368
49Q HE 06888
49Q HE 0868
48Q HE 0668
49Q HE 0668

Habitat Hong Kong status”
Cultivated field Common
Habitat Hong Kong status’
Shrubby gt condary t

Shrubby grassiand/Secondary woodtand Very common
Shrubby grassiand Very common
Shrubby grassiand/Secondary woodiand Common
Shrubby grasstand/Secondary woodtand Common
Shrubby grasstand/Secondary woodtand Very common
Shrubby grassiand Very common
Shrubby grassiand/Secondary woodiand Very common
Shrubby grassiad/Secondary woodiand Very common
Shrubby grassiand/Secondary woodiand Very common
Shrubby grassiand Very common
Shrubby grasstand Very common
Shrubby grassiand/Secondary woodiand Very common
Shrubby grassiand/Secondary weodiand Common
Shrubby grasstand/Secondary woodiand Common
Shrubby grassland/Secondary woodiand Common
Shrubby g y !

Shrubby grassiand/Secondary woodiand Very common
Shrubby grassiand Very common
Shrubby grassiand Very common
Shubby g 12 L

Shrubby wdary u

Shnubby grassiand/Secondary woodland Very common
Shrubby grasstand/Sscondary woodland Common
Shrubby grassiand/Secondary weodtand Common
Shrubby grassiznd/Secondary woodiand Cammon
Shrubby grassiand/Secondary woodiand Very common
Shrubby grassiand/Secondary woodiand Common
Shrubby grassiand/Secondary woodiand Vety common
Shrubby grassiang Very common
Shrubby grassiand/Secondary woodiand Common
Shrubby grassiand/Secondary woodland Very common
Shrubby grasstand Vary common
Shiubby grassiand Vary common
Shrubby grasstand/Seccndary woodiand Common
Shrubby grassiand/Secondary woodlang Very common
Shrubby grasstand Very common
Shrubby g Y L

Shrubby grassiand/Secondary woodiand Common
Shrubby grassiand Very common

Shrubby grassiang

Shrubby grassiand
Shrubby grassiand/Secondasy woodiand
Shrubby grassiand
Shrubby grassiand/Secondary woodiand
Shrubby grassiand/Secondary woodland
Shrubby grassianc/Secondary woodiand

Very common

Very common
Cominon
Common

Common
Very common

Shrubby g y
Shrubby grassiand/Secondary woodland

Very common

“After Young & Yiu, 2002



Honrg Kong - Jhuhs  Mar a0 braae

Hong Knna Sechon and Norh Lantau Hishwan Conaechon

Ecolonk ot Basehne Sur ey
Butterfbes

Date of Survev 12 May 2004
Chek Lap Kok to Sham Wat

Specios
wae
Erionota torus

Chok Lap Kok to Sham Wat

Pathysa sntiphales

Pieridas

Calopsiiia pomona
Catopsifia pomona
Catopsilia pyranthe
Cepors nefisss
Copora nerisse
Cenors norisss
Delias pasit
Ewoma brigitta
Eursma hecabe
Eurermna hecabe
Eurema hocabd

Common name

Banana Skoper

Common name

Taded Green Jay
Toaded Green Jav
Taded Green Jay
Common Jay
Common Jav
Common Jav
Common Jav
Common Jav

Corrvnon Tiner

White-edged Blue Baron
Common Faun

Chocolate Pansy

Common White-banded Brown
Common White-banded Brown

Location

Sham Wat

Location

Tung Chung Bav

San Tau

Ko L to Hau Hok Wan
Tung Chuna Bav

Tung Chung Bav

San Teu

Kau L to Hau Hok Wan
ShatoWan

Tung Chung Bav

Tung Chung Bav

Sen Tau

Kau ta lo Hau Hok Wan
Tung Chung Bav

San Tau

San Tou

Kau L to Hau Hok Wan
ShaloWan

Kau L to Hau Hok Wan

Hau Hok Wan to Sha Lo Wan
Tung Chung Bav

Turg Chung Bav

Sen Tau

Tung Chung Bav

Tung Chung Bay

San Tau

Kau Liu to Hau Hok Wan
Hau Hok Wan 1o Sha Lo Wan
Sha Lo Wan

Tung Chung Bav

Tung Chung Bav

San Tau

Kou Lu to Hau Hok Wan

Hau Hok Wan to Sha Lo Wan
ShatloWen

San Tau

Hau Hok Wan to Sha Lo Wan
Sar Teu

San Shek Wan

Tung Chung Bav

Tung Chung Bav

San Teu

Tuna Chung Bav

Kau Lu o Hau Hok Wan
San Tau

Kau Lis to Hau Hok Wan
Hau Hok Was 1o Sha Lo Wan
ShaloWan

Kaxs Lis to Hau Hok Wan
Kau Lis to Hau Hok Wan
Tung Chung Bav

Tung Chung Bav

San Tau

Kau Liu to Hau Hok Wean

Hau Hok Wan to Shato Wan
Tung Chung Bav

Tung Chung Bay

San Tau

Hau Hok Wan to ShaloWan
ShaloWan

Hau Hok Wen to Shalo Wan
ShaloWan

Tung Chunq Bav

San Tou

ShatoWan

Kau L to Hau Hok Wan
Tung Chung Bay

San Tou

Haxs Hok Wan 1o Sha Lo Wan
ShamWat

San Tou

San Teu

San Tau

San Tau

Kau L to Hau Hok Wan
Tung Chung Bav

Tung Chung Bav

San Tau

Kau Lz o Hau Hok Wan
Sho Lo Win

Tung Chung Zav

San Tau

Kpu L to Heu Hok Wan
ShaloWan

Sen Teu

Hau Hok Wan to Shato Wan
San Teu

San Tou

Kau L to Haw Hok Wen
Hau Hok Wan 1o Shalo Wan
ShaloWan

Heu Hok Wan 1o Shalo'Wan

San Tau

Kau L 1o Heu Hok Wan
Kau Lu to Heu Hok Wan
Tung Chung Bay

Tung Chung Bav

Tung Chung Bay

Tung Chung Bay

Sen Tou

Sun Tou
Kans L lo Hau Hok Wan

Habitat Hong Kong status®
Village bansna plantabon Common
Habitat Hong Kong status®
Deveioped ea Very common
Village/orchard Very common
Ta shrubland Very common
Developed zrea Uncommon
Shrubby ar assiand/Secondary woodland Uncommon
Vilage/orchard Uncommon
Tadl shrubland Uncommon
Village/orchard Uncommon
Deveioped area Very common
Shrubby gr assiand/Secondary woodland Very common
Village/orchard Very common
Tall shrubland Very common
Shrubby grassiand/Secondary woodiand Common
Vilage/orchard Common
Village/orchard Common
Tad shrubland Common
Vilane/orchard Common
Developed zsea Common
Deveiooed orea Very common
Shrubby grassiand/Secondary woodland Very common
Vilage/orchard Vesy common
Talt shrubland Very common
Shrubby arassiand Very common
Ceveicped mea Vesy common
Shrubby arassiand/Secondary woodland Very common
Viagelorchard Very common
Deveioped area Very common
Shrubbv grasstand/Secondary woodiand Vesy common
Vilage/orchard Very common
¥ ail stwubland Very common
Shrubby grassiand Very commoen
Vilage/orchard Very common
Developed asea Very common
Shrubby v Very common
Viiape/orchard Very cormmon
Tad Very cormmon
Shrubby prassisnd Very common
Vilage/orchard Very common
Vitage/orchard Very common
Shrubby grassiand Very common
Vitagelorchard Rare
Developed ares Race
Developed area Cormsmon
Shrubby v Common
Vidage/orchard Common
Develaped zrea Comvmon
Tall shrubland Common
Vilage/lorchard Common
Tal shrubland Cormmon
Sheubby prassiand Common
Vilageiorchaid Commen
Ta# shrubland Very common
Tak shrubland Uncomemen
wea Very common
Shrubby grassland/Secondany woodiand Very common
Vilage/orchard Very comman
Talt shrubland Very common
Shrubby grzssiand Very commece:
Shrubbv v L
Developed ez Correnon
Vitagelorchard Common
Shr:bby grassiand Commorn
Vasge/oschard Common
Shrubby rassiand Uncommon
Vilage/orchard Uncommon
Deveioped arsa Very common
Vilzgedorchard Very cormnon
Vilage/orchard Very common
Shrubby \ Common
VilageJorchard Common
Vilsgelorchard Common
Shiubby grassiand/Secondsry woodiand Rare
Vilage/orchard Rare
Shrubby arassiend/Secondary woodiand Common
Vitaqe/orchard Common
Deveicped wea Very common
Shrubby grassisnd/Sacondary woodiend Very common
Vilagelorchard Vsary common
Tedl shiubland Very common
Shrutby grassiand/Sacondary woodiend Common
Visgesorchard Coimwnon
Shrubby grassisnd Common
Deveiopad ares Vers common
Viapelorchard Common
Vitage/orchard Very common
Steam Uncommon
Vitago/orchard Very common
Ta2 shrubland Very comman
Developec ares Very common
Shrubby g assiand/Secondary woodiand Vesy common
Vilage/orchard Very common
Tadt shrubland Very common
Vilage/orchaid Very common
Shrubby [t
Vilage/orchard Common
Tal shrubland Common
Vilege/orchard Uncommon
Vilage/orchard Uncommon
Shrubby tx assland Uncommon
Villzge/orchard Uncommon
Stream Uncommon
T & shrubiand Uncommon
Shrubby grassiand Uncommon
Vilage/orchard Common
Shrubby grassiaxt Very common
Village/orchard Very common
Deveioped area Common
Shrubby grassiand/Secondary woodiand Common
Vitagelorchard Cornmon
Vitage/orchard Rare
Ta shrubland Uncommon
Tall shrubland Uncomsmorn
Developed asea Uncommon
Shrubby \ L
Shrubby grassiznd/Secondary woodland Common
Developect aros Very common

Uncommon
“Aller Yourq & Yiu, 2002
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Hong Kong - Zhuhat - Macao Bridge
Hong Knng Section ard tiorth Lantau Fhignway Connection
Ecological Basetine Survey

l Butterfhes

Date of Survey 13 May 2004 {Day and Night)

Additionst Study Area for tunnel portat option

Species Common name Abundance lLocation UTM ref. Habitat Hong Kong status”
Papihomdae
Lamproptera cunus Dragontas s San Tau 49Q HE 008675 Stream Rare
Papiio bianor Chunese Peacock 1 San Tau 49Q HE 0067 Stream Common
Papiso helenus Red Helen 3 Ngau Au 49Q HE 0166 Shrubby grassiand Very common
Papiso mamnoa Great Mormon 1 Ngau Au 490 HE 0166 Shrubby grassiand Very common
Papiso pans Pans Peacock 3 San Tau 490 HE 0067 Stream Very common
Papiio polytes Common Mormon 4 Ngau Au 490 HE 0166 Shrubby grassiand Very common
Papiio polytes Common Mormon 1 Sha Lo Wan 49Q GE 9867 Shrubby grassiand/secondary woodiand Very common
Pendae
Catopsiia pyrenthe Mottied Emigrant 1 San Tau 490 HE 0067 Stream Common
Cepora nerissa Common Gull 2 San Tau 49Q HE 0067 Stream Common
Defas pasthos Red-base Jezebel 2 Ngau Au 49Q HE 0166 Shrubby grassiand Very common
Eurema hocabe Common Grass Yellow 3 Ngau Au 49Q HE 0166 Shrubby grassland Very common
Eurems hecabe Common Grass Yellow 1 San Tau 49Q HE 0087 Stream Very common
Eurema hecabe Common Grass Yellow 4 Sha Lo Wan 49Q GE 9867 Shrubby grassiand/secondary woodiand Very common
Eurema loeta Spotiess Grass Yellow 1 ShaloWan 49Q GE 9867 Shrubby g Y U
Hebomoia glaucippe Great Orangetip 1 Ngau Ay 49Q HE 0166 Shrubby grassiand Commion
Habomeoia glaucippe Great Orangetip 1 San Tau 49Q HE 0067 Stream Cormmon
Hebomoia glaucippe Great Orangetip 1 Sha Lo Wan 49Q GE 9867 Shrubby grassiand/secondary woodiand Common
Ixias pyrene Yellow Orangetip 1 Sha Lo Wan 49Q GE 9867 Strubby gr y L
Nymphalidae
Athyma nefte Colour Sergeant 1 San Tau 49Q HE 0087 Stream Commeon
Athyma selsnophora Staff Sergeant 1 San Tau 49Q HE 0067 Stream Common
Cupha erymenthis Rustic 3 Ngau Au 49Q HE 0166 Sheubby grassiand Very common
Cuphg srymanthis Rustic 2 San Tau 49Q HE 0067 Stream Very common
Cupha erymanthis Rustic 2 Sha Lo Wan 49Q GE 9867 Shrubby grassiand/secondary woodfand Very common
- Cyrestis thyodamas Mapwing 1 San Tau 49Q HE 0057 Stream Common
Cyrestis thyodamas Mapwing 1 Sha Lo Wan 49Q GE 5857 Shrubby grassiand/secondary woodiand Common
Junonia iphs Chocolate Pansy 1 San Tau 49Q HE 0067 Stream Uncommon
Lethe confusa Comrnon White-banded Brown 1 San Tau 49Q HE 0087 Stream Very common
Nepiis hyias Common Sailer 3 Ngau Au 48Q HE 0186 Shrubby grassiand Very common
Neptis hylas Common Sailer 1 San Tau 48Q HE 0067 Stream Very comman
e Neptis hyias Common Sailer 2 Sha Lo Wan 49Q GE 9867 Shrubby grassiand/secondary woodiand Very common
Psrathyma sulpiia Five-dot Sergeant 1 San Tau 49Q HE 0067 Stream Common
Rohana panisatis Black Prince 5 San Tau 49Q HE 0067 Stream Uncommon
Rohana parisalis Black Prince 3 Sha L.o Wan 49Q GE 9867 Shrubby g Y L
Ypthima bsdus Commeon Five-ring 4 Ngau Au 49Q HE 0166 Shrubby grassiand Very common
Ypthima balous Common Five-fing 1 Sha Lo Wan 490 GE 9867 Shrubby grassiand/secondary woodiand Very common
- Lycasnidas
Abisars acherius Plum Judy 2 Ngau Aus 49Q HE 0166 Shrubby grassiand Very common
Abisars echenius Plum Judy 1 Sha Lo Wan 49Q GE 9887 Shrubby grasstand/secondary wocdiand Very common
7 Acytolopis puspa Common Hedge Blue 1 Ngau Au 49Q HE 0166 Shrubby grassiand Very common
: Noopihecops zelmore Quaker 1 Sha Lo Wan 49Q GE 8657 Shiubby g y U
: Zemeros flagyas Punchinaiio 1 San Tau 49Q HE 0067 Stream Commen
2Zizoeria meha Pale Grass Blue 3 Ngau Au 49Q HE 0166 Shrubby grassiand Very common
Zizeodia rasha Psie Grass Blue 5 Sha Lo Wan 49Q GE 9857 Shrubby grassland/secondary woodtand Very common

Date of Survey: 18 May 2004 (Night)

Chok Lap Kok to Sham Wat
No epecies obsensed



Appendix L

List of Recorded Herpetofauna Species



Hong Kony - Znuhai - Macao Bndge
Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Herpetofauna

Date of survey: 20 and 25 September 2003
22 and 25 September 2003 (Night)

Original Study Area

Species Common name Abundance Location UTM ref. Habitat Date Hong Kong status®
Bufonidae
Bufo melanostictus Asian Common Toad 1 Hau Wong Temple 49Q HE 0266 Disturbed / wasteland 2209.03 Very abundant
Bufo melanostictus Asian Common Toad 1 Chek Lap Kok 490 HE 0268 Shrubby grassiand 250903 Very abunoant
Bufo melanostictus Asian Common Toad 2 Sha Lo Wan 49Q GE 9867 Tall shrubland 25.09.03 Very abundant
. Bufo melanostictus Asian Common Toad 1 Hau Hok Wan 49Q GE 9967 Shrubby grasstand 2509.03 Very abundant
Bufo melanostictus Asian Common Toad 1 San Tau 49Q HE 0167 Secondary woodland 25.09.03 Very abundant
Ranidae
h Rana exilispinosa tesser Spiny Frog 1 Kau Liu 49Q HE 002678  Stream 250003 Common™
Microhytidae
Kaloula puichra Asiatic Painted Frog 2 Kau Liu 49Q HE 0068 Talt shrubland 25.09.03 Common
Kaloula pulchra Asiatic Painted Frog 1 Hau Wong Temple 49Q HE 0266 Disturbed / wasteland 25.09.03 Common
Gekkonidae
Gehyra mutilata Four-clawed Gecko 1 San Tau 49Q HE 0167 Viliage buildings 25.09.03 Uncommon
Gekko chinensis Chinese Gecko 2 San Tau 49Q HE 0167 Secondary woodiand 22.09.03 Very common
Gekko chinensis Chinese Gecko 3 Sha Lo Wan 49Q GE 9867 Tall shrubiand 22.09.03 Very common
Gekko chinensis Chinese Gecko 2 Hau Hok Wan 49Q GE 9967 Shrubby grassiand 25.09.03 Very common
Gekko chinensis Chinese Gecko 1 Kau Liu 49Q HE 0068 Tall shrubland 25.09.03 Very common
Gekko chinensis Chinese Gecko 2 San Tau 49Q HE 0167 Secondary woodland 25.09.03 Very common
- Hemidactytus bowringi Bowring's Gecko 22 Chek Lap Kok 49Q HE 0268 Pavilion 22.09.03 Very common
Hemidactylus bowringii Bowring's Gecko 8 SanTau 49Q HE 0167 Secondary woodland 22.09.03 Very common
Hemidactylus bowringii Bowring's Gecko 16 San Tau 49Q HE 0167 Village buildings 22.09.03 Very common
r Hemidactylus bowringii Bowring's Gecko 5 Kau Liu 49Q HE 0068 Tall shrubland 22.05.03 Very common
Hemidactylus bowringii Bowring's Gecko 9 Sha Lo Wan 49Q GE 9867 \illage buildings 220903 Very common
Hermit it ingii Bowring's Gecko 3 Sha Lo Wan 49Q GE 9867 Tall shrubland 2509.03 Very common
Hernidactytus bowringii Bowring's Gecko i Hau Hok Wan 49Q GE 9967 Shrubby grasstand 25.09.03 Very common
Hemidaclylus bowringii Bowring's Gecko 25 San Tau 49Q HE 0167 Village buildings 25.09.03 Very common
Hemidactylus bowringii Bowring's Gecko 10 San Tau 49Q HE 2167 Secondary woodland 25.09.03 Very common
Hemidactylus bowringii Bowring's Gecko 19 Chek Lap Kok 48Q HE 0268 Pavilion 25.09.03 Very common
Agarmidae
Calotes Chang Lizard 1 Hau Hok Wan 49Q GE 9967 Shrubby grassland 20.09 03 Common
- Calotes Cl Lizard 1 Hau Wong Temple 49Q HE 0266 Disturbed / wasteiand 25.09.03 Common
Calotes Cl Lizard i San Tau 49Q HE 0167 Secondary woodland 25.09.03 Common
Scincidae
Atevchasaurus chinensis Chinese Forest Skink 1 San Tau 49Q HE 0167 Secondary woodiand 20.09.03 Comrnon on Lantau
Eumeces quadrilingatus Blue-tailed Skink 3 Kau Liv 49Q HE 0068 Tali shrubland 20.08.03 Uncomon to abundant
. Eumeces quadriineatus Blue-tailed Skink i Hau Hok Wan 49Q GE 9967 Shrubby grassiand 20.09.03 Uncommeon to abundant
W 1ty Biue-tailed Skink 1 Kau Liv 49Q HE 0068 Talt shrubland 25.09.03 Uncommon to zbundant
Mabuya longicavdata Long-tailed Skink 1 San Tau 42Q HE 0167 Secondary woodland 20.09.03 Faidy common and widespread
Date of survey: 2 angd 8 October 2003
5 and 8 October 2003 (Night)
Additional Study Area
Herpetofauna
Species Common nama Abundance Location UTM ref. Habitat Date Hong Kong status®
Bufonidae
Bufo metancstictus Asian Coramon Toad 2 Tai Ho Wan 49Q HE 0768 Shrubby grasstand 02.10.03 Very abundant
Bufo melanostictus Asian Commen Toad 1 NE of Tai Ho Wan 48Q HE 0769 Shrubby grasstang 05.10.03 Very abundant
Bufo melanostictus Asian Common Toad 1 Pak Mong to Ngau Kwu Long  49Q HE 0858 Secondary woodland 05.10.03 Very abundant
Bufo meianostictus Asian Common Toad 1 Tai Ho Wan 490 HE 0768 Shrubby grassiand 05.10.03 Veiy abundant
Ranidae
Rzna exilispinosa Lesser Spiny Frog 1 Tai Ho Wan 49Q HE 073689  Stream €2.10.03 Common™
Rana mnocharns Paddy Frog 2 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 02.1¢.03 Very common
Rana limnocharis Paddy Frog 2 NE of Tai Ho Wan 49Q HE 0769 Shrubby grassland 05.10.03 Very common
Rana kmnocharis Paddy Frog 3 Tai He Wan 48Q HE 0768 Shrubby grassiand 05.10.03 Very commaon
Rhacophoridae
Polypedates megacephalus Brown Tree Frog 1 Pak Mong to Ngau Kwu Long  49Q HE 0868 Secondary weodiand 05.10.03 Common
Microhylidae
Kaioula pulchra Asiatic Painted Frog 1 Pak Mong to Ngau Kwu Long  49Q HE 0668 Secondary woodland 02.10.03 Common
Kaksula puichra Asiatic Painted Frog 1 West of Pak Mong 49Q HE 0568 Shrubby grassland 02.10.03 Common
Kaloula puichra Asiatic Paistted Frog 1 Fak Mong to Ngau Kvas Long  46Q HE 0668 Secondary woodland 05.10.03 Common
Gekkonidae
Gekko chinensis Chinese Gecko 4 Tai Ho Wass 49Q HE 0768 Shrubby grassland 02.10.03 Very common
Gekko chinensis Chinese Gecke 3 Pak Mong to Ngau Kwu Long  49Q HE 0668 Secondary woodiang 02.10.03 Very cornmon
Gekko chinensis Chinese Gecko 8 Pak Mong to Ngau Kwu Long 490 HE 0668 Secondary woodland 05.10.03 Very common
Gekko chinensis Chingse Gecko 2 Tz Ho Wan 49Q HE 0768 Shrubby grasstand 05.10.03 Very conmmnon
Hemidactylus bowringii Bowring’s Gacko 16 Pak Mong 1o Ngau Kwu Long  49Q HE 0668 Viilage woodtand 02.10.03 Very conunon
Hemidactytus bowringit Bowring's Gecko 3 Tai Ho Wan 48Q HE 0768 Shrubby grassiand 02.10.03 Very common
Hemidaciyius bowringii Bowring's Gecko 3 West of Pak Mong 49Q HE 0568 Shrubby grassiand 02.10.03 Very comrmon
Hemidactylus bowringii Bowring's Gecko 2 West of Pak Mong 49Q HE 0568 Shrubby grasstand 05.10.03 Very common
Hemidactylus bowringii Bowring's Gecko 22 Pak Mong to Ngau Kwa tong  49Q HE 0668 Village woodland 05.10.03 Very common
Hemidactylus bowringii Bowring's Gecko 8 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 05.10.03 Very common
Agamidae
Calotes versicelor Changeable Lizard 2 Pak Mong to Ngau Kwu Long  49Q HE 0668 Secondary woodland 02.10.03 Cemmon
Calotes versicolor Changeable Lizard 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 02.10.03 Common
Calotes versicolor Changeabie Lizard 1 Tai Ho Wan 46Q HE 0768 Shrubby grassiand 08.10.03 Common
Scincidae
Eumeces chinensis Chinese Skink 1 Pak Mong to Ngau Kwu Long  49Q HE 0668 Secondary woodland 02.10.03 Very common
Eumeces chinensis Chinese Skink 1 Tai Ho Wan 49Q HE 0768 Shrubby grassiand 02.10.03 Very commen
Scincella reevesi Reeves’ Smooth Skink 1 Pak Mong to Ngau Kwu Long  49Q HE 0663 Secondary woodiand 02.10.03 Very common
Colubridae
Oligodon formosanus Taiwan Kukri Snake 1 Pak Mong to Ngau Kwu Long  46Q HE 0668 Secondary woodland 02.10.03 Not generally common
Date of Survey: 2 October 2003
Half-Day Addtional Survey
Herpetofauna
Species Common name Abundance Location UTM ref. Date Hong Kong status®
Agamidae
Calotes versicolor Changeable Lizard 1 Sha Lo Wan 49Q HE 0668 02.10.03 Common
Calotes versicolor Changeable Lizard 1 San Tau 49Q HE 0668 02.10.03 Common

* After Karsen et al. (1958)
* Conservation concem (Fellowes et al. 2002)



Hong Kong - Znuhai - Macao Brigge

Hong Kong Section and North Lantau Highway Connection

E cologicat Baseine Survey

Herpetofauna

Date of survey: 24, 27, 28 October and S November 2003
23, 27 October and 5 November 2003 (Night}

Sham Wat and Sham Shek Tsuen headland

Species Common name
Bufonidae

Bufo melanostictus Asian Common Toad
Rhacophcridae

Polypedates megacephalus  Brown Tree Frog
Gekkonidae

Gekko chinensis Chinese Gecko
Gekko chinensis Chinese Gecko
Hemki ingii g's Gecko
Hemidactylus bowringii Bowring's Gecko
} idactylus ingii 's Gecko
Hemidactylus bowsingii Bowring's Gecko
Etapidae

Naja atra Chinese Cobra
Tai Ho Wan

Species Common name
Viperidae

Tt Snake

inland study area for San Shek Wan tunnel option

Species
Ranidae
Rana exilispinosa

Gekkonidae
Gekko chinensis

Scincidae

Eumeces quadrilineatus
Scincefla reevesii
Scincella reevesit

Common name

Lesser Spiny Frog

Chinese Gecko

Blue-tailed Skink

Reeves' Smooth Skink
Reeves’ Smooth Skink

Date of susvey: 25 and 26 Navember 2003
10 and 15 December 2003 (Night)

Chek Lap Kok to Sham Wat

Species Common name
Gekkonidaz

Gekko chinensis Chinese Gecko
Gekko chinerisis Chinese Gecko
Hemi 's Gecko
F i 's Gecko
Hemi i 's Gecko
Scincidze

Eumesces quadriinestus Blue-tailed Skink

Chek Lap Kok to Sham Wat

Species Common name
Gekkonidae

Gekkn chinensis Chinese Gecko
Gekka chinensis Chinese Gecko
Hemic 5 's Gecko
L i Bowring’s Gecko
‘Tai Ho Wan

Species Common name
Gekkonidae

Gekko chinensis Chinese Gecko
Scincidae

Mabuya longicaudaia Long-taited Skink
Tal Ho Wan

Spacies Comm:on name
Gekkonida2

Geltko chinensis Chinese Gecko
Gekko chinensis Chinese Gecko
Hemidactylus bowringi Bowring's Gecko

Date of survey: 22 and 27 January 2004

Chek Lap Kok to Sham Wat

Specles
Gekkonidae
Gekko chinens's
Gekko chinensis

Tal Ho Wan
Species

Gekkonidae
Gekko chinensis

Common name

Chinese Gecko
Chinese Gecko

Common name

Chinese Gecko

Abundance

1

Abundance

1

Abundance

1

-

Abundance

N = WR -

Abundance

.
SeeN

Abundance

1

Abundancs

6
2
23

Abundance

Abuadance

1

Location

Sham Wat

Sham Wat

Sham Shek Tsuen headiand
Sham Shek Tsuen headland
Sham Wat
Sham Shek Tsuen headland
Sham Wat
Sham Shek Tsuen headland

Sham Shek Tsuen headland

Location

Pak Mong

Location

S of Hok Tau

SW of San Tau

E of San Shek Wan
SW of San Tau
£ of San Shek Wan

Location
San Tau
Sha Lo Wan
San Tau

Sha Lo Wan
Sham Wat

Shato Wan

Location
Sham Shek Tsuen headiand
S3n Tau

Chek Lap Kok
Sha Lo Wan

Location

Pak Mong to Ngau Kwu Long

Tai Ho Wan

Location
Pak Mong to Ngau Kwu Long

Tz2i Ho Wan
Pak Mong to Ngau Kwu Long

Location

San Tau
Sha Lo Wan

Location

Pak Mong to Ngau Kwu Long

~

UTM ref.

49Q GE 9765
49Q GE 9765

49Q GE 9766
49Q GE 9766
49Q GE 9765
49Q GE 9766
49Q GE 9765
49Q GE 9766

49Q GE 979664

UTM ref.

49Q HE 0768

UTM ref.

49Q GE 9967
49Q HE 0067

49Q GE 9966
49Q HE 0087
49Q GE 9966

UTM ref.

49Q HE 0167
45Q GE 9867
49Q HE 0167
49QC GE 9867
49G GE 9765

49Q GE 9867

UTM ref.

45Q GE 9766
43Q HE 0187
49Q HE 0268
49Q GE 9867

UTM ref.

49Q HE 0368

49Q HE 0768

UTM ef.
49Q HE 0668

49Q HE 0768
49Q HE 0668

UTM ref.

49Q HE 0167
49Q GE 9867

UTM ref.

49Q HE 0863

Habitat

Developed area

Secondary woodland

Talt shrubland
Tall shrubland
Developed area
Tall shrubland
Developed area
Tall shrubland

Stream

Habitat

Developed area

Habitat

Stream

Shrubby grassland/talt shrubiand

Y 9

Habitat

Secondary woodland
Tall shrubland
Developed arca

Developed area
Developed area

Tail shrubland

Habitat
Tali shrubland
Secoendary woodiarsd

Shrubby grassiand
Deveioped area

Habitat

Viilage woodland

Stream

Habitat
Village woodiand

Shrubby grassland
Developed area

Habitat

Secondary woedland
Secondary woodland

Habitat

Village woodland

Date

27.10.03

23.10.03

23.10.03
27.10.03
23.10.03
24.10.03
27.10.03
27.10.03

23.10.03

Date

28.10.03

Date

05.11.03

05.11.03

05.11.03
05.11.03
05.11.03

Date

25.11.03
25.11.08
25.11.03

25.11.03
25.11.02

25.11.03

10.12.63
10.12.03
10.12.03
10.12.03

Date

28.11.03

26.11.03

Date
15.12.08

15.12.03
15.12.03

Date

22.01.04
22.01.04

27.03.04

Hong Kong status*

Very abundam

Common/abundant

Very common
Very common
Very common
Very common
Very common
Very common

Uncommon™

Hong Kong status®

Common

Hong Kong status*

‘Common®*

Very common

Rare - abundani
Abundant
Abundant

Hong Kong status®

Very common
Very common
Very common
Very commoen
Very common

Uncommon to abundant

Hong Kong status®
Very common
Very common
Very common
Very common

Hong Kong status®

Very common

Notes

A freshly sloughed skin

Faidy cornon and widespread

Hong Kong status®
Vesy common

Very common
Very commen

Hong Kong status®

Very common
Very common

Hong Kong status®

Very common

Notes

* After Karsen et al. (1998)
** Conservation concem (Fellowes et al. 2002)

i
:




Hong Kong - Zhuhat - Macao Bndge

Hong Kong Section and North Laniau Highway Connection

Ecologica Baseline Survey

Herpetofauna

Date of survey: 17 and 19 February 2004 (Night)

Chek Lap Kok to Sham Wat

Species
Bufonidae
Buto melanostictus

Gekkonidae

Gekko chinensis
Gekko chinensis
Hemidactylus bowringii

Tai Ho Wan
Species

Bufonidae
Bufo melanostictus

Date of survey: 16 March 2004

Chek Lap Kok to Sham Wat

Species
Gekkonidae
Gekko chinensis
Gekko chinensis

Date of survey: 17 March 2004

Common name
Asian Common Toad
Chinese Gecko

Chinese Gecko
Bownng's Gecko

Common name

Asian Common Toad

Common name

Chinesé Gecko
Chinese Gecko

Tai Ho Wan

Species Common name
Agamidae

Calotes Ci Lizard

Date of survey: 20 April 2004 (Night)

Chak Lap Kok to Sham Wat
Species Common name
Ranidae
Rana exifispinosa Lesser Spiny Frog
Rana exifispinosa Lesser Spiny Frog
Rana guerthen Garther's Frog
Rara guentheri Gonther's Frog
Rana guentheri Gonther's Frog
Rana guentheri Gonther's Frog
Rana kmnochans Paddy Frog
Rana Emnochanis Paddy Frog
Raria fmnocharis Paddy Frog
Rhacophoridae
Poiypedates megacephalus  Brown Tree Frog
megacephalus  Brown Tree Frog

s megacephalus  Brown Tree Frog
Polypedates megacephalus  Brown Tree Frog
Microhivlidae
Kaloufa puichra Asiatic Painted Frog
Kaloula puichra Asiatic Painted Frog
Kalowa puichre Asiatic Painted Frog
Micrahyla puichra Marbled Pigmy Frog
Gekkonidae
Gekko chinensis Chinese Gecko
Gekko chinensis Chinese Gecko
Gekdo chinensis Chinese Gecko
Gekko gecko Tokay Gecko
Gekko gecko Toksy Gecko
Gekko gecko Tckay Gecko
Hemi Qi ing's Gecko
Herm¥ h i 's Gecko
Hemidactyius bowringii Bowring's Gecko

Date of survey: 27 Aprit 2004 (Night)

Tal Ho Wan

Spacies Common name
Ranidae

Rane exilispinosa Lesser Spiny Frog
Rana exilispinosa Lesser Spiny Frog
Rana guenthen Gonther's Frog
Rana guentheri Gonther's Frog
Rana guentnen Gonther's Frog
Rana limnocharis Paddy Frog
Rhacophoridae

Polypedates megacephalus Brown Tree Fiog
Polypedates megacephalus Brown Tree Frog
Polypedates megacephalus Brown Tree Frog
Microhylidae

Kaloula puichra Asiatic Painted Frog
Kaloula puichra Asiatic Painted Frog
Gekkonidae

Gekko chinensis Chinese Gecko
Gekko chingnsis Chinese Gecko
Hermi i i ing's Gecko
Hemidactylus bowringi Bowring's Gecko

Abundance

5

[N

Abundance

1

Abundance

3
2

Abundance

Abundance

wNnewwNoon s

Waww nR o

NN WG

Abundance

BN e W

-w

Location

Hau Wong Temple

San Tau
Sha Lo Wan
Sha Lo Wan

Location

Pak Mong

Location

San Tau
Sha Lo Wan

Location

Pak Mong

Shan Shek Wan
Sha Lo Wan
San Tau

Sham Wat
Shes Shek Wan

SanTau

Shan Shek Wan
Sha Lo ¥Wan
San Tau

Location

West of Tai Ho Wan
East of Tai Ho Wan
Pak Mong

East of Pak Mong
Tai Ho Wan

East of Pak Mong

Pak Morgy
East of Pak Mong
Tai Ho Wan

Pak Mong
East of Pak Mong

Pak Mong
Tai Ho Wan
Pak Mong
Tai Ho Wan

o

UTM ref.

49Q HE 0266

49Q HE 0167
49Q GE 9867
49Q GE 9867

UTM ref.

49Q HE 0768

UTM ref.

49Q HE 0167
49Q GE 9867

UTH ref.

48Q HE 0768

UTM ref.

49Q GE 9776568
48Q GE 998677
49C GE 9765
49Q GE 9866
48Q GE 9967
49Q HE 0167
49Q GE 9865
49Q GE 9967
49Q HE 0167

45Q GE 9765
49Q GE 9868
48Q GE 9967
49Q HE 0167

49Q GE 9866
49Q GE 9867
48Q HE 0167
49Q GE 9866

49Q GE 9866
49 GE 9367
49Q HE 0167
48Q GE 973657
49Q GE 983667

49Q HE 011676
49Q GE 8886
49Q GE 2867
49Q HE 0167

UTM ref.

490 HE 051684
49Q HE 074694
48Q HE 0768
49Q KE 0658
49Q HE 0668
49Q HE 0668

49Q HE 0768
49Q HE 0688
49Q HE 0668

49Q HE 0768
49Q HE 0668

49Q HE 0768
49Q HE 0668
49Q HE 0768
49Q HE 0668

Habitat Date Hong Kong status®
Streams/Riparian 170204 Common
Secondary woodiand 170204 Very common

Tall shrubland 17 02.04 Very common
Developed area 170204 Very common
Habitat Date Hong Kong status™
Shrubby grassland 190204 Common

“ After Karsen et al. (1998)

Habitat Date Hong Kong status®
Secondary woadland 16 03.0¢ Very common

Talt shrubland 16.03.04 Very common
Habitat Date Hong Kong status®
Shrubby grassiand 17 03.04 Common

* After Karsen et al. {1998)

Habitat Date Hong Kong status®
Small stream 20.04.04 Common™
Stream 20.04.04 Common™
Stream 20.04.04 Very common
Disused fammiand 20.04.04 Very common
Disused farmiand 20.04.04 Yery common
Disused farmiand 20.04.04 Very common
Disused farinland 20.04.04 Very common
Disused farmland 20.04.04 Very common
Disused farmiand 20.04.04 Very common
Developed area 20.04.04 Very common
Disused farmland 20.04.04 Very commoni
Disused farmland 20.04.04 Very common
Disused farmiand 20.04.04 Very common
Disused farmiand 20.04.04 Common
Disused farmiand 20.04.04 Common
Disused farmland 20.04.04 Common
Disused farmland 20.04.04 Common
Secondary woodland 20.04.04 Very common
Developed zrea 20.04.04 Very common
Developed area 20.04.04 Very common
Shirubby grassiand 20.04.04 Rare
Deveioped area ™ 20.04.04 Rare

**Single individual also observed here by PJL, 17th March
Developed area 20.04.04 Rare
Developed area 20.04.04 Very common
Developed area 20.04.04 Vesy common
Developed area 20.04.04 Very common
Habitat Date Hong Kong status®
Stream 27.04.04 Common®™

Stream 27.04.04 Common™

Stream 27.04.04 Very common
Streams/Riparian 27.04.04 ‘ery common
Stream 27.04.0¢ Very common
Streams/Riparian 27.04.04 Very common
Secondary woodland 27.08.04 Very common
Shrubby grassiand 27.04.04 Very common
Shrubby grassland 27.0404 Very common
Stream 27.04.04 Common
Streams/Riparian 27.04.04 Common
Secondary woodland 27.04.04 Very common
Shrubby grassiand 27.04.04 Very common
Developed area 27.04.04 Very common
Developed area 27.04.04 Very common

*After Karsen et al. 1998
“*Conservation concem (Fellowes et al. 2002)



Horng Kong - Zhuhat  Macao Bridge

Hong Kong Section and North Lantau Highway Connection

£ cological Baseline Survey
Herpetofauna

Date of Survey. 9 May 2004
Tai Ho Wan

Species

Colubndae

Ptyas mucosus

Date of Survey. 9 May 2004 (Night)

Tai Ho Wan

Species

Ranidae

Rana exilispinosa
Rana guentheri
Rana guenthen

Rhacophondae
Polypedates megacephaius
Polypedates megacephalus

Gekkonidae
Gekko chinensis
Hemitactylus bowringii

Date of Survey: 12 May 2004
Chek Lap Kok to Sham Wat

Species
Ranidae
Rana guenthen

Scincidae
Eumeces chinensis
Mabuya longicaudata

Agamidae
Calotes versicolor

Colubridae
Ptyas mucosus

Date of Survey: 18 May 2004
Chek Lap Kok to Sham Wat

Species
Ranidae

Rana exiispinosa
Rana guentheri
Rana guentheri
Rana guentheri
Rana guentheri
Rana limnocharis

Rhacephoridae

FPaolypedates megacephalus
Polypedates megacephalus
Polypediates megacephalus

Microhylidae
Kaloula puichra
Kaloula pufchra

Gekkonidae

Gekko chinensis
Gekko chinensis
Gekko chinensis
Hemidactytus bownngi
Hemidactyius bowringi
Hemidactylus bowrningii

Common name

Cemmon Rat Snake

Common name

Lesser Spiny Frog
Gonther's Frog
Gunther's Frog

Brown Tree Frog
Brown Tree Frog

Chinese Gecko
Bowring's Gecko

Common name

Gunther's Frog

Chinese Skink
Long-tailed Skink

Changeable Lizard

Common Rat Snake

Commen name

Lesser Spiny Frog
Gonther's Frog
Gonther's Frog
Gonthes’s Frog
Gonther's Frog
Paddy Frog

Brown Tree Frog
Brown Tree Frog
Brown Tree Frog

Asiatic Pairited Frog
Asiatic Painted Frog

Chinese Gecio
Chinese Gecke
Chinese Gecko
Bowring’s Gecko
Bowring's Gecko
Bowring's Gecko

Date of Survey: 18 May 2004 (Day and Night)

Additional Study Area for tunnel portal option

Species

Ranidae

Rana exiispinosa
Rana exilispinosa
Rana guentheri
Rana guenthert

Rhacophoridae
Polypedates megacephalus
Polypedaies megacephaius

Gekkonidae
Gekko chinensis
Hemidactylus bowringi

Common pams

Lesser Spiny Frog
Lesser Spiny Frog
Gonther's Frog
Ganther's Frog

Brown Tree Frog
Brown Tree Frog

Chinese Gecko
Bowring’s Gecko

Abundance

Abundance

N -

Abundance

-

Abundance
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21

Abundance
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Location

Pak Mong to Tai Ho Wan

Location

*West of Tai Ho Wan

Pak Maong to Tai Ho Wan
East of Tai Ho Wan

Pak Mong to Tai Ho Wan
East of Tai Ho Wan

Pak Mong to Tai Ho Wan
Pak Mong to Tai Ho Wan

Location

Sha Lo Wan

Tung Chung Bay
San Tau

Tung Chung Bay

Tung Chung Bay

t.ocation

Hau Hok Wan
Sham Wat
Shan Shek Wan
Sha Lo Wan
SanTau

Shan Shek Wan

Shan Shek Wan
Sha Lo Wan
San Tau

Sha Lo Wan
San Tau

Shan Shek Wan
Shalo Wan
San Tau

Shan Shek Wan
Shs Lo Wan
SanTau

Locatior:

San Tau
Sha Lo Wan
Ngau Au
Sha Lo Wan

San Tau
Sha Lo Wan

Ngau Au
Ngau Au

UTM ref.

49Q HE 0668

UTM ref.

49Q HE 051684
49Q HE 0668
49Q HE 06568

49Q HE 0668
49Q HE 0668

49Q HE 0668
49Q HE 0768

UTM rof.

439G GE 3867

49Q HE 0166
49Q HE 0067

49Q HE 0166

49Q HE 0168

UTM ref.

49Q GE 990677
49Q GE 9765
49Q SE 6868
49Q GE 9967
49Q HE 0167
49Q GE 9886

49C GE 8388
49Q GE 9967
49Q HE 0167

43Q GE 9967
48Q HE 0167

49Q GE 9868
42Q GE 9857
49Q HE 0167
49Q GE 9866
45Q GE 9867
43Q HE 0167

UTM ref.

49Q HE 005673
49Q GE 991668
49Q HE 0188
43Q GE 9567

49Q HE 0067
49Q GE 9867

49Q HE 0166
49G HE 0186

Habitat

Shrubby grassiand/secondary
woodtand

Habitat

Stream
Marsh
Stream

Secondary woodland
Shrubby grassiand

Secondary woodiand
Deveioped area

Habitat

Small pord

Developed area
Vitiage/orchard

Developed area

Coastal mangrove

Habitat

Steeam
Stream
Disused farmland
Disused farmiand
Disused fammland
Disused farmland

Disused farmiand
Disused farmiand
Disused farmiand

Disused farmland
Disused farmland

Secondary woodland

Habkat

Stream
Stream
Small stream
Stream

Tall shrubland
Tall shrubland

Shrubby grassland
Developed area

Date

09.05.04

Date

09.05.04
08.05.04
09.05.04

09.05.04
09.05.04

09.05.04
09.05.04

Date

12.05.04

12.05.04
12.05.04

12.05.04

Date

18.05.04
18.05.04
18.05.04
18.05.04
18.05.04
18.05.04

18.05.04
18.05.04
18.05.04

18.05.04
18.05.04

18.05.04
18.05.04
18.05.04
18.05.04
18.05.04
18.05.04

Date

18.05.04
18.05.04
18.05.04
18.05.04
18.05.04

18.05.04
18.05.04

18.05.04
18.05.04

“After Karsen et al. 1998

Hong Kong status®

Common

Hong Kong status®

Common™
Very common
Very common

Very common
Very common

Very common
Veiy common

Hong Kong status®

Very common

Very common
Common

Common

Common

Hong Kong status®

Common™
Very common

Very common
Very common
Yery cominon
Very common
Very commorn
Very common

#Hong Kong status®

Common™
Common™
Very common
Very common

Very common
Very common

Very common
Very commion

~*Conservation concem {Feliowes et al. 2002)




Appendix M

List of Recorded Vegetation Species



Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connaction

Ecological Baseline Survey

Vegetation

Date of survey: September 2003 {o May 2004

Plant Species Recroded within the Study Area

Area A North Lantau (from Tung Chung to Sham Wag)
B North Lantau (from Tung Chung to Tai Ho Wan)
C Chap Lap Kek Area
Relative Abundance i rare
2 uncommon
3 comnion
4 abundant
N very abundant
Cultivated
Species list Status | Plantation Woodland | Secondary Woodland Tall Shurbland Shrubby Gr Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B [¢] A B C A B A B A B C A B A B A B
Tree Bambusa _sp. n/a 2 2 2 2 3 ) 3 3 3
Tree Acacia confusa c 3 3 4 2 2 2 ) ) T T 3 3
Tree Acacia maginum P 3
Tree Aconychia pedunculata ve 2 2 3 3 2 3 3 2 1 1
Tree Actinidia latifolia rest 1
Tree Adina pilulifera Ve 2 2 2 2 2 1
Tree Alangium chinense < 2 2 1 3 2 2 2 i 1 i
Tree Antidesma bunius c 2 2
Tree Aporosa dioica ve 3 3 2 3 3 3 2 2 2
Tree Aguilaria sinensis c# i 1 1 1 1 1 T
Tree Archidendron clypearia © 2 2 2 1 ]
Tree Archidendron lucida c 2 2 2 2 3 1
Tree | Averrhog carambola p 2 7 3 3
Tree Bauhinia sp. p 3
Tree Bischofia javanica [ 1 1 1 7
Tree Bridelia penangiana < 2 2
Tree Bridelia tomenlosa Ve 3 3 i 3 3 3 2 2 1 2 2
Tree Callicarpa nudiflora < 1 1 1 i 1
Tree Cassia surattensis P 3 | T 3 7
Tree Ci psis fissa p . 1
Tree Casuarina equisetifolia p 2 2 2 1 1 ) 7 T
Tree Celtis biondii Test 2 2 2
Tree Cellis tetrandra [ 3 3 2 3 3 2 1 1 2 p) 2 7 3 3
Tree Celtis timorensis rest 2 2 1 ] 3 i T 7
Tree Cerbera manghas c 1 2 2 1 2 2 2 2 2
Tree Cinnamomum parthenoxylon [
Tree Ciirus sp. p F) 7 3 3
Tree Cl, [ c i 3 7 3 3
Tree Cleistocalyx operculata c 1 1 1 1 T
Tree Cratoxylum cochinchinense ve 3 3 3 2 2 2 3 3 3 2 2
Tree Cyclobalanopsis myrsingefolia < 2
Tree Delonix regia p 1
Tree Dimocarous longan rest® 3 3 3 2 2 2 p) 7 T "
Tree Diospyros erianthe ve i
Tree Diospyros morrisiana Ve 2 2
Tree Dodonaeg viscosa r 1
Tree Ehrelia longiflora rest 1 i 2 2
Tree Eriobotrya japonica P 1 i i
Tree Eucalyptus robusia ) 1 2 3 1 1 T i
Tree Exoecarcia agallocha c 2 1
Tree Ficus fistulosa c 2 2




Hong Kong - Zhuhai - Macac Bridge

Hong Kong Section and North Lantau Highway Connection
Ecclogical Baseline Survey

Vegsetation

Date of survey: Septembar 2003 t» May 2004

Cultivated
Species list Status | Plantation Woodland | Secondary Woodland Tall Shurbland Shrubby Grassland Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A B C A B C A B C A B C A B C A B A B
Tree Ficus hirta < 3 3 3 3 3 2 2 1 { I
Tree Ficus hispida < 2 2 2 2 2 2 ] | 1 1 | 1
Tree Ficus microcarpa . 2 2 2 2 i 2 2 1 1 { 1
Tree Ficus variegala < 2 2 3 3 2 2 2 1 1 1 1
tree Flicus virens [ 2 2 2 1
Tree Glochidion hirsutum 3 1 1 2 2 T 1 1 1 1
Tree Glochidion zeylancium [ | 1 ] 1 ] 1 1 ]
Tree Gmelina chinensis < 1 1 [l 1
Tree Gossampinus malabarica P 1
Tree Hibiscus tiliaceous [ 1 1 3 3 3 2 2 2 2 1 i i i 1 i 1
Tree Homalium cochinchinensis [ 2 2 1 % 2 2
Tree Hylocereus undatus P ! ! ] ] ] |
Tree Lasianthus chinensis c 1 1
Tree Lasianthus wallichii rest i 1 1 1 1
Tree Leucaend leucocephala . Ve 2 2 ] 2 2 ) 2 2 F 2 F]
Tree Litchi chinensis rest® 2 2 ] 2 1 1 4 4
Tree Litsea cubeba c 2 2 2 2 1 2 1
Tree Liisea glutinosa Ve 3 3 3 3 3 3 2 2 1 1 1 i 1 1 1 1 1 1
Tree Loph. conferta P 3
Tree Macaranga tanarius < 2 2 2 2 2 2 3 3 2 2 7 1
Tree Mallotus apelia [ 2 2 2 2 1 2 1 1
Tree Mallotus paniculata ve 4 4 4 3 3 3 3 3 ! 1 1 T
Tree Mangifera indica 3 1 1 2
Tree ‘Melaleuca leucadendron p 2 1 2 T
Tree Melia azedarach c 2 2 2 1 | ] 2 2 2 1 ) |
Tree Melicope pieleifolia C 2 2
Tree Microcos paniculala < 3 3 3 3 3 2 2 2 1 1 1
Tree Nerium indicum P 2 1
tree Ormosia emarginata ¢ 2
Tree Phyllanthus emblica ve 2 1 2 1 1 2 2 3 2 2 2 1
Tree Phyllanthus reticulatus_ [ 1 2 3 2 2 i
Tree Pinus elliiottii c
Tree Pinus massoniana c 2 3 2 3 3 2 2 1 1 1 1
Tree Psidium guajave [ 2 2 P 7
Tree Rapanea neriifolia c 2 2
Tres Rhus chinensis ¢ 2 2 2 2 2 2 2 2 2 1
Tree Rhus hypoleuca [ 1 1 1 2 1
Tree Rhus succedanea c 2 2 1 2 2 2 2 2 2 1 1 T T T
Tree Sapium discolor | ve 2 2 2 2 2 2 2 2 1 1 1 1 T
tree Sapium sebiferum ve 2 2 2 2 2 2 1 1 T T
Tree Sarcandra glabra Ve 1 1 2 3
Tree Saurauia tristyle < 1 1
Tree Schefflera octophyila Ve 3 2 2 3 3 3 3 3 i
Tree Scolopia chinenise 1 1 l
Tree Scolopia saeva c 1 i 3 2 3 2 2 1 1 T T
Tree Sterculia lanceolata Ve 2 2 2 3 3 3 2 2 i 1 1
Tree Styrax suberifolia < 1 1 1
Tres Syzygium hencei c 2
Tree Syzygium jambos c 2 2 1 2 2 2 1 i T 1 3 3
Tree Syzygium ilevinei [ 2 1
Tree Tarenna mollissima < 2 1 C 2 1
Tree Thespesia populnea rest 2 2
Tree Thevetio peruviana ve 2 2 2
Tree Trema orientalis c 1
Tree Vitex negundo var cannabifolia rest 1 1 2 2 2 2 1 T T
Tree Vitex negundo var negundo [ 3 3 3 3 2 3 3 2 2 1 1 1 ] 1 2 2
Tree Vitex quinata (3 . 3 3
Tree Zanthoxylum avicennae [ 1 2 2 1 1 1
. 2




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and Worth Lantau Highway Connection
Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

Cultivated
Species list Status | Plantation Woodland | Secondary Woodland Tall Shurbland Shrubby Grassland Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A B C A B C A B C A B C A B C A B A B
Shrub Abelmoschus moschatus rest 1 1
Shrub Acanthus ilicifolius c 3 3
Shrub Aegiceras corniculatum < 3 3
Shrub Albizia corniculaia < 2 2
Shrub Alchornea trewioides ve 1 1 2 2 1 2 2 il 1 1
Shrub Antirhea chinensis Ve 1 1 2 1 2 2 2 2
Shrub Ardisia crenata c 2 2 2 2 2 1 1
Shrub Ardisia quing Ve 2 2 i
Shrub Aster baccharoides ve 1 1 1 3 3 1
Shrub Asalantia buxifolia < 1 1 3 2 2 3 2 2 2
Shrub Avicensia marina [ 3 3
Shrub Baeckea frutescens Ve 2 2 2 2 i 3 3 3
Shrub Bocehmeria nivea rest ) 7
Shrub Breynia fruticosa Ve 2 2 2 2 1 3 3 2 3 3 3 1
Shrub Brucea javanica < 1 2 1 2 ] 1
Shrub Bruguiera gymnorrhiza rest 3 3
Shrub Callicarpa nudifiora [ 1 1 1 1 1 1
Shrub Cassia occidenialis ve . [}
Shrub Clerodendrum chinense c 2 2 T 1
Shrub Clerodendrum cyrtophyllum [ 2 2 3 3
Shrub Clerodendrum fortunatum c 1 2 2 2 2 2 2 1
Shrub Clerodendrum inerme c 3 3
Shrub Crotclaria mucronata [ 2 2 3 3 3
Shrub Croton crassifolius ve 2 2 2 2 1
Shrub Croion lachnocarpus ve 1 2 2
Shrub Daphniphyllum calycinum 2 2 2 2 1
Shrub Daphniphylium oldhami C 2 2 i 2 2 1 2 2 2 1 1 1
Shrub Desmodium gangeticum < 2 1 ) 3
Shrub Dichroa febrifuga [ [ 1 1 1 1
Shrub Diospyros morrisiang ve 2 2
Shrub Diospyros vaccinioides ve 1 1 2 2 1 2 2
Shrub Diplospora dubia c 1 i 2 1 2 i i
shrub Euonymus laxiflorus c 1 1
Shrub Euonymus nitidus Ve 2 2 2 2 | 1 ! 1 ! 1
Shrub Eurya japonica Ve 2 3 3 3 2 2 3
Shrub Eurya nitida Ve 1 1 1 1 1 1
Shrub Ficus variolosa ve : 1 2 2 2 3 3 3
Shrub Garcinia oblongifolia ve 1 1 1 3 3 1
Shrub Gardenia *asminoides < 2 1 2 2 i 1 1 1
Shrub Glochidion eriocarpum < 2 2 1 2 2 Z 2 2 2 2 2 2 1 1 1 T T
Shrub Glochidion wrightii ve | 1
Shrub Helicteres angustifolia ve ] 1 1 1 1 3 3 3 ) 3 T
Shrub llex aspretla Ve 3 3 i 3 3 3 3 3 2 2 1
Shrub llex pubescens Ve ] 1 2 2 2 2 2
Shrub [tea chinensis ve 2 2 2 2 2
Shrub Kalanchoe pinnata [ 3 2
Shrub Kandelia candel [ 3 3
Shrub Lantana camara v ! ! 1 1 1 ! 2 2 3 3 3 3 1 1 3 3
Shrub Litsea rotundifolia Ve 3 3 1 3 3 3 3 3 3 3 3 3
Shrub Lumnifzera racemosa [ 2 1
Shrub Maesa perlarius < 2 ! 2 2 2 2 2 ] |
Shrub Melastoma candidum < 2 2 i 2 2 2 2 2 2 1 | T T ] 3 bl 7
Shrub Melastoma sanguineum ¢ 2 2 2 3 3 3 3 3 3
Shrub Mesona chinensis [3 2 1
Shrub Osbeckia chinensis Ve i 1
Shrub Paliurus ramosissimus < 1 1 1 1
Shrub Pandanus teciorius ve 1 1 1 1 i 1 i 1 1 i 2 2 1 T 1 T
Shrub Puandanus urophylius ve 1 1 1 i i 1 1




Hong Kong - Zhuhal - Macao Bridge

Hong Kong Secilon and North Lantau Highway Connection
Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

Cultivated
Species list Status | Plantation Woodland | Secondary Woodland Tall Shurbland Shrubby Grassland | Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A |-B C A B C A B C A B C A B C A B A B
Shrub Pavelta hongkongensis <+ 1 1 1
Shrub Phoneix hanceand. < 2 2 2 2 2 2
N Shrub Phyllanthus cochinchinensis Ve 2 2 1 3 3 2 2 2 2 2 2 2
Shrub Phyllanthus emblica ve ! [ 2 2 2 2 2 2
Shrub Phyllanthus urinaria [ i 1 | 1
Shrub Pittosporum glabratum var glabratum Ve 1 1 2 2 2 2
Shrub Pluchea indica [ 2 2
Shrub Pogostemon auricularius [ ! 1
Shrub Psychotria rubra Ve 2 2 1 3 3 3 2 K 2 1 i 1 1 ]
Shrub Pleroloma triguetrum < 2 2 1 2 2 2 2 2 2 | 1
Shrub Rhamnus crenala < 2 2 i 1
Shrub Rhaphiolepis indica Ve 2 2 i 3 3 2 3 3 3 3 3 3
Shrub Rhodomyrtus lomeniosa ve 2 2 2 2 2 2 2 2 2 3 3 3
Shrub Ricinus communis rest 1 1 ! ] i
Shrub Sarcandra glabrg Ve 2 2 | 1 1
Shrub Scuevola laccada Ve 2 1 2 2 1 2 2 2
Shrub Senna occidentalis Ve | [} [ | i | 1 |
Shrub Sesbania cannabina < 2 2 2 3 3 3
Shrub Sida acuta c 1 1 ] 3 3 3 3 3
Shrub side rhombifolia [ 1 1 1 3 3 3 3 3
Shrub Sinosideroxylon wightianum < 2 2 1 1 2
Shrub Sol torvum ¢ 1 1 1 1 1
Shrub Suaeda maritima [ 3 3
Shrub Syzygium buxifolium c
Shrub Tarenna atlenuala [ 2 2
Shrub Triumfetta bartramia ve 1 2 2 2 2 2 2 2 ] 1
Shrub Urena lobata [ 1 2 2 2 2 2 2 2 2 2 2 2
Shrub Vitex rotundifclia [ 3 2
Shrub Wikstromeia indica c 2 2 2 2 2 1
Shrub Wikstromeia nutans c 2 2 1 1
Herb Acampe rigida c+ 1
Herb Acorus talarinowil [ 1 1
Herb Acrostichum aureum rest 2 2 1
Herb Adenosma glutinosant ) ve 1 1 2 1 1 T
Herb Adiantum flabellulatum 3 2 2 2 2 ] i i 1
Herb Agave vivipara P 1
Herb [Ageratum conyzoides ) < ) 1 2 2 2 2 2 2 2 2 1 1
Herb Alocasia cucullala 1 1 3 3
Herb " VAlocasia macrorthiza______ v 1 1 1 1 1 1 1 1 2 2 2 2 2 2
Herb [Alopecurus aequalis i ~c 7 7 i
Herb Alpinia slachyodes - ) c 2 2 1
Herb Alpinia b o j Ve 2 2 2 2
Herb “|Alpinia zerumbet ve 1
Herb Alternanthera phil ides c ) 3 7 0] 3 3
Herb Amaranihus viridis ve : 1 1 P 7 T
Herb Anisomeles indica 3 2 3 3 3 3
Herb Anisopappus chinensis [ 2
Herb Apluda mutica ¢ 2 1 3 3 3 3 £}
Herb Aristida chinensis Ve 2 2 2 1
Herb Arundina chinensis <+ i i
Herb Arundinella setosa Ve 3 3 3 i ]
Herb Aspleni pitiifoloi rest 2 2 1
Herb Aster baccharoides ve 2 2 3 3 3
Herb Avicennia marina < 3 3
Herb Bacopa monnieri Ve 2 2
Herb Bidens bipinnata Ve 1 ! 1 2 2 2 2 2 2 P 2
Herb Blechnum orientale 3 2 2 2 2 2 2 . 2 2 1 1 1 1
Herb Bothriochloa bladhii Ve I 2 2 2 2 2 2 2 2 )

v,




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

i

Cultivated
Species list Staus | Plantation Woodland | Secondary Woodland Tall Shurbland Shrubby Grassland Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A B C A B C B A B C A B C A B A B
Herb Carex tristachya VT 1
Herb Caryopleris incana < 2 2 2
Herb Celosia argenlea Vi 2 2 2 2 2 2 3 3 2
Herb Cenchrus echinatus Ve 2 2 2 2 2
Herb Centella asiatica ve 2 2 2 2 2 2 2 2
Herb Centipeda minima [3 2 2
Herb Ch -ista mi id [ 2 2 2 2 2
Herb Chamaesyce hirta Ve 2 2 2 2 2
Herb Charaesyce thymifoiia Ve 2 2 2 2 2
Herb Cibotium baromelz < 2 2
Herb Cirsium japonicum [ i
Herb Cleisostoma simondii c+ i
Herb Clinopodium gracile < 2 2
Herb Coix lachryma-jobi [ 2 2 1
" Herb Colocasia esculenta 3 [ 3 3
Herb Commelina nudiflora < | i 3 3 | 1
Herb Corchorus aestians c 2 2 2
Herb Crassocephalum crepidioides [ 2 2 2 2 1 |
Herb Crinum asiaticum rest 1 1
Herb Cyanolis vaga rest
Herb Cyclosorus acuminatus ve 2 1. 2
Herb Cyclosorus interrupius © 2 12
Herb Cyclosorus parasiticus ve 2 2 2 2
Herb Cymbopogon Spp. n/a 1 2 2 2 3 3 2 p)
Herb Cynodon dactylon ve 2 2 2 3 3 3 2 2
Herb Cyperus haspan [ 2 2
Herb Cyperus imbricatus [ 2 7
Herb Cyperus malaccensis c 2 2 2
Herb Cyperus pilosus [ 2 2 2 2 2
Herb Cyperus rotundus ve ! 2 2 3 2 2 2 2 2
Herb Cyrtococcum patens ve 2 2 2
Herb Dianella ensifolia v i i 1 i i i ! 2 2
Herb Dicranopteris pedata ve 2 2 2 2 2 2 2 2 2 2 3
Herb Digitaria ciliaris Ve 2 2 2 1
Herb Diplacrum caricinum resi 1 1
Herb Drosera indica VT
Herb Drosera spathulata var louriri c ] 1
Herb Dryopteris varia [ 1 1
Herb Echinochioa crusgalli Ve 1 1 1 2 2 1 1
Herbt Eclipta prosirata < 2 ] [ 2 2 2 2
Herb Elephantopus scaber c 2 2 2 2 2 2 2 2 2 )
Herb Elephantopus tomemiosa c 2 2 2 1 1
Herb Eleusine indica V¢ 2 2 2 3 3 3 2 2
Herb Emilia sonchifolia v 2 2 2 2 2 2 2
Herb Eragrostis sp. n/a 2 2
Herb Eremochloa ciliaris Ve 3 3
Herb Ericaulon merrillii © 2 2 2 2
Herb Eriocaulon sexangulare ve 2 2 2 2
Herb Eriocaulon sp. ve 2 2
Herb Eulalia_spp. c 3 3
Herb Eulophia graminea rest + 1
Herb Fimbristylis cymosa Ve i
Herb Fimbristylis subbispicala < 2 2 2
Herb Fimbristylis thomsonii Ve 2 2 2 2 2 2 2 2 7
Herb Floscopa scandens < 1
Herb Fuinera umbellata < ! 2 T 3 3
Herb Gahnia tristis ve 3 3
Herb Gnaphalium affine < 1 2 2 2 2 7




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

Cultivated
Species list Status | Plantation Woodiand | Secondary Woodland Tall Shurbland Shrubby Grassiand Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A B C A B C A B C A B C A B C A B A B
Herb Grewia biloba 3 i 1
Herb Gynura divaricala ve ! 1 1 1 1
Herb Halophila beccarii r ]
Herb Halophila ovata T 1
Herb Hedyol| < 1 1 2 2 3
Herb Hedvolis auricularia < 2 2 3 3 1 2 2
Herb Hedyolis i [ 2 2 3 3 1 2 2
Herb Hedyotis corymbosa Ve 2 2 2 2 2 2
Heib Hedyotis diffusa [ i | 1
Herb Heleropogon conlortus Ve Z 2 2 2 2
Herb Hypericum japonicum ve 1 | 2 2 2 2
Herb Imperata cylindrica ve 2 2 2 2 2 2 3 3
Herb Indigofera spicata rest i
Herb Indocal. longiauritus Vg 2 2 2 2 2 2
Herb Innula cappa ve 2 3 3 3
Herb Ipomoea aquatica c ] 2 2
Herb Ipomoed cairica ve 2 2 2 2 2 2 3 3 3 3 3 3 3 3
Herb Ipomoea purpurea rest - 2 2 2
Herb Isachne 2lobosa Ve 3 3 2
Herb Isch aristatum [ 2 2 2 2 7
Herb Ischaemum ciliare Ve 3 3 3
Herb Ischaemum indicum c 3 3 3 2 1 2 ) 3 7
Herb Ischaemum rugosum c 3 3 3
Herb Juncus prismatocarpus c . 1
Herb Kyllinga breviflora < ! 2 2 2 2 2 1
Herb Kyllinga nemoralis ve ‘ 2 2
Herb Lactuca repens [ - 2 2
Herb Leersia hexandra < 2 2
Herb Lepidos; chinense c 2 2 -
Herb Limnophila aromatica vest 1 |
Herb 7] sinense [ 2 2
Herb Lindernia anagallis ¢ 1 1 ]
Herb Lindernia crustaceae rest [ 1
Herb Lindsaea ensifolia c 2 2
Herb Lindsaea heterophylla < 2 2
Herb Liriope spicata c 2 2 3 3 ! 2 2 1
Herb Lobelia chinensis < 1 i 1 1
Herb Lophatherum gracile [ 2 2 2 2 2 2 2 2 T i 5y ] 3
Herb Ludwigia ascendens < 2 2
Herb Ludwigia octovalvis < 2 2
Herb Melinis repens ve 1 2 2 2 3 3 3 2 2
Herb Microstegium ciliaturm Ve 2 2 2 2 2
Herb Mimosa pudica Ve 2 2 3 2 2 2 2 2
Herb Miscanthus sinensis ve 1 ! 2 2 ] 2 2 2 F) F)
Herb Musa sp. c 1 ] 2 2 3 3
Herb Neyraudia reyraudiana Ve 2 2 3 2 2 2 2 2
Herb Opli. oS ve 2 2 2
Herb Opunita dillenii c I
Herb Ottochloa nodosa var micrantha Ve 2 2 p)
Herb Oxalis corniculala Ve 1 N 2 2 2 2 2 2 2
Herb Oxalis corymbosa ve ! 2 2 2 2 2 2 2
Herb Panicum maximum Ve . | 1 2 3 3 3 3 3
Herb Panicum repens ve 2 2
Herb Paspalum conjugatum ¢ 2 2 3 3 2
Herb Paspalum distichum [ 3 3
Herb Pennisetum alopecuroides c ! ! 2 2 2 2
Herb Pennisetum polystachyon < - 2 2 2 2 2
Herb Pennisetum purpurewn Ve | 1 2 2 2 | 2 2

gy




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

Cultivated
Species list Status | Plantation Woodland | Secondary Woodland Tall Shurbland Shrubby Gr d Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A B C A B C B A B C A B C A B A B
Herb Pericampylus glaucus rest 1
Herb Philydrum lanuginosum rest 1
Herb Phragmites australis Ve 2 2 2
Herb Phragmites vailatcria ve 2 2 2
Herb Phyla nodiflora c
Herb Phyllodium puichellum Ve 2 2 2 p) 2
Herb Planiago major Ve 2 2 2 2
Herb Plumbago zeylanica rest 1 1 1 1
Herb Polygonum barbatum C. 7 F
Herb Polygonum chinense ve 2 2 2 2 2 2
Herb Polygonum lapthifolium < 1 1 1 1
Herb Polygonum plebeium rest 1 1 1 T
Herb Pongamia pinnata [
Herb Portulaca oleracea ve 2
Herb Preridium aquilinum [ 2 2 2
Herb Pieris dispar < 2 2 2 2
Herb Fieris multifida Ve 2 2 1 ]
Herb Pycreus polysiachyos < 2 p) -
Herb Ranunculus sceleratus ve i 2 2
Herb Rhynoscopa rubra ve 2 2 2 [} 2 7
Herb Rhynoscopa rugosa rest 2
Herb Rostellularia procumbens [ 2 2
Herb Schizachyrium sanguineum ve 2 2 k]
Herb Scleria cilierus < 2 2 2 2
Herb Scleria levis c 2 2 2
Herb Scleric terrestris c 2 2 2 2
Herb Scoparia dulcis < 2 2 ]
Herb Setaria pumila ve 2 2z 2 2 2 2 2 2 2 2
Herb Sigesbeckia orientalis [ 2 2 2 2
Herb Siplanthes paniculata [ 1 1 T 1
Herb Solanum americanuin ve 2 2 2 2 2 2
Herb Sonchus arvensis Ve 1 1 T T
Herb Spinifex iittoreus <
Herb Sporobolus indicus Ve 2 2 2 2 7 )
Herb Sporobolus virginicus ve 3 3
Herb Stenoloma biflorum Test
Herb Synedrella nodiflora Ve 2 2 2 2 2 2 2 2
Herb Tadehagi triquetrum Ve 2 2 2 1 1
Herb Teuricum quadrifarium rest i 1 1 1 )
Herb Thysanolaena latifolia ¢ 1 1 1
Herb Tridax procumbens ve 2 2 2
Herb Urochloa subquadripara [ F] 2 2 7 )
Herb Utricularia bifida c ! 1 1
Herb Utricularia caerulea rest i 1
Herb Utricularia striatula Test 1 1
Herb W_'zdelia biflora c 2 2 2 7 3 3 p)
Herb Wedelia chinensis < 2 2 2 3 3 3 2 2 2 2
Herb Wedelia prostrata ¢ 2 2 2 3 3 2 2 2 2 2
Herb Xanthium strumarium [ 2 2 2 2 2 2
Herb Xyris paucifiora rest 1
Herb Youngia japonica ve 1 1
Herb Zostera japonica r
Herb Zoysia sinica < 3
Climber Abrus mollis rest 1 1 2 2
Climber Alysicarpus vaginalis ve 2 2 2 ) 37 3 3
Climber Alyxia sinensis c 3 3 1 3 3 3 3 3 3
Climber Asparagas cochinchinensis c 3 2 2 2 2 2 3 3
Climber Bauhinia championii < 2 2 3 3 Z 3 3 2 2 2 2




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection
Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

Cultivated
Species list Status | Planiation Woodland | Secondary Woodland Tall Shurbland Shrubby Grassiand Coastal Developed Area Wasteland Salt Marsh | Field/Orchard
A B C A B C A B C A B C A B C A B C A B C A B A B
Climber -|Bauhinia galuca Ve 2 2 3 3
Climber Berchemia racecmosa [ 2 2
Climber Bowringia callicarpa ve 2
Climber Byetinera aspera ve 2 2 k] 3 2
Climber Caesaplinia bondou rest 2 2 2 2 2 2 2 2
Climber Caesaplinia crista V¢ 2 2 2 2 F 2
Climber Cajanus scarabaeoides < 2 2
Climber Calamus tetradactylus c 2 2 2
Climber Calamus tetradactylus c 1 1
Climber Canavalia lineata c 2 2
Climber Cansjera rheedii rest 2 2 2 2 2 2 2 2 2
Climber Cassytha filiformis Ve 3 3 3 3 3 3 2 i 2 2 2 2 2 2 2
Climber Cayratia corniculata Ve 2
Climber Celastrus hindsil 3 2 2 2 2 2 2 2 2
Climber Cocculus orbiculaius < 2 2 2 2 2 2
Climber Cuscula sp. < 2 2 2 2 7
Climber Cyclea hypoglauca c 2 2 2 2
Climber Dalbergia hancei < 2 2 [} 3 3 2 3 3 2
Climber Dalbergia milletti Ve 2 2 1 2 2
Climber Dendrotrophe frutescens Ve -2 2 2 2 2 2
Climber Derris trifoliata [ 2 2 2 2
Climber Desmos chinensis c 2 2 1 3 3 2 2
Climber Desomdium heterocarpon v¢ : 3 2
Climber Dioscorea benthamii < 2 2 2
Climber Diploclisia glaucescens < 2 2 2 2 2 2 2 2
Climber Embelia laeta : ve 3 3 2 2 2 |2 2 2 3 3 3
Climber Embelia ribes [ 2 2 2 2
Climber Ficus pumila Ve 2 1 2 3 k) 1 C 2 2 1
Climber Gnetum luofuense ve 2 2 2 2 2 2 2 1
Climber Gymnema sylvestre ve 2 2 2 2 2 2 2 2 2 )
Climber Hedyotis hedyotidea Ve 2 2 3 3 2 2 2
Climber H ilax japonica var. gaudichaudi V¢ 3 3 2 -2 2 2 ) ) 7
Climber Hypserpa nitida Ve 2 2 2 © 2 2 2 2
Climber batatas P p) 7 3 2
Climber carica ) Ve 2 2 F 2 3 3 3 3 3 7 3
Climber imperati ’ rest . . 2
Climber nil [ 2 2 2 p) 2
Climber obscura_ [ 1 2 2 2 2 2
Climber pes-caprae c 2 2
Climber um | J ) 1 1 2 2
Climber Lonicera japonica [ 1 2
Climber Lygodium flexuosian ve 2 2 2 3 12
Climber Lygodium japonicum Ve 3 3 3 3 3 3 -3 3 3 3 3 3 3 3 3 3 3 3 3
Climber Lygodium scandens ¢ 2 2 2 2 2 2 2 2 2 1 3 i 2 2 2 2 2 2 2
Climber Macroptilium leucocephala 3 3
Climber Melodinus suaveolens [ 2 2 2 2 2 :
Climber Merremia hederacea rest 2 7 ) 3 7 ) )
Climber Merremia umbellata < 2 2 2 1 i 2 2
Climber Mikania micrantha ve 2 2 2 2 2 1 i 3 3 3 3 3 3 3
Climber Milletia dielsiana ve 1
Climber Milletia reticulaia < 1 1
Climber Milletia speciosa c 1 1 1 1 1 1 i 1
Climber Millettia nitida Ve 2 2 2 2 2 2 3 3 3
Climber Morinda umbellata [ 1 1 2 2 2 3 3 3
Climber Mussendanea pubescens ve 2 2
Climber Paederia scandens ve 2 2 3 3 2 2 2 2 )
Climber Psychotria serpens ve 2 2 2 3 3 1 2 2 2 1 | |
Climber Pueraria lobata ve 1 1 [ 1 i i 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3
8
- - ~ -




Hong Kong - Zhuhai - Macao Bridge

Hong Kong Section and North Lantau Highway Connection

Ecological Baseline Survey

Vegetation

Date of survey: September 2003 to May 2004

Cultivated
Species list Status | Plantation Woodland | Secondary Woodland Tal! Shurbland Shrubby Crassland Coastal Developed Area Wasteiand Salt Marsh | Field/Orchard
AT BlClA|JBIC|A]BJC][A]BIC B Al BJ]C| ALl B A ] B | A B
Climber Pueraria phaseoloides Ve 3 3 3 2 p) T T 2 2
Climber Pyrrosia lingua < 3 3 3 2 2 2
Climber Rosa laveigata c 1
Climber Rourea microphylla c 3 3 1 2 2 2 1
Climber Rourea minor < 3 2 2 2
Climber Rubus parvifolius [ 1 2
Climber Rubus reflexus ve 2 2 2 2 2 2 1 1 T T T 1 T T
Climber Sageretia thea ve 2 2 2 2 2
Climber Senecio scandens < 1 1 i 2 1 T
Climber Smilax ching Ve 2 2 2 2 2 2 2 2
Climber Smilax corbularia c 2 2
Climber Smilax glabra Ve 1 2 2 2 1 2 2 2 2 2 2
Climber Stephania longa 3 2 2 1 2
Climber Strophanthus divaricalus [ 2 2 2 2 2 2 2 2 2 2
Climber Strychnos angustifolia c 3 1 2 2 2 3 3 2 2 2 2
Climber Strychnos umbellata < 2 2 2 2 3 3 2 2 2 2
Climber Tetracera asiatica ve 2 2 z 3 3 3 3 3 3 2 2 3 ;) 3
Climber Thunbergia grandiflora c 2
Climber Toddalia asiatica rest 2 2 2 2 7 3
Climber Toxocarpus wightianus [ 2 2 2 2 2
Climber Tylophora ovata c 1 1 1 1 1 1 1 1
Climber raria crinita c 1 T T T
Climber Urceola rosea [ 2 2 2 1 1 T 1 T
Climber Uvaria grandiflora rest 2 2 2 2 2
Climber Uvaria mic-ocarpa [ 2 2 3 3 2 2 2 2
Climber Vitis bala-sana rest 2
Climber Zanthoxylum nitidum ve 2 2 1 2 2 2 2 2 2 2 2 2 3
Climber Zanthoxylum scandens [ 2 2 2 2 2 2

Total No. of Species : 475

Status (Based on Siu (2000), Wu and Lee (2000), Xing et al. {2000))

. Common

© Very common
. Restricted

: Not applicable
. Planted

Rare

. Very rare
* Although the wild population of the species is catagorized as restricted in terms of abundance and distributios

# Regionally Protected
+ Locally Protected

n, it is widely planted in Hong Kong.
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1. Introduction

Construction of the proposed Hong Kong — Zhuhai - Macao Bridge (HZMB) will not be
approved unless it can be demonstrated that no unacceptable environmental impacts will
result to the ecological and fisheries resources present within the study area. As many of the
marine fish species are known to undergo seasonal migration it is conceivable that any
impact from the project could affect both fisheries resources and dolphins. The criteria
described in the TM Annexes 9 (Criteria for Evaluating Fisheries Impact) and 17 (Guidelines
for Fisheries Impact Assessment) have been followed when establishing the baseline.

2. Literature Review

The HZMB is located in the Northwestern waters that is considered to be a reasonably
valuable fishing ground in terms of fisheries production and owing to the prevailing
hydrological conditions, is also an important spawning and nursery ground for many species
of fish and penaeid shrimps {Mouchel, 2001, 2002). An assessment of potential impacts to
marine fisheries resources is, therefore, required. The most recent information on the capture
fisheries is summarised in the AFCD Port Survey of 2001/2002 and the ongoing EM&A at
East of Sha Chau (Mouchel, 2001, ongoing). There have been several recent fisheries
assessments conducted in the wider study area and these include: '

o EIA for the Proposed Sand Extraction from The Brothers’ Marine Borrow Area (Hyder
Consulting, 1998,

e Route 10 North Lantau to Yuen Long Highway investigation and Preliminary Design EIA
(Mot Connell, 1999);

o EIA for Permanent Aviation Fuel Facility (Mouchel, 2002),
Hong Kong-Pearl River West Link Preliminary Environmental Review (Scott Wiison,
2002); and

o Environmental Monitoring and Audit for Contaminated Mud Pit IV at East of Sha Chau
Mouchel, 2001, ongoing).

Reports from the ongoing environmental monitoring and audit at the contaminated mud pits
at East of Sha Chau (Mouchel, 2001, ongoing), however, provide a large amount of relevant
fisheries data and have been reviewed. The fisheries data provided in the aforementioned
EM&A study provides the most up to date information on the fisheries resources of the study
area.

3. Survey Methodoclogy
341 Introduction

Trawling is conducted as part of the ongoing EM&A programme for the contaminated mud
pits in locations (North of Tai Ho Wan, off San Shek Wan and Sham Wat) adjacent to the
HZMB study area (Mouchel, 2001, 2004a,b; Figure A7). A local shrimp trawler and a
minimum of 6 standard beam trawl nets was used for the demersal trawling. Six standard
beam traw! nets were deployed in the daytime from the shrimp trawler equipped with dGPS
for a tow of 10 minutes (5 tows per station). The tows at each station were shifted slightly to
avoid repetitive harvesting along a single track. Further tows oniy began at a station after the
elapse of at least two hours from the completion of the previous series of tows. On board the
trawler, the contents from each of the six nets were pooled to form one sample, sorted and
packed separately in labelled Ziploc piastic bags. The existing fisheries data covering both
the wet (July-August 2003) and dry (January-February 2004) seasons from the Northwestern
waters off Sham Wat, San Shek Wan and approximately 4km North of Tai Ho Wan have
been used to establish the marine fisheries baseline.
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4. Baseline Conditions
4.1 Description of Physical Habitat

The HZMB is located within the Northwestern waters of Hong Kong that are highly influenced
by the variable estuarine conditions of the Pearl River estuary. Owing to relatively slow tidal
currents the hydrography is depositional and much of the seabed is predominantly made up
of soft muds although where currents are stronger, scouring is evident and some seabed
habitat is comprised of a muddy shell sand matrix (Mouchel, 2002, 2004a,b). The benthos is,
therefore, highly sediment laden and the resident fauna are dominated by representatives
that tolerate high ambient suspended solid loads (Mouchel, 2002). In terms of water quality,
there are significant poliution inputs from the Pearl River catchment resulting in significant
nutrient loading and generally eutrophic conditions (Mouchel, 2002, 2004a,b; Huang et al.,
2003). The predominantly estuarine fish inhabiting the study area are, therefore, naturally
subjected to certain environmental stresses notably high suspended solid concentrations.
Although many estuarine fish are tolerant of elevated suspended solid concentrations (e.g.,
CPCC, 2001) they may suffer sublethal stress (often associated with damage to the gills)
when held in such conditions over prolonged periods (O'Connor et al., 1877).

4.2  Capture Fisheries

Recent information on the capture fisheries is summarised in the Port Survey of 1996/97 and
2001/2002 (AFCD, 1998, 2003) and in the Report on Fisheries Resources and Fishing
Operations in Hong Kong Waters (ERM, 1998). The HZMB passes through five fishing areas,
namely, Shum Wat, Sha Lo Wan, Tung Chung, Chek Lap Kok and Pak Mong, as identified in
the Port Survey Report (AFCD, 1998).

The total value and ranking of the fisheries resources in each of these fishing areas that lie
within the study area are presented below in Table 4.2a. The Shum Wat and Chek Lap Kok
fishing areas are of reasonably high value and rank quite highly in terms of adult fish
biomass and overall value per hectare. The fishing area at Tung Chung is less productive
and ranked 1086 (of 189 fishing areas) in terms of adult fish production.

Table 4.2a Fisheries Production in Each Fishing Area (all fishing vessels)

AFCD Total Production Production {ha™) Rank Production {ha™)

Fishing Area - y
(ha) Adult Fish Fry | Value (HK$} | Aduit Fry Value Adult Fry | Value
(kg) (tails) Fish | {tails) | (HKS) Fish
{kg)

Shum Wat 135,(69.68 - 3,410,552.23 | 255.61 - 6,454.33 34 - 34
528.41
Sha Lo Wan 132,449.64 - 3,335,086.15 | 137.82 - 3,471.35 75 - 77
961.0C
Tung Chung 28,662.43 - 994,607.30 78.87 - 2,736.80 106 - 91
363.42
Chek Lap Kol | 168,240.94 - 3,308,991.13 | 284.38 - 5,593.26 29 - 47
591.60
Pzak Mong 66,410.08 - 1,210,254.17 | 124.55 - 2,269.72 78 - 100
533.22

Note: Based on the 189 fishing areas in Hong Kong waters (AFCD, 1998}

The five fishing areas are subunits of a wider sector (SE02) that occupies the sea around
North Lantau (AFCD, 1998). It is conceivable that any impacts from the project could affect
the wider regional areas and a summary of the fishery for the region is included below. In
terms of adult production per hectare, the North Lantau region ranks quite highly (4™ out of
12 sectors) and is relatively valuable, however, the fry fishery is not as productive {ranked 9
out of 12).
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The AFCD Port Survey identified the highest species in terms of adult fish weight caught in
the North Lantau sector as mixed fish, scad (Caranx kalla), gizzard shad (Clupanodon
punctatus), sardine (Sardinella jussieu) and croaker (Argyrosomus spp.). These fish catches
reflect the operations in the area, which are dominated by larger fishing vessels and notably
hang trawlers fishing pelagic species (AFCD, 1998; Mouchel, 2002).

The recent Port Survey of commercial fisheries (AFCD, 2003) showed that maximum adult
fish production (determined for all fishing vessels) ranged from 100-200 kg ha™ for all fishing
areas (Shum Wat, Sha Lo Wan, Tung Chung, Chek Lap Kok and Pak Mong). The fishing
areas are of reasonably high value and the majority are valued at between HK$2000-5000
ha™ for adult fish and fry. In terms of fisheries production, the major fisheries resources
(expressed in terms of production >10-20 kg ha™) present include rabbitfish (siganidae),
sardine {clupeidae), croaker (sciaenidae), shrimp and crab (AFCD, 2003).

Wet Season Trawls (July-August 2003)

The demersal trawl surveys conducted in locations near the study area at sites around Sham
Wat, San Shek Wan and off Tai Ho Wan as part of the ongoing EM&A for the contaminated
mud pits at East Sha Chau (Mouchel, 2004a,b) recorded a total of 159 different species. Of
these faunal groups, crabs, fish, bivalves, gastropods, shrimps (including mantis shrimp) and
prawns were the most abundant. The crabs were numerically dominant and 6320 individuals
were trawled in July and August 2003, although not all these crabs are commercial species.

Fish were also abundant and 5067 individuals were recorded in July-August 2003 and were
represented by 69 different species. In terms of numerical dominance, the most common fish
recorded were the Shortnose pony fish Leiognathus brevirostris (common locally; Sadovy
and Cornish, 2000); Asiatic glassfish Ambassis gymnocephalus (widely distributed and
common in estuaries throughout the indo-Pacific; Sadovy and Cornish, 2000; Lam, 2002);
the croaker Johnius macrorhynus (distributed throughout the Indo-Pacific and South China
Sea; Fishbase); Saddleback silver-biddy Gerres lucidus {=limbatus} which is distributed in
tidai areas throughout the Indo-Pacific and South China Sea (Fishbase), and the flathead
Platycephalus indicus which is commor: throughout the indo-West Pacific and Hong Kong
coastal waters (Fishbase; Ni and Kwok, 1999). The commercially important mantis shrimps
{(mostly Oratosquilfa interrupta) and prawns (Metapenaeus spp. and Penaeus spp.) were also
numerically abundant components of the trawls.

Dry Season Trawis (January-February 2004)

In the dry season trawls recently conducted during January and February 2004, a fotal of 129
different species were recorded. Of these faunal groups the gastropods and fish were the
most abundant. The gastropods were numericaliy dominant and 1610 individuals were
trawled in January and February 2004, although not all these gastropods are commercial
species.

Fish were also abundant and 1292 individuals were recorded comprising 44 different
species. In terms of numerical dominance, the most common fish recorded were the
croakers Johnius macrorhynus and Dendrophysa russelii (widespread in coastal waters and
estuaries throughout the Indo-Pacific; Fishbase) and the Shortnose pony fish Leiognathus
bravirostris.

The species trawled from locations near to Sham Wat, San Shek Wan and Tai Ho Wan are
presented below in Table 4.2b.
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Table 4.2b Species Composition and Abundance (Total Counts) in the Wet (July-August
2003) and Dry (January-February 2004) Seasons (Mouchel, 2004a,b)
Group Species Wet season Dry Season
FS3 FS4 FS6 | Total FS3 FS4 FS& | Total
Bivalve Anomia chinensis 2 2
Chione calophylla 30 32 3 65 7 4 1"
Chlamys pica 3 31 34
Isognomon legumen 3 3 1 1
Latemula sp. 12 12
Paphia undulata g4 11 309 414 51 133 39 223
Pema viridis 2 86 88 1 1 10 12
Pinctada chemnilzi 3 3
Pinna pectinala 4 1 5 1 1
Potiarca pilula 29 30 7 66 6 5 11
Scapharca subcrenala 124 69 27 220 6 1 7
Tapes philippinarum 2 577 1322 | 1901 3 1 - 4
Bivalve Total 288 734 | 1788 | 2810 72 150 51 273
Cephalopod Lofigo sp. 1 2 6 9 2 5 2 9
Oclopus sp. 1 1 3 5
Sepia aculeata 2 2 4
Sepiella japonica 1 5 6 1 1
Sepiella sp. 1 1
Cephalopod 4 4 12 20 3 7 5 15
Total
Coeglenterata | Guaiagorgia sp. 8 8 2 6 8
Jeliy fish 2 3 5
Sea anemone 16 19 3 38 7 4 7 18
Sea pen 1 3 8 131 142 1 7 242 250
Seapen 2 25 41 260 326 14 31 502 547
Seapen3 7 5 19 K 1 3 9 13
Coelenterata 53 76 421 550 25 45 766 236
Total
Crab Calappa philargius 8 8
Charybdis acula 93 12 71 181 2 4 29 35
Charyhdis affinis 1 3 8 12
Charybdis anisodon 3 8 i 12
Charybdis callianassa 4 4
Charybdis cruciata 2 8 10 18 10 5 33
Charyhdis japonica 2165 | 1841 im 4707 81 65 125 27
Charybdis truncata 2 8 i0 6 8
Charybdis vanegata 2 2 i 1 2
Clibanarius sp. 59 83 38 160 18 11 4 33
Dicgenes sp. 31 3 3 37 1 1 1 3
Doclea gracilipes 2 2 3 3
Dorippe polita 1 1 2
Eriochier recius 8 8 1 i
Ethusa indica 7 g 352 368 3 5 8
Eucrate costala 38 20 BO 138 2 5 12 19
Eucrate crenala 136 16 152 3 1 4 8
Eucraie solaris 2 22 i2 36 1 1
Galene bispinosa 25 15 9 49 1 4 2 7
Goniohelfenus 7 4 8 19 45 21 58 124
vadorum
Leucosia viilala 24 17 27 68 2 1 1 4
Macrophthalmus 11 4 3 18 1 2 2 5
japonicus
Petrolisthes sp. 2 2
Platylambrus validus 6 8 22 36 5 2 7 14
Portunus hastatoides 6 16 15 37 10 34 66 110
Portunus pelagicus 9 8 17 34 6 B
Portunus 2 2 1 1
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Group Species Wet season Dry Season
FS3 FS4 FS6 | Total FS3 FS4 FS6 | Total
sanguinolentus
Porcelain crab 16 16
Scyila serrata 2 2 1 1
Thalamita sima 18 6 24 12 12
Typhlocarcinus nudus 29 91 786 196 2 3 5
Crah Total 2544 | 2287 | 1489 | 6320 194 174 376 744
Echinoderm Acaudina 162 180 61 413 7 7
molpadioides
Salamacis 13 13
sphaeroides variegata
Sea urchin 4 4
unidentified sea 1 5 1 7
cucumber
Echinoderm 162 190 78 430 1 5 8 14
Total
Fish Acanthopagrus latus 2 2
Acenfrogobius caninus 52 16 23 91 23 26 15 64
Ambassis 5 984 989
gymnocephalus
Amblychaeturichthys i1 15 1 27
hexanema
Apogon kiensis 22 8 37 67 1 1 4 6
Apogon lineatus 2 1 3
Arius maculatus 1 1
Amoglossus fenuis 1 1
Brachyamblyopus 2 1 2 5
anotus
Brachyamblyopus 1 1
brachysoma
Bufis butis 2 2
Chaeturichthys 1 6 4 i1
stigmatias
Chrysochir aureus 2 1 2 5
Coilia grayii 6 6
Coilia nasus 1 2 3
Collichthys lucidus 5 13 20 38 i 1
Cryptocentius filifer 1 1
Ctenotrypauchen i 1
microcephalus
Cyrioglossus arel 19 25 77 121 5 3 44 52
Cynoglossus itinus i 1
Cynoglossus joyneri 47 25 26 98 14 i3 ] 35
Cynoglossus 1 1 9 4 2 45
semilaevis
Dasyalis zugei i 1
Dendrophysa russelii 75 21 46 142 18 148 37 203
Drepans purnictata 1 28 29
Epinephelus morrhua 1 1
Gazza minuta 1 1
Gerres lucidus 80 181 40 301 1 3 32 37
Grammoplites scaber 1 2 21 4 i 5
Gymnothorax reevesii 1 1
Harpadon microchir 1 25 26
llisha elongata 2 3 5
Inegocia japonica 2 3 14 19
Inimicus japonicus 1 1 1 1
Johnius belangerii 12 9 115 136 27 4 31
Johnius macrorhynus 103 76 141 320 131 184 38 354
Lagocephalus gloveri 29 12 3 44
Lateolabrax japonicus 1 2 3
Leiognathus 398 589 138 1125 75 75
ries.doc June 2004
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Group Species Wet season Dry Season
FS3 Fs4 FS6 | Total FS3 FS4 FS6 | Total
brevirostris
Luljanus russellii : 1 1
Muraenesox cinereus 1 1 1 3 1 1
Nematalosa come 28 28
Nematlalosa japonica 12 6 1 19 1 1
Nemipterus japonicus 102 74 29 205 5 5
Nibea soldado 1 1
Ctolithes ruber 2 5 1 8 14 1 15
Oxyurichthys 48 120 53 <221 12 53 3 68
fentacularis
Pagrus major 1 1
Pampus chinensis i 1 .
Parachaeturichthys 10 7 42 59 1 8 11 20
polynema
Pennahia argentata 33 28 27 88 3 3
Platycephalus indicus 49 147 97 293 13 18 14 45
Plotosus lineatus 1 1
Polydactylus sextarius 28 13 4 43 4 9 1 14
Prionobutis 1 1
koilomatodon
Pseudorhombus arsius 7 7 14
Repomucenus 2 1 3
richardsonii
Saurida elongata 10 11 6 27 3 3
Sebastiscus 1 8 9 5 5
marmoratus
Secutor ruconius 2 9 11
Sefipinna taly 1 1
Siganus canaliculatus 19 19
Sillago sihama 4 19 14 37 2 9 11
Solea ovala 7 6 26 39 3 2 19 24
Stalephorus indicus 2 2
Syngnathus acus 1 4 1 6 5 2 3 10
Takifugu 2 2 1 1
alboplumbeus -
Takifugu bimacufatus 1 1 2
Takifugu oblongus 1 8 7
Terapon jarbua 3 30 2 35
Terapon theraps 2 2
Thiyssa chefuensis i 5 6 1 i 2
Thryssa hamilfonii 4 2 5
Trachycephalus 4 7 21 32 1 3 18 22
uranoscopa
Trichiurus lepturus 2 2
Trypauchen vagina 51 25 137 213 14 20 26 60
Uroconger fepiurus 2 2
Valamugil formosae 26 1 27 16 8 2 26
Vespicula frachinoides 2 3 5 11
Zebrias zebra 1 1 4 4
Fish Total 1227 | 2536 | 1304 | 5067 288 606 393 1292
Gastropod Architectonica sp. 1 1
Babylfonia areolata 6 1 7
Brachytoma sp. 9 6 1 16 7 2 1 10
Bufonaria rana 36 35 71 52 28 10 90
Bullacla exarala 4 14 18 10 2 2 14
Calyptraea sp. 2 2 14 14
Cheilea sp. 6 6
Epitonium scalare 1 1
Gyrineum nalaior i 1
Hemifusus fube 6 6 12
Laiaxiena sp. 3 3 1 1
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Group Species Wet season Dry Season oo
F53 FS4 FS6 | Total | FS3 F54 FS6 | Total ‘,
Lophiotoma 19 5 24 13 3 16 e
leucotropis
Murex trapa 444 | 364 | 106 | 914 47 45 59 151
Nassarius cremalus 108 | 89 2 199 137 80 5 222 L
Nassarius sp. 3 1 4
Natica lineata 8 1 9 -
Natica sp. 2 2
Natica sp. 1 6 1 7 o
Pleurcbranchus sp. 4 4
Polynices sp. 2 1 3 1 1 r
Rapana bezoar 4 9 13 1 1 L
Sea slug 2 2 -
Tonna sp. 3 3 .
Turricula javana 12 9 21 5 4 3 12
Turritelfa terebra 728 564 42 1334 862 402 . 6 1070 i
Gastropod 1381 | 1096 | 192 2669 949 569 92 1610 o
Total o
Mantis shrimp | Clorida decorator 3 4 1 8 4 4 |
Dictyosquilla foveclata 7 3 10 1 1 3 5 by
Harpiosquilla harpax 16 2 14 32 5 2 15 22
Miyakea nepa 2 2 !
Oratosquilla interrupta 238 192 215 645 50 - 38 13 101
Orafosquilla oratoria 3 2 23 28 7 10 6 23 -
Mantis 260 | 207 | 256 | 723 66 51 37 154
shrimp Total i
Polychaete Polychaete i 1 L
Polychaete i 1
Total o
Prawn or Alpheus brevicristatus 4 4 1 4
Shrimp .
Alpheus distinguendus 2 2 2 2 ) _
Alpheus hoplocheles 1 2 3
Metapenaecpsis 4 4 P
barbata o
Metapenaeus affinis 27 109 286 422 2 15 17 34
Metapenaeus 1 1 4 11 15
burkenroadi f
Metapenaeus ensis 63 80 61 204 3 & 9 B
Melapenaeus joyner 15 130 171 316 6 5 B 17
Parapenaeopsis 161 118 57 338 5 2 5 12
hardwickif
Parapenaeopsis 191 238 59 488 14 9 22 45
hungerfordi .
Parapenaeopsis 33 2 35 ;
tenella
Penaeus monodon 2 i 1 4
Penaeus orientalis 3] 14 45 65 7
Penaeus penicillatus 118 238 347 703 1 1 !
Scyllarus martensii 1 1 B
Solenocera 18 18 7 11 4 22 "
crassicomnis o
Trachypenaeus fulvus 4 g 12 i
Prawn or 578 916 1007 | 2501 84 73 118 275
Shrimp Total .
Grand Total 6497 | 8046 | 6547 | 21090 | 1682 | 1680 | 1852 | 5214
d
| H
L)
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5. Discussion
5.1 Fisheries Resources

The Report on Fisheries Resources and Fishing Operations in Hong Kong Waters (ERM,
1998) generally supports the information provided in both the Port Survey data and detailed
above. In terms of seasonality, the data above support the conclusion that the wet summer
months tend to record the highest abundance of fisheries resources when recruitment is
higher (e.g., Mouchel, 2004c).

52 Culture Fisheries

The nearest culture fishery is the mariculture zone at Ma Wan located approximately 10km to
the east of Tai Ho Wan (this represents the nearest point between the project and the FCZ).
The Ma Wan FCZ consists of 138 licensed floating rafts and the main species cultured are
spotted grouper (Epinephelus chiorostigma), goidiined seabream (Rhabdosargus sarba),
mangrove snapper {Lutianus argentimaculatus) and pompano (Trachinofus biochii) (Mott
Connell, 1899; Mocuchel, 2002).

5.3  Sensitive Receivers
The maijor sensitive receiver present is the mariculture zone at Ma Wan. The operators of

capture fisheries and the spawning grounds may, however, also be affected by the project
and will require assessment.
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