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Legco
Panel on Environmental Affairs
Hong Kong Special Administrative Region

18" May 2018

Dear Hon Members,  Meeting on 28" May 2018

Thankyou for your invitation to Clear the Air to attend the Environmental Affairs meeting or
to provide a written submission.

We have, over the past couple of months, been appraising the ramifications of the task force
on land supply as regards the possible resumption of the Sheung Shui golf course for
housing. This would be an unmitigated environmental disaster.

We consider that our evidence gathered to date regarding this subject is also highly relevant
to your upcoming meeting since it shows the benefits of flora, fauna and ecosystems to the
environment, pollution decrease, temperature decrease, flood control, biodiversity, human
and animal health and well being. The attachments make interesting and enlightening
educational reading and can be downloaded from the following Dropbox link:
https://www.dropbox.com/sh/z9hbzk4esf14y45/AAAwrVch78DfEv3pEZZWHdNea?dI=0

The provided attachments are applicable to the whole of Hong Kong environmental
wellbeing, not just the Sheung Shui Golf Club.

Statement of non conflict of interest: neither | nor our committee are current or pending
members of the Hong Kong Golf Club, nor are we paid consultants for the HK Golf Club.

We recommend that you summon the DAB Legco Member for the Agriculture and Fisheries
Functional Constituency to give his expert evidence; he can explain the lack of SSSI
monitoring manpower and action.

As regards Green Turtle protection the following links are self explanatory:
https://www.afcd.gov.hk/english/conservation/con fau/con fau sea/con fau sea con/con fau sea con the.html

http://www.ejinsight.com/20170904-marine-garbage-likely-to-keep-green-turtles-from-returning-to-hk/

https://www.hongkongfp.com/2015/10/27/body-of-green-turtle-killed-by-marine-litter-found-in-hong-kong/

https://repository.hkbu.edu.hk/hkbu_staff publication/2534/
(the full expert report is attached with this submission)

As regards Shark Protection:

We bow to the knowledge of WWF on this matter. In the 1990’s we used to have regular
visits by a school of tiger sharks on their annual migration but | would guess the filthy waters
surrounding Hong Kong have sent them elsewhere. The act of finning sharks is appalling —
Hong Kong should ban the import, sale or trade of sharks fin.
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As regards Incense tree Protection:

We have provided a combination of self explanatory reports at the Dropbox link above.(see
the file: Aquilaria-sinensis-incense-tree-agarwood-thefts)

The Hong Kong Golf Club Sheung Shui has 71 remaining incense trees (Aquilaria sinensis) —
each year they lose up to three incense trees to poachers.

The massive demand, profitability, and lack of supply in southern China drives the two-way
permit Mainlanders and/or local triads to harvest whatever they can here. At the
attachment it can be seen that the courts do not impose the maximum available sentences
for chopping down and stealing this ‘tree gold’. Nefarious individuals are therefore willing
to take the repeat risk to harvest these agarwood trees. The way forward is to have a
mandatory penalty imposed by way of amendment of sentencing requirements to punish
offenders to the full extent of the law with imprisonment and heavy fines and resort to Cap
455 Organised and Serious Crime Ordinance for syndicates. = The Government should
consider a Reward Scheme system for information leading to successful convictions for
agarwood criminal damage and theft. A big stick is required as a preventative measure or
the thefts will continue. Government needs to expand the Forestry Regulations and its
outdated tiny penalties, add Aquilaria sinensis to the protected flora tree list Cap 96A.

Numbers of Incense Trees [llegally Felled in 2011 - 2015

Based on the information provided by the Police, the enforcement cases
involved mostly Two-way Permit holders, as well as some illegal immigrants
and a few Hong Kong residents. Information on recent cases and prosecution
actions is summarised in the following table.

Year MNumber of|  Number Number of Mumber of Penaltics Weaght of Wood

Cases Arrested Prosecutions Convictions (Imprisonment ) Number of Trees
[Person) (Case) (Case) Peled)

011 T2 63 28 28 3 - 35 months 91 kg/ 210

2012 67 4 29 27 G - 45 months T kg /99

013 o6 41 21 18 24 - 45 months 133 kg / 168

2004 134 65 26* 6 3 - 55 months 283 kg / 240

2015 120 13 5* 3 30 - 35 months 106 kg [ 249

*Deducted cases where the arrested personis) was'were placed on holding charpe and subsequently

released unconditionally.

Our enquiries have shown that the Sheung Shui Golf Club is home to a locally protected
species of endangered butterfly (Common Birdwing) and the internationally IUCN Red list
endangered Reeves Terrapin.
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Did you know? The Common Birdwing and
the Golden Birdwing are protected under the
“Protection of Endangered Species of Animals
and Plants” Ordinance {Cap. 586). In addition,
the host plant of these species, the Indian
Birthwort is protected under the “Forestry
Regulations of the Forests and Countryside
Ordinance” {Cap. 96). :

ERIR 2l
N o Papilionidae

Common Birdwing
Troides helena

EEGEARL  SIMESERKT9HE
L BEATERGE - BHBARHALE
REF AP - PIMENERRERET - K
TR ERNSEEH - ATEUEE
AE EBIEE - TAPRFRRMBIE
The Common Birdwing is large in size with an
appearance similar to the Golden Birdwing. It is
not common in Hong Kong. It usually occurs near
the host plants of its caterpillar such as the India
Birthwort. With a slow flying speed, it is often
found gliding in mid-air. The forewings are black in
colour, while the hindwings are yellow with black
wing veins and spots.
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Mauremys reevesii (Gray, 1831)
Reeves' Terrapin 5

Order Testudines &3‘- =]

Family Geoemydidae iti#lif

Genus Chinemys L&

Species Mauremys reevesii

Other name Chinese Three-keeled Pond Turtie

Chinese name &8 52 e

Carapace length Average 12.5cm.
Origin Native
Description Dark brown terrapin. Carapace with three distinct longitudinal keels.
Plastron yellowish brown, not hinged. with black blotch on each scute.
Head dark grey or black. Yellow stripes on the neck, breaking up into
blotches on the side of the head.
A completely black melanistic form has no yellow stripes or other
patterns.
Webbed digits.
Habitat Inhabits reservoirs, ponds, rivers and slow-flowing streams.
Absent in mountain streams.
Agquatic species, but frequently wanders on land.
Used to be the most common species in Hong Kong; but has been
largely replaced by introduced Red-eared Slider (Trachemys scripta).
Behaviour Both nocturnal and diurnal.

Diet Fish, frog, snail and invertebrate. accepts carrion; also feed on plant,
especially pond weed Hydrilla.

Reproduction Pairing takes place in spring (late-April), usually at night; Egg-laying in
summer.
Egg-laying 3-4 times in a summer, lay 4-7 eggs each time.
Egg buried in shaded soft earth, hatch in 50-80 days in natural
condition.
Sex determined by temperature. Male at 25°C. Female above 28°C.
Hatchling about 2 cm in carapace length,

Distribution Found in most reservoirs in Hong Kong.

Occurs extensively throughout China; also in Korea and Japan,
Conservation Threatened by invasive species.
Status IUCN Redlist: EN (Endangered)

China Redlist: Conservation Dependent
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HONG
Agriculture, Fisheries and Conservation Department \ Q:g_’ff:’
The Governmaent of the Hong Kosg Specad Administrative Region o>

TEXTOMY MBI | M A A A searcH P| srewae | =
Endangared Spoons. Animal Weitare and Control

COUNTRY &
Marmie Parks

Conservetion >> Fauna Conservation >> Freshwater Turtie
@ Conservation Main Menu ¥
Threats

Habitat destructions and compettion with exotic species

Resvas’ Turtles (Chinemys reeveay) wire ance abundant and widesgvsad in Hong Kong
Howaver, 1o exotic turtle species Red-eared Slider ( Trachemys scripéa elegans) shares a
smilar ecological regquiramant acxd compeles with e Reeve's Turtles. The compséition leads %o
the decing of tha Reswes’ Turtles m Hang Keng

Reaves' Turtle Red-eared Shder
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On the HKGC old course can be found a small wetland area which has 1 dominant tree
species Glyptostrobus pensilis (Water Pine aka Chinese Swamp Cypress).

It is Critically Endangered species according to IUCN Red List and Protected species in China
under Category |. Reference: https://en.wikipedia.org/wiki/Glyptostrobus
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon id=200005395

In this HKGC dense wetland/ woodland area, as at 2013, there were 26 such critically
endangered mature water pines with tree diameter over 300 mm - there are also water
pines with diameter less than 300mm in the woodland. In 2015, seedlings of water pines
were found in this woodland, therefore, it is believed the smaller diameter trees came from
seed of those mature trees. The diameter of the mature water pines is from 305mm to 860
mm. Height of trees range from 13-17 in height.

Glyptostrobus pensilis Scope: Global
Language: English
hito://dx doi ore/10.2305/IUCN UK 2011-2 RITS T32312A0605181 en Download assessment
DALOATED L e L THREATEED VULMERABLE FHOLKIERED
L3 oo Le NT wu EN

. CRITICALLY p—
Cenpancerens” EEGT TGt

[} Ew [ =4

(http://syhuherbarium.sls.cuhk.edu.hk/)

& syhuherbariumsis@cuhk.eduhk
(maitto:syhuherbarium.sis@cuhk.edu.hk) S (852) 3943
6113

Glyptostrobus pensilis (Staunton ex D. Don) K. Koch
KR

Family
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The Hong Kong Government maintains a register of Old and Valuable Trees (OVT) which are
found on un-leased Government land. Since 2004 the Government lists approx 500 such
trees.

https://www.gov.hk/en/residents/environment/conservation/regoldvaluetree.htm

The Hong Kong Government has established a Register of Old and Valuable Trees to ensure
that the trees can be well preserved and maintained, which are our heritage and precious
natural resources. Here you can learn more about the Register, what it records for
protection and how to access it.

Recording Our Natural Heritage

Since 2004, the Register of Old and Valuable Trees has recorded some 500 trees on un-
leased Government land within built-up areas and tourist attraction spots in village areas.
These trees are distinguished in the following categories.

e Trees of large size

e Trees of precious or rare species

e Trees of particularly old age (e.g. aged 100 or above)

e Trees of cultural, historical or memorable significance and
e Trees of outstanding form.

Additional requirements for assessment include the health and physical condition of an
individual selected tree, its life expectancy and its location. The Register contains details of
the trees, photos of each tree and location plan as well as a search function for specific old
and valuable trees.

Within the HKGC leased land area there are more than 80 mature trees meeting the above
OVT criteria.

Today, May 18™, is Hong Kong Endangered Species Day.

Yours sincerely,

_James Middleton
Chairman
http://cleartheair.org.hk
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From: panel_ea <panel_ea@legco.gov.hk>

Sent: 30 April, 2018 12:14 To: chair@cleartheair.org.hk
Subject: Legislative Council Panel on Environmental Affairs: Meeting on 28 May 2018

Clear the Air Chairman  MrJames MIDDLETON
Dear Mr MIDDLETON,
Panel on Environmental Affairs

Meeting on 28 May 2018

On behalf of Hon Tanya CHAN, Chairman of the Panel on Environmental Affairs, | am writing to invite your organization
to the meeting on Monday, 28 May 2018, at 2:35 pm in Conference Room 3 of the Legislative Council ("LegCo") Complex,
1 Legislative Council Road, Central, Hong Kong to give views on the protection of endangered species of animals and plants, in
particular the conservation of green turtle, sharks and incense trees. The agenda of the meeting is available at the following
website:
http://www.legco.gov.hk/yr17-18/english/panels/ea/agenda/ea20180528.htm

If your organization wishes to send a representative to attend the meeting to give views and/or provide written
submission on the subject, please visit the following website to register online and/or provide written submission by 5:00 pm
on Friday, 18 May 2018: http://app3.legco.gov.hk/ors/english/Invite.aspx?Invid=10000168. If the submission is available in
both Chinese and English, please provide both versions. In view of the limited seating capacity of the meeting venue, please
nominate only one representative to attend the meeting. We will inform you of the meeting details in due course.

Representatives of organizations attending the meeting are invited to note the security measures set out in the "Note
for members of the public attending meetings in conference rooms or observing meetings in public galleries in the LegCo
Complex" (Website: http://www.legco.gov.hk/general/english/visiting/notes.html). Members of the public attending the
meeting are required to fill in their real names in the online registration form for proof of identity on the day of the meeting
before they are admitted to the LegCo Complex. For enquiries, please contact the LegCo Secretariat.

In line with our usual practice, the written submission received will be made available to the media and the public
unless you have advised otherwise. You may also wish to note that when addressing the Panel, your representative is not
covered by the protection and immunity provided under the Legislative Council (Powers and Privileges) Ordinance (Cap. 382).
Your written submission will also not be covered by the Ordinance.

Should you require further information about the meeting, please feel free to contact the undersigned at 3919 3109 or
Miss Mandy POON at 3919 3132.

Yours sincerely,
(Jason KONG)
for Clerk to Panel

Panel on Environmental Affairs
Meeting on Monday, 28 May 2018, at 2:30 pm in Conference Room 3 of the Legislative Council Complex

Agenda
I. Confirmation of minutes
(2:30 pm - 2:32 pm)
Il. Information papers issued since last meeting

11l. Items for discussion at the next meeting
(2:32 pm - 2:35 pm)
IV. Receiving public views on the protection of endangered species of animals and plants
(2:35 pm - 4:55 pm)
Briefing by the Administration on the latest progress of protection of endangered species of animals and plants
Meeting with deputations and the Administration
Meeting with the Administration

V. Any other business

(4:55 pm - 5:00 pm)
Council Business Division 1
Legislative Council Secretariat
30 April 2018

Charity NGO  23/F, 8-Commercial Tower, 8 Sun Yip Street, Chai Wan, Hong Kong
Tel 25799398 26930136 Fax (+852) 26027153 Email chair@cleartheair.org.hk
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Characterization and Conservation Concerns of Green Turtles
(Chelonia mydas) Nesting in Hong Kong, China'

Connie Ka-yan Ng,*” Peter H. Dutton,’ Simon Kin-fung Chan,” Ka-shing Cheung,® Fian-wen Qiu,*

and Ya-nan Sun*

Abstract: Hong Kong has one of the last remaining nesting populations of en-
dangered green turtles (Chelonia mydas) in southern China. Because nesting indi-
viduals are vital to sustain populations, this study characterizes and reports es-
sential baseline information about nesting pattern, postnesting movement, and
genetic composition of green turtles nesting in Hong Kong to provide a basis for
effective scientific-based management of this migratory species. The number of
nesters observed in Hong Kong was relatively low compared with other rookeries
in southern China, but the nesting pattern in terms of clutch size and internest-
ing interval was comparable with that of other nearby rookeries. These nesters
are likely a remnant of a small population previously depleted as a result of his-
torical harvesting of eggs in Hong Kong. Based on available DNA sequences and
literature, we identified two mtDNA haplotypes, CmP18 (which is also common
in the rookery in Taiwan) and a novel endemic haplotype (CmP116). We found
significant differentiation based on haplotype frequencies between populations
in Hong Kong and Lanyu, Taiwan, indicating that these nesting populations are
demographically isolated. Loss of these populations would therefore result in
loss of genetic diversity for this species in the region. Satellite tracking of the
local nesters revealed postnesting movement to foraging habitats in Vietnam and
Hainan Island. International cooperation and consistent dedicated research are
of paramount importance to conservation and recovery of green turtle assem-

blages in the region.

Sea TUrRTLES ARE globally endangered spe-
cies (International Union for the Conserva-
tion of Nature and Natural Resources 2011)
and face anthropogenic threats of all kinds,
including incidental capture in coastal arti-

! Manuscript accepted 14 August 2013.

? Agriculture, Fisheries and Conservation Depart-
ment, Hong Kong Special Administrative Region (SAR),
People’s Republic of China.

* Protected Resources Division, Southwest Fisheries
Science Center, National Marine Fisheries Service, Na-
tional Oceanic and Atmospheric Administration, 8901 La
Jolla Shores Drive, La Jolla, California 92037.

*Hong Kong Baptist University, Hong Kong SAR,
People’s Republic of China.
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Pacific Science (2014), vol. 68, no. 2:231-243
doi:10.2984/68.2.5

© 2014 by University of Hawai‘l Press

All rights reserved

sanal and high seas industrial-scale fisheries
(Cheng and Chen 1997, Alfaro-Shigueto et al.
2007, 2011, Wallace et al. 2010), pollution
and marine debris (Lam et al. 2006, Wabnitz
and Nichols 2010), and habitat degradation
(Mazaris et al. 2009). Due to their endangered
status, sea turtles are listed in Appendix I of
the Convention on International Trade in
Endangered Species of Wild Fauna and Flora
(CITES) and protected by law in China and
Hong Kong.

Hong Kong is located in southern China,
where five species of sea turtles, including the
green turtle (Chelonia mydas), leatherback
(Dermochelys coriacea), olive ridley (Lepidochelys
olivacea), loggerhead (Caretta caretta), and
hawksbill  (Eretmochelys imbricata), can be
found (Frazier et al. 1988, Wang 1993, Chan
etal. 2007). The green turtle is the most com-
mon of the five species recorded in Hong
Kong, and the only species that nests there,
representing one of the last of the dwindling

231
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Ficure 1. Hong Kong Special Administrative Region is located in southern China. Star icon denotes location of
green turtle nesting site: Sham Wan in the southeastern part of Hong Kong. Also shown are the two nearest primary
nesting sites with genetics information available in the South China Sea. (SEATURTLE.ORG Maptool, 2002,
SEATURTLE.ORG, Inc. http://www.seaturtle.org/maptool/ October 2012.)

nesting population of green turtles in the
southern China region (Chan et al. 2007, Ng
et al. 2011). Some decades ago, green turtle
nesting was observed at many remote beaches
and islands in Hong Kong (Chan 2004), but
now the only known remaining nesting site is
a sandy beach of 0.5 ha called Sham Wan on
Lamma Island (22.191° N, 114.139° E) in
southeastern Hong Kong (Figure 1). Ob-
served nesting was reported to have been
20-50 nests each season several decades ago,
but nesting has substantially decreased since
then (McGilvray and Geermans 1997). Spo-
radic nesting of green turtles has also been
recorded at other beaches in the territory in
the last two decades (Figure 2). In Hong
Kong, an array of management measures has
been implemented for the conservation of sea
turtles, including protection and management
of the nesting beach, enforcement, and scien-

tific research (Chan 2004, Agriculture, Fish-
eries and Conservation Department [AFCD]
2011, Ng and Wan 2011).

Green turtles are migratory species of cir-
cumtropical distribution with adults traveling
hundreds to thousands of kilometers between
nesting beaches and foraging grounds (Hirth
1997). Characterization of regional stock
structure and connectivity of breeding and
foraging populations is thus important for
spatial management and conservation (Wal-
lace et al. 2011). Genetic analysis of mito-
chondrial (mt) DNA sequences (FitzSimmons
et al. 1999, Cheng et al. 2008, Dutton et al.
2008, Jensen et al. 2013) and satellite teleme-
try (Song et al. 2002, Chan et al. 2003) have
been useful research tools in defining stock
structure and connectivity among popula-
tions to lay out effective conservation mea-
sures.
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Ficure 2. Overview of nesting locations of green turtles recorded in Hong Kong: 1, Tai Wan in Sai Kung in the New
Territories; 2, Tai Long Wan in Shek O on Hong Kong Island; 3, Tung O on Lamma Island; 4, Sham Wan on

Lamma Island.

Chan et al. (2007) and the action plan for-
mulated at the Sea Turtle Conservation and
Integrated Marine Management International
Workshop (Conservation International 2011)
stressed the need for comprehensive scientific
research to develop effective actions for con-
serving sea turtles in China. Current research
efforts in southern China focus on captive-
rearing and husbandry techniques (Hu 1996,
Zhu 2002, 2005, Wang and Shao 2005, Zhang
and Gu 2005, Chen et al. 2006, Gu et al. 2006,
Chen et al. 2007, Gu et al. 2010), as well as
hematology and blood chemistry (Li et al.
2008, Zhang etal. 2009, Guetal. 2011, Zhang
et al. 2011). There is, however, a paucity of
information on free-ranging sea turtles in the
area, apart from some telemetry information
on postnesting green turtles (Song et al. 2002,
Chan et al. 2003). Because adult nesters are
vital to sustain populations, the primary ob-
jective of this study is to characterize and

report essential baseline components of the
biology and ecology of nesting green turtles,
including nesting patterns, postnesting move-
ment, and genetic composition in Hong
Kong, which ultimately helps in devising
scientific-based conservation actions for ef-
fective management of the species in the wild.

MATERIALS AND METHODS
Nesting Patterns

Since 1998, the Agriculture, Fisheries and
Conservation Department (AFCD) has been
actively monitoring the status of nesting
green turtles in Hong Kong. Both daytime
and overnight beach patrols were conducted
at Sham Wan to monitor and count any
nesting green turtles and their nests. Nesting
green turtles were constrained in a cushioned
wooden pen after nesting and measured for
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curved carapace length (CCL). The number
of nesters and nests and clutch sizes were
counted after nesting using methods de-
scribed in Schroeder and Murphy (1999).
Local villagers were also interviewed to col-
lect historical information on the nesting ac-
tivity of green turtles at Sham Wan.

Postnesting Movement

After a general field assessment to ensure that
each nesting green turtle was physically fit,
tags (Inconel) were placed on its fore- and/or
hind flippers for identification before release
(Balazs 1999). A satellite-linked transmitter
(Telonics Inc., model ST-14, A-2400, TAM-
2619, TAM-2639, A-2010B, or TGM-4510)
was attached to the carapace of the nester
with fiberglass resin protocols described by
Balazs et al. (1996). The weight of the trans-
mitter package was less than 5% of the body
weight of the nester to minimize potential
impact to the turtles (Watson and Granger
1998). The transmitter was given a duty cycle
of 24 hr on and 12 hr off for the nester in 2002
(Chan etal. 2003) and set to transmit continu-
ously for the same nester in 2003 and 2008.
Dual transmitters programmed at 8 hr on and
24 hr off and 8 hr on and 14 hr off, respec-
tively, were deployed on the nester in 2012,
which also nested in 2003 and 2008. Each
turtle was released with the attached trans-
mitter immediately after deployment at the
nesting site. Tracks were plotted using Map-
tool (SEATURTLE.ORG, Inc. http://www.
seaturtle.org/maptool/) with mostly positional
data derived from LC1 to 3 signals, but large
spatial gaps were filled using data points of
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LC 0, A and B, where appropriate following
visual filtering for obvious inaccurate points

(Chan et al. 2003).

Genetic Analysis

Skin biopsy and tissue samples were collected
from green turtle nesters and salvaged from
dead hatchlings from two sites, Sham Wan
and Tai Wan, from 1998 to 2008 and pre-
served in 90% ethanol (Table 1) (Dutton and
Balazs 1995, Dutton 1996). Genomic DNA
was extracted from these six tissue samples
from different nesters/hatchlings using the
Qiagen DNeasy Blood and Tissue Extraction
Kit. An approximately 850 base pair (bp)
fragment of the mtDNA control region was
amplified using the primers LCMI15382
(5'-GCTTAACCCTAAAGCATTGG-3")
andH950(5'-GTCTCGGATTTAGGGGT-
TTG-3") (Abreu-Grobois et al. 2006), which
encompass the 384 bp segmentatsite 251-635
amplified using TCRS5 and TCR6GC primers
(Norman et al. 1994, Dethmers et al. 2006).
Polymerase chain reaction (PCR) conditions
were as follows: 95°C for 5 min; 34 cycles of
95°C for 30 sec, 56°C for 30 sec, 72°C for 1
min; 72°C for 7 min. Samples with sufficient
PCR product (CM-HK-3 and CM-HK-4)
were sent to Beijing Genomics Institute (BGI)
for sequencing. Samples with insufficient
DNA product (CM-HK-1, CM-HK-2, CM-
HK-5, and CM-HKS6) were cloned directly
into the pMD 18-T Vector (Takara, Dalian,
China) to target segments before sequencing.
Sequencing reactions were performed using
an AB SOLiDTM 4.0 automatic sequencer.
At least two clones of these samples were

TABLE 1
Specimens of Green Turtles (Chelonia mydas) Collected for Genetic Analysis

ID Collection Date Life Stage Collection Location
CM-HK-1 1998 Hatchling Sham Wan, Lamma Island
CM-HK-2 1998 Hatchling Sham Wan, Lamma Island
CM-HK-3 1998 Hatchling Sham Wan, Lamma Island
CM-HK-4 5 September 2008 Adult nesting female Sham Wan, Lamma Island
CM-HK-5 4 October 2006 Hatchling Tai Wan, Sai Kung
CM-HK-6 4 October 2006 Hatchling Tai Wan, Sai Kung
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sequenced to verify the results. For each sam-
ple, both strands of the PCR product were
sequenced.

To determine the relationship between
haplotypes found in Hong Kong with those of
green turtle rookeries in other nearby regions
(e.g., Taiwan, Australasia, and the Indo-
Pacific), the 384 bp mtDNA segments were
compared with those in GenBank using Basic
Local Alignment Search Tool (BLAST) and
against a reference data set of standardized
mtDNA haplotype nomenclature maintained
on the National Oceanic and Atmospheric
Administration’s Southwest Fisheries Science
Center website (Southwest Fisheries Science
Center 2011) using ClustalX (Thompson
et al. 1997). Phylogenetic analyses were per-
formed with Neighbor-joining (NJ) proce-
dures as follows, using a published loggerhead
turtle (Caretta caretta) CR sequence as an out-
group. NJ analysis was performed with the
HKYS85 model (Hasegawa-Kishino-Yano,
85). Support for NJ nodes was assessed by
bootstrapping using 1,000 replicates.

We identified green turtle nesting popula-
tions in the published literature containing
haplotypes found in Hong Kong and tested
for differentiation using pairwise Fst compar-
isons, and pairwise exact tests of population
differentiation with Arlequin v 3.5.1.2 (Excof-
fier and Lischer 2010). Exact tests of popula-
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tion differentiation were conducted with
100,000 permutations and 10,000 dememo-
rization steps (Raymond and Rousset 1995).

RESULTS
Nesting Patterns

Green turtle nesting in Hong Kong was
observed and reported to occur from June to
October. In the 1970s, 30-40 green turtle
nests were observed each season at Sham Wan
by the local villagers, implying that four to13
green turtles nested at Sham Wan if each
green turtle deposited three to seven clutches
in a season. Between 1998 and 2012, up to five
green turtle nesters, ranging from 86 cm to
109 em CCL, were observed each nesting sea-
son at Sham Wan (Table 2). An average num-
ber of 93 to 152 eggs were laid per clutch at a
mean internesting interval of 11 to 13 days in
a nesting season, producing over 2,700 eggs
since 1998 (Table 2). One of the females was
observed nesting in 2003, 2008, and 2012,
indicating a remigration interval of 4 and 5 yr
for this nesting turtle.

Postnesting Movement

The female green turtle tagged in 2002 was
tracked from Hong Kong for about 20 days to

TABLE 2

Nesting Pattern of Green Turtles in Sham Wan, Lamma Island, Hong Kong

Internesting
No. of No. of No. of Clutch Size Interval (days)
Nesters Clutches Clutches Total No.
Year Observed Observed” Uncovered’ of Eggs’ Mean’ SD Mean SD
1998 5 12 5 561 112 25 —
2000 1 3 1 129 129 0 —
2001 1 5 1 152 152 0 —
2002 1 5 4 373 93 22 11.0 3.6
2003 2 9 4 401 100 13 11.0 0.0
2008 1 7 4 544 136 29 13.0 1.8
2012 1 5 4 548 137 29 12.0 1.8

Note: No nesting was observed in the years 1999, 2004-2007, and 2009-2011.

“ Number of clutches observed may be underestimated due to bad weather or failure to locate the nest.

" Number of clutches uncovered indicates that the eggs of these clutches were counted and recorded.

¢ Mean number of eggs per clutch was determined by dividing the total number of eggs counted in all clutches by the number of

clutches uncovered.
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its foraging ground in coastal waters off Wan-
ning City of Hainan Island of China, which is
about 500 km from Hong Kong (Chan et al.
2003). Another female green turtle migrated
to its foraging ground in Dao Bach Long Vi,
a marine protected area in Vietnam, approxi-
mately 700 km from Hong Kong, within a
month after nesting at Sham Wan in both
2003 and 2008 (Figure 34). The green turtle
that nested in both 2003 and 2008 was tracked
again after nesting in Hong Kong in 2012.
The turtle, on its migratory pathway back to
the foraging ground in Dao Bach Long Vi in
Vietnam, was reported entangled in a fishing
net and found dead when fishermen recov-
ered the netin early October 2012. The turtle
was subsequently buried with Buddhist
prayers in a sandy beach at Xuwen of Guang-
dong Province, China (Figure 35).

Genetic Analysis

Two haplotypes were identified from the 384
bp portions of the consensus sequences com-
piled for the six individual turtles sampled.
The sequence of CM-HK-5 (i.e., a green tur-
tle hatchling from Tai Wan of Sai Kung in
2006) was novel, differing from that of CmP18
by two substitutions, and was assigned the
haplotype name CmP116. Sequences of the
other five specimens that corresponded to
haplotype CmP18 (Cheng et al. 2008) in-
cluded hatchlings and a nesting green turtle
from Sham Wan of Lamma Island in the years
1998, 2000, and 2008, and a green turtle
hatchling from Tai Wan of Sai Kung in Hong
Kong East in 2006. Comparisons with pub-
lished sequences revealed that CmP18, the
common Hong Kong haplotype, has been ob-
served in Taiwan only at the Wan-An nesting
site (Cheng et al. 2008) (Figure 4). The two
haplotypes found in Hong Kong (CmP18 and
CmP116) are closely related to each other
along with the other Taiwan haplotypes
(CmP49 and CmP19 [Figure 4]) and cluster
together within a broader regional clade (Fig-
ure 4). Pairwise Fsr and exact tests of haplo-
type frequencies between Hong Kong and
each of the Taiwan rookeries showed signifi-
cant differentiation between Hong Kong and
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Lanyu (Fsr=0.90, P <.001) but not between
Hong Kong and Wan-An (P > .05).

DISCUSSION

Our results confirm that the Hong Kong
nesting population of green turtles is small,
and our estimates of four to 13 females per
season in the 1970s are consistent with those
estimated by McGilvray and Geermans (1997)
of 20-50 nests (i.e., three to 17 nesters) each
season in the past several decades. This num-
ber of nesting green turtles observed in Hong
Kong (i.e., zero to five nesters per nesting sea-
son) was only slightly lower than numbers in
other regions in the South China Sea (Table
3: e.g., one to 20 in Huidong Gangkou Na-
tional Sea Turtle Nature Reserve; two to 19
on Wan-an Island of Penghu Archipelago;
three to 11 on Lanyu Island), but the orders of
magnitude were much lower when compared
with the high number of nestings observed in
the Turtle Islands in the Philippines (Interna-
tional Union for the Conservation of Nature
and Natural Resources 2012 [e.g., a record
high of 14,220 in 2011]). The clutch sizes and
internesting interval of nesters in Hong Kong
were comparable with those in other areas in
the South China Sea (Table 3). There is no
information available on the abundance of
nesting green turtles in Hong Kong before
the 1970s, but if they were once abundant,
our surveys show that the nesting population
was depleted by the 1990s or was never very
large. Historical extensive harvesting of sea
turtle eggs over the last several decades was
partly the cause of this decline, and recently
in-water impacts such as bycatch (Alfaro-
Shigueto etal. 2011) pose considerable threats
to the recovery and long-term viability of the
species.

Regarding connectivity between rookery
and foraging grounds, results of our satellite
tracking show that Hong Kong nesters mi-
grated to foraging areas in coastal waters of
Wanning City on Hainan Island in China and
Dao Bach Long Vi Island in Vietnam, identi-
fying these areas and the associated migratory
corridors as important habitat for survival and
of conservation concern, which was support-
ed by the reported death of the nesting green
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turtle in 2012 due to interaction with fishing
gear.

Despite the small sample size, our genetic
results indicate that Hong Kong green turtle
nesters are demographically distinct based on
the presence of an endemic mtDNA hap-
lotype and significant differentiation with
Lanyu on Taiwan, and reveal that this small
population contributes to the overall genetic

diversity of this species in the region. Because
small populations are prone to lineage assort-
ment resulting from genetic drift (Avise
1994), the detection of unique haplotypes in
the depleted nesting populations of Lanyu in
Taiwan and Hong Kong is not surprising (see
Cheng et al. 2008). The close relationship be-
tween the new haplotype (CmP116) that we
found in Hong Kong and CmP18, which is
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also present in Taiwan (Figure 4), suggests
that CmP116 evolved recently (in evolution-
ary timescales) relative to other widespread,
and presumably ancestral, haplotypes (such as
CmP49) in the same clade (Figure 4) that
likely represent an older regional colonization

and dispersal within the broader Australasian
and Indo-Pacific region. More extensive re-
search is required to uncover the regional and
global phylogeography of green turtles. On a
finer scale, the presence of the shared com-
mon haplotype (CmP18) in Wan-an Island
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TABLE 3
Nesting Pattern of Green Turtles in the South China Sea from the late 1990s to 2000s
No. of
Nesting
Green No. of Internesting
Turtles per Clutch Clutches per  Hatching Interval
Nesting Site Season Size Season Rate (%) (days) References
Sham Wan, Lamma 0-5 93-152 1-5 40-90 Mean=11-13  Chan et al. (2007),
Island, Hong Kong This study
Huidong Gangkou 1-20 Mean=113  Mean=5 34-96 N/A Chan et al. (2007),
National Sea Turtle Wang and Li
Nature Reserve (2008)
Wan-an Island, 2-19 70-154 1-9 50-87 N/A Chan et al. (2007)
Penghu Archipelago
Lanyu Island 3-11 73-110 1-4 53-94 Mean=9.7-12  Cheng et al. (2009)

and in Hong Kong suggests that these rook-
eries have an ancestral connection. The lack
of significant differentiation between haplo-
types of Wan-an in Taiwan and Hong Kong
does not necessarily indicate ongoing inter-
change of nesting females but could also be
due to recent shared common ancestry (Avise
1994). However, given the small sample sizes
and lack of diversity, the statistical power to
detect structure would be low (see Dutton
et al. 2013), and acceptance of the null hy-
pothesis could represent a false negative
(Type II error) and therefore warrants cau-
tion (Taylor and Dizon 1999). Yet the results
of long-term tagging and monitoring of these
beaches do not indicate that any of the nesting
females nest on different beaches within the
same nesting season or in subsequent seasons,
further suggesting that the genetic connectiv-
ity apparent in mtDNA lineages in Wan-an in
Taiwan and in Hong Kong may not be the
result of contemporary movement by adult
nesting females themselves but could possibly
result from other reasons, such as “migration”
at maturity by females (because of imperfect
natal homing) that originate as hatchlings
from different nesting sites (see Dutton et al.
2008). Alternatively this apparent connectivity
could be a statistical artifact related to the
presence of common and shared haplotypes.
The characterization and linkage of the
nesting green turtle population in Hong
Kong with foraging habitat in Vietnam,

Hainan Island, and the rookery in Taiwan
collectively supported by our satellite telem-
etry and genetic findings highlight the need
for collaborative management and recovery of
the population of Hong Kong nesting green
turtles among concerned parties in the West
Pacific region.

CONCLUSION AND RECOMMENDATIONS

The genetic distinction of the remnant breed-
ing green turtle population in Hong Kong, as
indicated by the newly reported haplotype,
infers uniqueness to the genetic diversity of
the population. Despite the small size of the
breeding population, conservation is of high
regional ecological importance in terms of
genetic diversity, given the continuing threats
and the generally depleted status of green
turtle nesting populations in the South China
Sea relative to historical records and to cur-
rent abundance in other regions (Zhang 1996,
Chan et al. 2007, Wang and Li 2008). Loss of
the few nesters remaining in Hong Kong
would result in an important loss of genetic
diversity in the region, which escalates the
level of conservation concern for the species.
It is critical to strengthen and enforce legal
protection, and to continue and expand moni-
toring and research of nesting populations at
potential nesting sites in the region. Rein-
forcement of regional cooperation will facili-
tate concerted conservation efforts to protect
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this shared migratory species. Future research
studies in Hong Kong and southern China
should focus on habitat use and genetic com-
position of foraging or migrating sea turtles
to identify and mitigate threats to the wild
population for the recovery of the green turtle
assemblage in the area.
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