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COASTAL ZON E MANAGEMENT FO R MARIN E 
CONSERVATION I N HONG KONG : TH E NEED FO R 
REGIONAL COOPERATIO N I N SOUTHER N CHIN A 

Brian Morto n 

The Swir e Institut e o f Marin e Science , The Universit y o f Hon g Kong , 
Cape d'Aguilar , She k O , Hong Kon g 

ABSTRACT 

The Marine Parks Ordinance Chapter 37, 1995 came into effect o n 1  Jun e 199 5 allowing 
and providing the framework fo r designation in 199 6 of Hong Kong's first marin e parks 
and reserves . 

Two parks an d one marine reserve received designatio n o n 5 July 1996 . The parks 
are Yan Chau Tong/Li Ch i Wo in northeastern water s to protect a  rich marine diversit y 
including th e single  remaining grov e of the mangrove Heritiera  littoralis  an d the mos t 
important be d o f th e seagras s Zoster  a nana  ( = Z. japonica), an d Ho i H a Wan, als o i n 
the northeast, for its corals, dynamic sand beach, lagoon and mangrove stand. The marine 
reserve i s a t Cap e d'Aguila r o n th e southeaster n ti p o f Hon g Kon g Islan d t o protec t a 
wide diversit y o f marin e intertida l an d subtida l habitat s i n a  small , 1 8 hectare, are a of 
sea. Th e island s o f Lun g Kw u Cha u an d Sh a Chau , plu s On e Tre e Islan d an d 1,20 0 
hectares o f surrounding wate r in the northwest, wer e designated o n 22 November 199 6 
as a marine park for the protection o f a small population (-11 0 individuals ) o f the Indo-
Pacific Hump-backe d (o r Chines e White ) dolphin , Sousa  chinensis.  O n 3 0 July 1999 , 
the only beach wher e the Green turtle , Chelone  mydas,  i s known to nest, a t Sham Wan 
on Lamma Island , wa s declared a  Restricted Area  durin g th e breeding seaso n (Jun e t o 
October). Ther e ar e als o plan s t o designat e th e islan d o f Pin g Chau , i n Hon g Kong' s 
northeastern waters , a s a  marine park . Thi s wa s endorsed b y the Executive Counci l o f 
the Hong Kon g Governmen t o n 5  May 2000 . 

The Ma i P o Marshe s Natur e Reserv e (actuall y a  restricte d are a no t a  statutor y 
reserve) i n the northwestern water s o f Hong Kon g was designated a  RAMSAR sit e on 
4 Septembe r 199 5 an d i s justly famou s a s a  stop-ove r plac e fo r migratin g waterbird s 
and a  habitat o f mangroves , Phragmites  reeds , fis h ponds , prawn pond s (gei  wai)  an d 
other wetlands . There ar e als o 2 7 marin e Site s o f Specia l Scientifi c Interes t (SSSI ) i n 
Hong Kong , including Sha m Wan an d Ping Chau . 

The integrity of al l these parks, reserves and areas is, however, stil l threatened and , 
when examined , see n t o b e locate d an d survivin g a t th e peripher y o f Hon g Kong' s 
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Special Administrativ e Region' s marin e territoria l boundary . Surviva l i s a t th e edge . 
Within China , to the north of Mai Po is the Futien Nationa l Nature Reserve; to the east 
is th e Ganko u Nationa l Natur e Reserv e an d th e onl y locatio n o n th e mainlan d coas t 
(except Sha m Wan , o n Lamm a Island ) wher e th e Gree n turtle , Chelone  mydas,  stil l 
comes ashor e t o nes t i n significan t number s ( ~ 10 0 per season) . 

Southern Chin a i s undergoin g rapi d developmen t s o tha t th e pollutio n threat s t o 
Hong Kong's marine parks and reserves are , now, both internal and external. This paper 
describes briefl y Hon g Kong' s marin e park s an d reserve s an d thos e adjacent , withi n 
the broader context of Southern China, and identifies th e threats they all face. The marine 
conservation laws , especiall y th e accessor y regulations , o f th e Hon g Kon g Specia l 
Administrative Regio n an d China , i t is argued, have to be integrated i f loca l parks an d 
reserves ar e t o survive . Thi s wil l necessitat e muc h close r cross-borde r consultatio n i f 
coastal zon e managemen t fo r conservatio n i s to succeed . 

INTRODUCTION 

The territoria l water s o f Hon g Kong' s Specia l Administrativ e Regio n compris e 182 7 
km2 or , approximately , 1. 5 time s tha t o f th e land  are a o f 105 4 km 2. Wester n waters , 
under th e influenc e o f th e Pear l River , ar e estuarine . Conversely , easter n shore s ar e 
washed b y oceani c water s and , a s yet largely undeveloped , ar e considered t o be Hon g 
Kong's cleanest . Som e 5 0 (actuall y 52 ) specie s o f reef-buildin g coral s hav e bee n 
recorded fro m thes e water s (Scot t 1984) . Betwee n low-lying , estuarin e wes t an d 
precipitous, oceanic east is a central transition zone of intermediate hydrography whic h 
accommodates the largest urban centres of Victoria, on Hong Kong Island, and Kowloon 
on the mainland peninsula separated by polluted Victoria Harbour (Connel l et  al. 1998) . 
Also i n thi s zone , i n the New Territories , ar e the stil l growing citie s o f Shatin , Ta i P o 
and M a O n Shan , aroun d similarl y pollute d Tol o Harbour . 

For such a small area, the deeply-incised coastline of Hong Kong is long, amounting 
to approximatel y 80 0 km . Ther e i s (was ) grea t marin e habita t diversit y (Morto n an d 
Morton 1983).  Sheltered bays accommodate beaches of mud and sand with mangroves , 
salt meadows and seagrasses. Rocky headlands encompass a  wide array of communitie s 
resulting from varyin g degrees of exposure to wave action. Located a t 22°N and 114°E , 
Hong Kon g lie s withi n th e tropic s o n th e norther n coastlin e o f th e Sout h Chin a Se a 
and the seasonal interplay o f the northeast and southeas t monsoons creates a  climate of 
cold, dr y winter s an d hot , we t summers . Summe r rain s caus e th e Pear l River , t o th e 
west, to flood, increasin g it s influence a t this time. The monsoonal climat e brings cold 
North China Coast Water (the Taiwan Current) to Hong Kong in winter and warm South 
China Sea Water (the Hainan Current ) in summer. A finger o f the Kuroshio also enters 
the Sout h Chin a Se a in winter , via  the Luzon Straits , adjacent t o Hong Kong , keepin g 
sea temperatures war m enough (15°C ) to sustain cora l communities ove r the brief col d 
period. Coasta l communitie s are , therefore , spatiall y an d temporall y divers e wit h a 
prevailing tropica l influence , ther e being , o r were , fo r example , extensiv e area s o f 
mangrove and a  hermatypic cora l reef community . Conversely , the dominant urchin on 
Hong Kong' s rocky beaches i s the black Anthocidaris crassispina,  her e at the souther n 
edge of its temperate range. Temporal changes are also best seen on rocky shores where 
temperate alga e (notabl y Sargassum)  gro w onl y i n winte r (Morto n an d Morto n 1983 ) 
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and summer is characterized b y soaring rock temperatures (50°C) , microalgal bleachin g 
and macroalga l die-bac k an d 'kills ' o f som e component s o f th e intertida l fauna , e.g. , 
barnacles and limpets (Liu and Morton 1994) . The biogeographic location of Hong Kong, 
the climate, a complex geology , the varied influence o f sea currents, proximately t o the 
Pearl River, the long drowned coastline , numerous islands, wide variations in the degree 
of exposur e t o wav e actio n an d a  broad, shallow , continenta l shel f hav e al l melde d t o 
create th e potentia l fo r a  wide diversit y o f marin e habitat s (Morto n et  al.  1996).  As a 
consequence, ther e i s a  highly divers e marin e life , man y o f th e intertida l component s 
of whic h hav e been describe d b y Morton  an d Morton  (1983) . 

Because o f th e earl y absenc e o f comprehensiv e planning , virtuall y al l o f Hon g 
Kong's urban sewage and industrial effluents ente r the waters of the central hydrographi c 
transition zone , encompassin g Victori a Harbou r an d Tol o Harbour , largel y untreated , 
making i t highly pollute d an d ecologicall y degraded . Th e developmen t o f Hon g Kon g 
is stil l proceeding, however , and most of i t is coastal s o that, today, the management o f 
intertidal an d inshore resources i s of increasing importanc e locall y (Morto n 1995) . It is 
now estimate d tha t 20 % o f Hon g Kong' s coastlin e i s reclaimed . Thi s i s especiall y 
moment from a n ecological point of view because coastal reclamation fo r development , 
dredging fo r marin e fill , marin e dumping , intensiv e an d highl y destructiv e fishin g 
practices an d pollutio n hav e combine d i n near-tota l destructio n o f wha t wa s onc e a 
marvel o f marin e biodiversit y (Morto n 1996a) . Hon g Kong' s marin e environmenta l 
problems ar e many-fol d an d th e demand s upo n inshor e water s ar e growin g fo r ever y 
use and this has created an awareness that there is now the need for coastal zone planning 
and management . A n importan t componen t o f suc h plannin g i s the Marin e Park s Bill , 
passed into law by Hong Kong's Legislative Council on 31 May 1995 , coming into effec t 
as a n Ordinanc e o n 1  June 1995 , an d whic h allowe d fo r th e designatio n o f marin e 
protected area s locall y (Won g 1998) . 

Coastal zon e plannin g an d managemen t nee d t o b e amon g th e Hon g Kon g 
Government's highes t priorities because there are indications that the marine parks and 
reserves wil l no t b e successfu l (Morto n 1996a) . Th e threat s t o the m ar e to o great . 
Conservation legislatio n an d coasta l plannin g exercise s shoul d als o be integrate d wit h 
those o f China beyond th e boundaries o f the Specia l Administrativ e Regio n a s soon a s 
possible, especiall y fo r area s o f coastlin e surroundin g Hon g Kong . Thi s i s becaus e 
development withi n surrounding souther n Chin a is proceeding a t such a pace that Hong 
Kong's marin e protecte d area s ar e no w bein g threatened , a s this pape r wil l attemp t t o 
demonstrate, b y externa l factor s a s wel l a s interna l ones . Cros s borde r co-ordinatio n 
and integration wit h regard to common pollution problem s wa s advocated b y Liu et  al. 
(1998) and , a s wil l b e seen , th e Hon g Kon g Guangdon g Environmenta l Protectio n 
Liaison Grou p i s attemptin g t o achiev e progres s i n thi s respect . Pollutio n an d 
development, however , ar e actin g mos t rapidl y a t th e mos t sensitiv e species , habitat s 
and ecosystem s and , a s wil l b e argued , thei r loca l protectio n shoul d hav e th e highes t 
priority withi n th e broader pictur e o f marin e conservatio n i n China . 

MARINE CONSERVATIO N I N HONG KON G 

The responsibilit y fo r Hon g Kong' s environment , a t th e polic y leve l was , unti l 1999 , 
with th e Secretar y fo r Planning , Environmen t an d Lands . Administrativ e department s 
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included those of Planning, Lands, Environmental Protection (EPD) and Agriculture and 
Fisheries (AFD) . This changed in 2000 with the environment coming under the purview 
of a  new Secretar y fo r th e Environment an d Food an d with th e establishment o f a  new 
department o f Foo d an d Environmenta l Hygiene , an d th e transfe r t o i t o f th e 
Environmental Protectio n Departmen t an d th e (renamed ) Agriculture , Fisherie s an d 
Conservation Departmen t (AFCD ) (Morto n 1999a) . Sinc e 1972 , a  wid e bod y o f 
legislation tha t allows for the control of an array of activities related to the environment , 
including th e sea , has been enacted . Fo r the purposes o f thi s study , however , th e mos t 
important legislatio n i s the Marine Park s Ordinanc e (1995 ) and it s Regulations , whic h 
came int o effec t fro m 1 5 July 199 6 and allows  fo r th e establishmen t o f marin e parks , 
reserves and areas and their management. Initia l site s have been designated (Fig.l ) an d 
will b e described briefly . 

The nee d t o protec t Hon g Kong' s marin e environmen t b y th e establishmen t o f 
marine parks and reserves has been recognized since the mid 1970 s (Morton 1976 , 1979). 
Hong Kong' s firs t coasta l Site s o f Specia l Scientifi c Interes t (SSSI) , tha t is , Tai Tar n 
Bay and Cape d'Aguilar o n Hong Kong Island, for example , were not gazetted unti l 24 

Fig. 1 . A  ma p o f Hon g Kon g an d it s inshor e water s showin g th e location s o f countr y 
parks an d specia l area s (stippe d areas) , Site s o f Specia l Scientifi c Interes t 
(numbers, 1-58 , i n squares) an d marine park s and reserves (numbers , 1-4 , i n 
black circles) . 
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October 1975 . Since then , 2 7 coastal SSSI' s hav e been identifie d (Morto n 1998 ) (Fig . 
1) although thei r designatio n i s o f littl e practica l importance : onl y cognisanc e o f thei r 
significance bein g require d whe n development s ar e considered . Thi s i s becaus e suc h 
sites ar e propose d b y th e Agriculture , Fisherie s an d Conservatio n Department , alon g 
with Conservation Area s and Green Belts , Under the Town Planning Ordinance but are, 
thereafter, th e responsibilit y o f th e Planning Department . 

A Marin e Park s an d Reserve s Workin g Group , comprisin g marin e ecologists , 
government official s an d fishermen' s representatives , wa s establishe d i n 1989 , with a 
brief t o investigate the feasibility o f establishing marin e protected area s in Hong Kong . 
The working grou p completed it s report i n December 199 0 and the public, fishermen' s 
organizations, rura l communitie s an d conservatio n group s wer e consulte d wit h regar d 
to it s proposal s i n 1992 . This wa s followe d b y th e draftin g o f th e Marin e Park s Bill . 
The resultin g Marin e Park s Ordinanc e (1995 ) provide s th e framewor k fo r th e 
designation, developmen t an d management o f marine parks , reserves an d specia l area s 
in Hong Kong. On 1 0 August 1995 , the Country Parks Board was renamed the Country 
and Marin e Park s Boar d an d th e Marin e Park s an d Reserve s Workin g Grou p becam e 
the Marin e Park s an d Reserve s Committe e wit h a  responsibilit y t o mak e 
recommendations t o its parent board with regard to the designation an d management of 
Hong Kong' s marin e park s an d reserves . 

Hong Kong's marine parks and reserves 

The Mai Po Marshes Nature Reserve 

The Ma i P o Marshe s Natur e Reserv e i s the mos t significan t loca l wetlan d an d cover s 
an area of som e 38 0 hectares o f reclaimed lan d on the northwestern shorelin e o f Hon g 
Kong, fringin g th e southeaster n edg e o f Dee p Ba y (Fig . 2) . I t comprise s 20 9 hectare s 
of fish pond s an d tidally flushe d praw n ponds (gei  wai)  and a  17 2 hectare coasta l stri p 
of mangrove s (Irvin g an d Morto n 1988) . Some o f the ponds hav e bee n converte d int o 
other wetland habitats , thereby increasing the habitat diversity o f the reserve. Lee (1993) 
inventories 81 species of invertebrates from Ma i Po, of which 1 3 (16%) are undescribed. 
The Ma i P o mudflat s ar e th e onl y locatio n i n Hon g Kon g wher e th e fiddle r cra b Uca 
paradussumieri ha s been recorde d (Jone s an d Morton 1994) . 

Recognized internationall y a s of vita l importance fo r residen t an d migratory birds , 
Mai P o i s manage d b y th e Worl d Wid e Fun d fo r Natur e Hon g Kon g fo r conservatio n 
and natur e educatio n purposes . Ther e i s a  fiel d studie s centr e withi n th e reserv e an d 
about 40,000 people, mostly schoolchildre n o n organized visits , experience thi s uniqu e 
wetland a t firs t hand . WWFH K als o organize s loca l an d regiona l trainin g course s fo r 
teachers and wetland managers . The 'reserve ' i s not actually a  designated reserve , only 
a componen t o f th e Dee p Ba y Sit e o f Specia l Scientifi c Interes t (SSSI) , a  Restricte d 
Area under the Wild Animals Protection Ordinanc e and a declared Nature Conservatio n 
Area (June 1975 ) under the Town Planning Ordinance. The justification fo r a  local SSSI 
being afforde d reserv e statu s was , however, substantiate d o n 4 September 1995 , when 
the inne r Dee p Ba y are a comprisin g 150 0 hectare s o f wetlan d includin g th e Ma i P o 
Marshes Natur e Reserv e wa s designate d a  RAMSA R sit e b y th e Hon g Kon g 
Government. Som e 27 0 specie s o f bird s hav e bee n recorde d fro m Ma i Po . O f these , 
almost 8 0 are resident , bu t th e other s ar e visitor s an d passag e migrants . I n winter , fo r 
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Fig. 2 . Th e Ma i Po Marshes Natur e Reserve , the Futien Nature Reserve and the Deep 
Bay and Pa k Na i Sites o f Specia l Scientifi c Interes t (SSSI ) i n the northwester n 
waters o f Hon g Kon g (Afte r Youn g an d Melvill e 1993) . 

example, som e 65,00 0 waterbird s ma y visit  th e reserve an d althoug h i n earl y summe r 
there ar e fewer (20,000-30,000) , o n any on e day ther e ma y be 10,00 0 present (Youn g 
and Melville 1993) . Mai Po is clearly a very important stopover place for birds migrating 
into and ou t o f Chin a an d where , i t is believed, simila r habitat s ar e declining steadily . 
In 1999 , th e Plannin g Departmen t o f th e Hon g Kon g Governmen t create d a  Wetlan d 
Conservation Are a under the Town Plannin g Ordinanc e alon g the shore s o f Deep Bay , 
and includin g Ma i Po , surrounded b y a  Wetland Buffe r Area . 

Hoi Ha Wan Marine Park 

The marine park a t Hoi Ha Wan i s a sheltered bay situated in the northeastern quadran t 
of Hon g Kong . I t ha s a  se a surfac e are a o f abou t 26 0 hectare s (Figs . 1  and 3 ) an d i s 
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confluent wit h th e Sa i Kun g Countr y Park . The ba y has a  rich cora l communit y o n it s 
flanks (Cop e an d Morto n 1988 ; Zou et  al.  1992 ; Collinson 1997 ) and a t it s head ther e 
is a  dynamic sand y beac h behin d whic h i s a  lagoon, locke d i n place by comple x san d 
spits, with a  small mangrove community (Morto n an d Ong Che 1992) . The bay an d it s 
ecological significanc e ar e described b y Morton an d Ruxton (1992 ) and furthe r detail s 
are available i n a  series of papers contained i n Morton (1992a) . The World Wide Fund 
for Natur e Hon g Kon g (WWFHK ) ha s plan s currentl y i n hand t o build a  Marine Lif e 
Centre a t Hoi Ha , with fund s donate d b y the Hong Kon g Jockey Club . 

Yan Chau Tong /Lai Chi  Wo Marine Park 

The marin e par k o f Ya n Cha u Tong/La i Ch i W o i s als o i n th e northeaster n Ne w 
Territories o f Hon g Kon g an d comprise s th e highl y indente d ba y o f Ya n Cha u Ton g 
and a smaller area east of the village of Lai Chi Wo: it has a total sea area of about 68 0 
hectares (Figs . 1  and 3) . Little i s known o f this area, but Lai Chi Wo is the only sit e in 
Hong Kong where the mangrove Heritiera littoralis  forms a  distinct grove (Morton an d 
Morton 1983 ) and the only situatio n where there are thriving seagrass (Zostera  nana  (= 
Z. japonica) an d Halophila  ovata)  bed s (Fong , 1999) . Th e remotenes s o f th e site , 
confluent wit h th e Plove r Cov e Countr y Par k an d th e lac k o f an y developments , it s 
highly indente d coastline , variet y o f intertida l habitat s an d subtida l corals , mak e i t a 
valuable, relatively larg e conservatio n area . 

Lung Kwu Chau and Sha Chau Marine Park 

The northwestern waters of Hong Kong, in particular the area around the islands of Lung 
Kwu Chau, Sha Chau and One Tree Island are important feeding , breedin g an d nurser y 
grounds fo r a  smal l populatio n (-11 0 individuals ) o f th e Indo-Pacifi c Hump-backed , 
or Chinese White, dolphin (Sousa chinensis) (Figs. 1  an d 4). Local survival of the species 
is being affecte d b y the cumulative effect s o f pollution , habita t loss , reduction i n foo d 
availability an d stres s caused by development project s i n surrounding water s (Porte r et 
al. 1997) . This area is undergoing major development in the form of the new internationa l 
airport a t Chek Lap Kok with major infrastructura l coasta l coastal road and rail links to 
the res t o f Hon g Kong . Thi s are a i s also a  major focu s o f Hon g Kong' s road , rail , ai r 
and maritim e trad e link s wit h th e res t o f souther n Chin a (Morto n 1996a) . Suc h 
northwestern waters , congruen t wit h th e Pear l River , th e Specia l Economi c Zon e o f 
Shenzhen, th e Macao Specia l Administratio n Regio n (sinc e 1999 ) and the Province o f 
Guangdong in China, are a natural waterway facilitating trad e between Hong Kong and 
southern China . 

Recognising th e potential fo r impact s upon th e dolphin population b y the buildin g 
of a n Aviatio n Fue l Receivin g an d Relate d Facilit y (AFRF ) o n Sh a Cha u fo r th e ne w 
airport, a  consultant wa s paid t o identify practica l mitigation measure s (Wiirsi g 1995) . 
The study , surprisingl y suggeste d tha t th e AFRF wa s unlikely t o have an y significan t 
negative effects o n the dolphins as a population but that consideration mus t be given to 
the potentia l har m fro m th e cumulativ e effect s o f thi s an d othe r developments . 
Recommended als o wa s th e creatio n o f 120 0 hectare marin e par k whic h woul d serv e 
as a  dolphi n sanctuar y i n th e water s aroun d Sh a Cha u an d Lun g Kw u Cha u (Wiirsi g 
1995). This wa s designated o n 22 November 199 6 (Fig . 4). 
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NEW TERRITORIES 

LANTAU ISLAND 

Fig. 4 . Th e marin e par k a t Lun g Kw u Chau , Sh a Cha u an d On e Tre e Islan d i n th e 
northwestern water s o f Hon g Kon g fo r th e Indo-Pacifi c Hump-backe d dolphin , 
Sousa chinensis  (Afte r Hoffman n 1995) . 

Cape d'Aguilar Marine  Reserve 

The marin e reserv e a t Cap e d'Aguila r o n th e remotes t ti p o f Hon g Kon g Islan d ha s a 
sea area of about 1 8 hectares (Figs . 1  and 3; Plate 1) . The fact tha t i t is a peninsula an d 
includes th e divided islan d o f Kau Pe i Chau, however, give s i t an extensive an d varie d 
shoreline. Ove r th e shor t period fro m 198 5 to 1995 , there have been twenty-thre e ne w 
species of animals described from it s shores. Some of these, such as the small nemertean 
Pantinonemertes daguilarensis  describe d fro m rock y shor e crevice s an d minut e 
arthropod mite s fro m th e interstitia l habitat s o f mobil e sand s i n Lobste r Ba y ar e 
inconspicuous. Othe r species , however , suc h a s th e intertida l anemone , Spheractis 
cheungae and the intertidal fish, Bathygobius hongkongensis,  are numerous, ecologically 
significant, creature s on not just these but other Hong Kong shores . As an indication of 
its significanc e a s a  marine reserve , Erseu s an d Dia z (1997 ) sho w tha t 42 % (3 0 o f 7 1 
species) o f oligochaete worm s recorded fro m Hon g Kon g occur in its sands . Similarly , 
33% (1 1 o f 3 3 species ) o f nemertea n worm s recorde d fro m Hon g Kon g occu r i n th e 
reserve, wit h 5  o f th e 1 1 having Cap e d'Aguila r a s thei r typ e localit y (Gibso n 1997) . 
Finally, there are nine species of tanaid crustaceans recorded from Hon g Kong (Bambe r 
and Bird 1997) . All of these are new to science and seven have Cape d'Aguilar a s their 
type localities . Morto n an d Harpe r (1995 ) describ e th e geology , geomorpholog y an d 
ecology o f th e Cap e d'Aguila r Marin e Reserv e an d provid e a  bibliography fo r it . 



Plate 1 . A n aeria l view o f the Cape dAguila r Marin e Reserv e (Phot o supplied b y and 
reproduced wit h th e kin d permissio n o f th e Directo r o f th e Agriculture , 
Fisheries and Conservation Departmen t o f the Hong Kong SAR Government) . 

For a  numbe r o f pragmati c reasons , suc h a s it s remoteness , sceni c beaut y an d 
vulnerability but , mor e important , th e restricte d acces s t o it , the logisti c an d financia l 
feasibility o f affordin g protectio n an d th e desirabilit y o f exploitin g it s potentia l fo r 
research an d education , Cap e d'Aguila r wa s considered a n idea l marin e reserve . Suc h 
factors ar e matched by its geological richness and the wealth and diversity o f its habitats 
and their contained flor a an d fauna whic h include a  large intertidal cora l pool , a unique 
community i n th e shel l grave l o f it s shallo w ba y (Morto n an d Harpe r 1997 ) an d tw o 
(of three) natural se a arches in Hong Kong. Clark (1997 , 1998) , describes 22 species of 
ahermatypic 'soft ' coral s and 1 9 species of scleractinian 'hard ' coral s from th e 1 8 hectare 
reserve. The presence of the Swire Institute of Marine Science of the University of Hong 
Kong within the reserve fosters researc h int o and understanding o f i t and promotes an d 
assists i n it s management . 



COASTAL ZON E MANAGEMEN T FO R MARIN E CONSERVATIO N 1 3 

Sham Wan, Ijxmma Island 

Sham Wa n i s a  sheltered sand y shor e locate d o n th e souther n coas t o f Lamm a Island . 
The beac h i s the onl y know n nestin g sit e i n Hong Kon g fo r th e Gree n turtle , Chelone 
my das (Morto n 1999b) . There are only sporadi c records o f turtles nestin g o n the beach 
at Sha m Wan but , in the summe r o f 1998 , twelve suc h events wer e recorded probably , 
therefore, by three to four females bu t with, obviously, a t least one complementary mal e 
offshore. Betwee n 118-14 1 egg s wer e lai d o n eac h occasion . A s female s onl y bree d 
every thre e years or so, 199 8 was an important yea r in confirming th e beach's valu e as 
a Chelone  mydas  nestin g site . Thi s brough t th e beac h an d th e turtle , whic h i s a n 
endangered specie s liste d i n Appendi x I  o f th e Conventio n o n Internationa l Trad e i n 
Endangered Species of Wild Flora and Fauna (CITES), to the attention of the Hong Kong 
Government such that the beach at Sham Wan was designated a  Site of Special Scientifi c 
Interest i n Jun e 199 9 an d o n 3 0 Jul y 1999 , th e Secretar y fo r Planning , Environmen t 
and Lands designated it as a restricted area under the Wild Animals Protection Ordinanc e 
(Cap. 170) (Fig . 5) . The boundar y o f th e restricted are a include s onl y th e sand y beac h 
itself, o f abou t 0. 5 hectares , an d the restriction perio d i s from 1  June to 3 1 October i n 
any one year. This encompasses the breeding period of the turtle and is intended to limit 
human disturbanc e t o any nestin g females . 

Fig. 5 . Th e Restricte d Are a beac h a t Sha m Wan , Lamm a Islan d (Afte r Agriculture , 
Fisheries an d Conservation Departmen t o f the Hon g Kon g SA R Government) . 



14 B. MORTO N 

Other priority areas 

Morton (1998 , fig. 3 ) identified othe r coasta l area s of Hong Kon g eminently worth y o f 
protection, followin g a n analysi s o f th e 2 7 loca l marin e Site s o f Specia l Scientifi c 
Interest. Three significan t locations , in addition to Sham Wan (above) , i.e., SSSI No.31 
at Pak Nai, the island of Ping Chau in Mirs Bay and the western shores of Lantau Island , 
including th e Sok o Islands , wer e propose d a s eithe r marin e park s o r reserves . T o thi s 
list should be added Ting Kok mangrove in Tolo Harbour, i.e. , SSSI No. 42, as a marine 
reserve withi n th e broade r framework  o f a  Tolo Harbou r Marin e Par k (Morto n 1998) . 
It was, however, also suggested by Morton (1988) that virtually al l of the eastern water s 
of Hong Kon g and their shores where they are congruent wit h the Plover Cove and Sa i 
Kung Countr y Park s shoul d b e protected a s marine parks . 

Pak Nai 

Pak Nai on the shores of Deep Bay, Northwest New Territories (Fig . 2) is the only beach 
remaining i n Hong Kon g tha t i s a  breeding sit e and juvenile creche  fo r tw o specie s o f 
horseshoe crabs , i.e. , Tachypleus  tridentatus  an d Carcinoscorpius  rotundicauda  (Chi u 
and Morto n 1999a) . Other beaches whic h wer e onc e a  home fo r th e sympatri c specie s 
have been lost , eithe r throug h pollution , reclamatio n o r disturbance (Chi u an d Morto n 
1999b) an d th e adult s whic h liv e offshor e but , lik e turtles , come ashor e t o breed eac h 
summer ar e a  fisheries produc t (Morto n 1999b ) an d no w considere d t o be endangere d 
regionally. Since horseshoe crabs may spend the first te n years of their lives on a beach 
creche (Sekiguch i et  al. 1988) , the protection o f the sand/mudflats a t Pak Nai is crucial 
to the survival of the species in Hong Kong. In addition, five of Hong Kong's six species 
of fiddle r crab s have been recorded fro m Pa k Nai (Jone s an d Morton 1994) . 

Ping Chau 

The island of Ping Chau in the northeastern quadran t of Hong Kong is part of the Plover 
Cove Country Park Extension designated in 1979 . Its shores are not, however, protected 
but ar e probabl y th e mos t geologicall y an d ecologicall y interestin g i n Hon g Kon g 
(Morton an d Morton 1983 ) and the whole, uninhabited, islan d has been proposed, afte r 
Cape d'Aguilar , a s eminently worth y o f protection a s a marine reserve (Morto n 1998) . 
In 2000 , th e Agriculture , Fisherie s an d Conservatio n Departmen t o f th e Hon g Kon g 
Government i s considering the designation of Ping Chau as a marine park. The proposed 
sea area o f park aroun d th e island i s 270 hectares an d withi n i t are proposed tw o cor e 
areas t o th e northeas t (2. 2 hectares ) an d southeas t (5. 2 hectares ) fo r th e protectio n o f 
resident ree f corals . Althoug h fishin g woul d b e allowe d i n th e genera l water s o f th e 
park, i t woul d no t b e i n th e cor e areas . Th e spectacula r cliff s an d roc k pool s o n th e 
island's southwestern shore , however, are not, regretably, proposed for greater protection 
(Figs.l an d 6 ) and althoug h they  ar e difficul t and , i n places , dangerous t o access fro m 
the land, they are not so from the sea and have, for example, been stripped of sea urchins, 
Anthocidaris crassispina  (a s still  occur s ever y year , despit e marin e reserv e status , a t 
Cape d'Aguilar ) alterin g th e ecologie s o f th e pools . Thus , althoug h th e lan d an d 
surrounding se a hav e par k status , respectivel y dow n an d u p t o mea n hig h tid e level , 
and are thereby protected, theoretically, the Ping Chau rock pools will not be in practice. 
Notwithstanding, th e proposa l t o designat e Pin g Cha u wa s endorsed b y th e Executiv e 
Council o f the Hong Kon g Governmen t o n 5  May 2000 . 
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Fig. 6 . Th e propose d Pin g Cha u Marin e Par k i n the northeaster n water s o f Mir s Ba y 
(After Agriculture , Fisherie s an d Conservatio n Departmen t o f th e Hon g Kon g 
SAR Government) . 

Western Lantau Island 

Lantau Islan d i s remot e fro m th e urba n area s o f Hon g Kon g an d ha s no t unti l quit e 
recently wit h the opening of the Chek Lap Kok Airport on the north shore in 199 8 been 
subject t o despoilage . Th e islan d wa s regarde d a s on e o f th e las t natura l refuge s o f 
wildlife i n Hon g Kong . Th e wester n en d o f Lanta u i s a  designated countr y park . Th e 
Hong Kon g Governmen t ha s propose d tha t th e southwester n water s o f Lanta u Islan d 
be designate d a  marine park , wit h a  boundry fro m Fa n La u t o L o Ke i Wa n includin g 
the Soko Islands , which posses s importan t archaeologica l sites . However, th e proposa l 
does not include the special ecological site s suggested by Morton (1979 , 1998) , namely 
Tong Fu k Mu i Wa n an d Pu i O  o n th e sout h coast . Ton g Fu k i s th e bes t loca l 
representative o f a  sof t shor e wit h moderat e shelte r fro m wav e fetc h b y th e adjacen t 
headland o f Lok Kan Shau , an d has not been highly affecte d b y excessive lan d runoff . 
Its fauna i s different fro m th e typical sand y /  muddy shor e communities o f other Hon g 
Kong beaches. At Pui O there is a fine example of a sand bar enclosing a  brackish wate r 
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lagoon. This , a s wel l a s th e associate d faun a an d flora , i s wort h conservin g (Morto n 
1979). Five of Hong Kong's six known specie s of fiddler crab s have been recorded fro m 
this beach (Jone s an d Morto n 1994) . 

There ar e importan t smal l mangrov e communitie s a t Y i O , Sh a L o Wa n an d Sa i 
Tso Wa n o n th e northwester n shor e an d a t Tai O  where ther e ar e als o abandone d sal t 
pans i n which , recently , ther e have been attempt s t o plant mangroves . There ar e smal l 
sandy beache s a t Fan Lau , the most wester n beac h i n Hong Kong , and Tai Long Wan . 
The lon g beac h a t Cheung Sh a i s a  magnificent recreationa l resourc e fo r suc h a  park. 

On th e norther n an d wester n sid e o f Lanta u i s wher e Indo-Pacifi c Hump-backe d 
dolphins occur . Thi s i s the reason fo r establishin g th e Sh a Chau an d Lun g Kw u Cha u 
Marine Park. However, some writers (Hoffmann, 1995 ; Porter et al. 1997 ; Morton 1998 ) 
argue that the small area of the park cannot provide sufficient protectio n for the dolphins, 
especially a s they are not restricted t o Sha Chau an d Lung Kw u Chau but also occur to 
the southwes t o f Lantau . Th e propose d Wester n Lanta u Marin e Par k shoul d therefor e 
help to protect thi s specie s too . 

MARINE CONSERVATIO N I N CHIN A 

China i s a  signatory t o the World Heritag e Conventio n whic h encourage s member s t o 
protect thei r own cultura l an d natura l heritage . China i s also a  party (a s is Hong Kon g 
independently) to the Convention on International Trade in Endangered Specie s of Wild 
Flora an d Faun a (CITES ) (1973) . Finally , Chin a i s a  party t o the Ramsa r Conventio n 
on Wetlands o f Internationa l Importanc e Especiall y a s Waterfowl Habita t (RAMSAR ) 
(1971). I n additio n t o Ma i Po , Chin a ha s designate d si x othe r RAMSA R Sites , i.e. , 
Zhanlong Marshes , Xiangha i Natur e Reserve , Niaodao , Dongtin g Lake , Poyan g Lak e 
and Dongzaigan g Natur e Reserve . Hon g Kong , bu t no t China , i s als o a  part y t o th e 
Convention o n Migrator y Specie s (o r th e Bon n Convention ) (1979 ) s o tha t th e Gree n 
turtle Chelone  mydas  i s protected unde r thi s convention a t Sham Wan, Lamma Island , 
but not at the Gankou National Nature Reserve set up to protect it , specifically, i n China. 
Appendix I  o f thi s conventio n als o include s seve n specie s o f bird s whic h visi t Hon g 
Kong, notably Ma i Po , on migration , e.g. , Dalmatia n Pelica n an d Saunder' s Gull . 

China ha s it s ow n law s t o protec t specie s an d habitat s a t th e State , Provinc e an d 
County levels . A  detaile d examinatio n o f thes e i s beyond  th e purvie w o f thi s paper . 
Briefly, however , in 1998 , China promulgated a  Law for the Protection of Wild Animals 
and subsequentl y formulate d a  serie s o f relate d laws , regulation s an d administrativ e 
procedures. These include, for example , Regulations for the Management o f Forest and 
Wildlife Natur e Reserve s an d a  Lis t o f Ke y Wil d Animal s unde r Stat e Protectio n 
(Wildlife an d Fores t Plant s Protectio n Departmen t 1994) . B y 1994 , 51 8 fores t an d 
wildlife natur e reserves had been established i n China with a total area of 51.26 million 
hectares, o r 5.34 % o f th e tota l lan d are a o f th e country . Amon g th e reserves , 6 9 ar e 
classified a s stat e nature reserves an d include the Ganko u Nationa l Natura l Se a Turtl e 
Reserve (Chinese Academy o f Forestry 1998) . All sea turtles in China are also listed as 
key wild animals and the Green turtle, Chelone mydas, is classified a s a Class 1  Protected 
Species (Chines e Academ y o f Forestr y 1998) . Man y marin e organism s ar e protecte d 
species, including Horsesho e crabs , but they can stil l be found fo r sal e in fish market s 
and restaurants , fo r example , Xiamen an d Hong Kong . 
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In orde r t o conserv e se a turtles , however , i n 199 8 th e Guangdon g Provincia l 
Government integrate d th e relevan t stat e la w an d regulation s an d th e provincia l 
legislation int o th e Guangdon g Provinc e Se a Turtl e Conservatio n Ordinance . Thi s 
ordinance state s tha t al l se a turtle s ar e ke y wil d animal s unde r stat e protection . Th e 
establishment, managemen t an d scientifi c researc h o f th e Ganko u Nationa l Natur e 
Reserve ar e empowere d b y thi s ordinance . Moreover , th e catching , killing , carrying , 
keeping, buying or selling of sea turtles or their eggs are illegal. Permits must be obtained 
if se a turtles , o r thei r eggs , are to be collected fo r scientifi c researc h o r any othe r use . 
Contravention o f this ordinance i s liable on conviction t o a fine o f ¥1000 for each turtle 
and ¥20 for each egg.  Second or subsequent convictions wil l be subjected t o three times 
the origina l fine . Unauthorize d entr y int o th e Ganko u reserv e o r violatio n o f an y 
regulations insid e i t shal l b e laibl e o n conviction t o a  fine o f between ¥100 t o ¥500. 

In Novembe r 1988 , th e Stat e Oceani c Administratio n wa s mad e responsibl e fo r 
designating an d managin g marin e natur e reserve s i n Chin a a t th e Stat e an d Provinc e 
levels. Five marine nature reserves, including Changli Golden Beach, Shankou Mangrov e 
Ecosystem an d Dazho u Islan d Marin e Ecosyste m Natur e Reserve , wer e selected , 
investigated an d nominated for designation by local marine administrations and relevant 
departments in 198 9 and approved by the State Council in September 1990 . In November 
1991, the Stat e Oceanic Administratio n se t up a  national marin e natur e reserve revie w 
board whic h identified , assesse d an d recommende d t o th e Stat e Counci l a  grou p o f 
national marine nature reserves for approval. In October 1992 , a second group of national 
marine nature reserves, including Tianjin Palaeocoas t and Wetland and Jinjiang Ancien t 
Forest, wa s approve d b y the Stat e Oceanic Administration . Betwee n 198 9 and 1992 , a 
number of other regional marine nature reserves were designated and approved by local 
governments (Anonymou s 1993) . B y 199 2 an d sinc e 1988 , China ha d establishe d 4 8 
marine nature reserves (Table 1 ) (Yan 1992) . There were in 1992 , nine national, twenty 

Table 1 
A lis t o f marin e reserve s i n China (b y Province ) an d leve l o f protectio n (National , 

Provincial, Municipa l an d County ) After : Natur e Conservatio n Department , 
National Environmenta l Protectio n Department , Chin a 1992 . 

Province Nationa l Provincia l Municipa l Count y 

Tianjing 

Hebei 

Liaoning 

Shanghai 

Zhe Jian g 

Fujian 

Shandong 

Guangdong 

Guangxi 

Hainan 

-
1 

2 

-
1 

-
-
1 

1 

3 

1 

-
-
2 

-
2 

1 

5 

3 

6 

1 1 
1 2 
1 1 

Total 9  2 0 8  1 1 
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provincial, eight municipal and eleven county marine nature reserves. Of these, the State 
Oceanic Administratio n (Anonymou s 1993 ) ha s designate d seve n national , thre e 
provincial an d fou r municipa l marin e natur e reserves . Other Governmen t agencie s ar e 
responsible fo r th e remainder . Huan g (1994 ) inventorie s th e majo r characteristic s o f 
China's marin e flor a an d fauna . 

The Stat e Oceani c Administration' s 'Action  Plan  for Marine  Diversity  Protection 
in China'  (Anonymou s n o date ) calle d fo r th e establishmen t o f fiv e type s o f marin e 
reserve (Huan g et  al.  1995) , as follows : 
• Thre e Marine Conservation Areas , that is , the Miaodao Archipelago, Nan-ao Island 

and Weizhoudao an d Xieyang Island . 
• Si x Coasta l Wetlan d Marin e Conservatio n Areas , including : Liaodon g Bay , Wes t 

Bohai Bay , Chongmi n Dongta n i n the Changjiang Estuar y an d Quanzho u Bay . 
• Fou r Coral Reef Conservation Areas , including: Dongdao Island in the Xisha Islands 

group, Dongshan Islan d an d Nansh a Yongshujiao , al l i n the Sout h Chin a Sea . 
• Twelv e Mangrov e Conservatio n Areas , including : th e Beichan g Estuar y t o -Pear l 

Harbour i n Guangxi Province , Zhangjiang i n Fujian Provinc e and Qingzhou Bay in 
Guangxi Province . 

• Eighteee n Marin e Conservatio n Area s fo r Rar e an d Endangere d Species , fo r 
example, th e Mangrov e fro g (Rana  cancrivora)  i n Guangxi , th e Lancele t 
{Branchiostoma belcheri)  i n Xiamen , Fujia n Province , th e Horsesho e cra b 
(Tachypleus tridentatus)  o n Pingta u Island , Fujia n Province , the True sea l (Phoca 
largha) i n Liaodong Bay and the Dugong (Dugong  dugong) i n West Yangjiang an d 
Hainan, Guangdon g Province . I n addition , priorit y i s to be given t o the protectio n 
of al l coral reefs, mangroves an d all marine species classified a s endangered by the 
State. 

China's Biodiversity:  A Country  Study (Anonymous 1998) , however, states that there 
are 2 5 marine an d coasta l ecosyste m natur e reserves wit h a n area o f 378,00 0 hectare s 
plus 34 nature reserves for wildlif e habitat , making a  total of 59 marine reserves with a 
total are a o f 1.29 2 millio n hectare s o r abou t 0.3 % o f China' s maritim e water s (4.7 3 
million km 2). These ar e not , however , elaborate d upon . 

Marine reserves in Guangdong Province 

There are eight designated marine reserves in Guangdong Province (Table 1) . Of these, 
two ar e o f importanc e i n relatio n t o thei r proximit y t o Hon g Kong , tha t is , th e 
Neilingding Island-Futie n Nationa l Natur e Reserve an d the Huidong Ganko u Nationa l 
Nature Reserve . 

Futien Nature Reserve 

Opposite Ma i P o o n th e norther n shor e o f Dee p Bay , i n China , i s th e Futie n Natur e 
Reserve which is of a similar size , that is, ~ 350 hectares, but much longer and narrower 
than the former (Fig . 2). As at Mai Po, six species of mangrove trees occur here and, as 
at Ma i Po , there ar e landwar d fis h an d praw n ponds . Suc h pond s mak e u p hal f o f th e 
reserve are a and , inland , ther e i s a  200 m  buffer stri p o f agricultura l land . A n attemp t 
to diversify th e mangrove by introducing non-local , tropical species from Haina n failed , 
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attesting to the area's subtropica l status . Futien is a national reserve, established i n 198 8 
and administrativel y linke d t o th e nearb y Neilingdin g Islan d Natur e Reserv e fo r th e 
Macaque, Macaca  mulatta. 

At bot h Ma i P o an d Futien , mangrove s ar e relativel y short , reachin g a  maximu m 
height o f onl y 5  m . I n bot h locations , disturbanc e t o th e landwar d sectio n o f th e 
mangrove has halted succession , s o that only a  pioneer community o f Kandelia candel, 
Aegiceras corniculatus  an d Avicennia  marina  i s typicall y present . Du e t o th e growt h 
of Shenzhe n Economi c Zon e aroun d Futie n an d urba n development s aroun d Ma i Po , 
there are strong pressures on the integrity o f both reserves (Youn g and Melville 1993) . 
The Mai Po and Futien reserves are especially concerned with the protection of migrating 
waterbirds and , i n this context , althoug h Chin a i s not a  signatory t o the Convention o n 
Migratory Species , it has signed agreements with Japan and Australia for the protection 
of migratin g bird s an d thei r habitats . A t nin e bir d bandin g station s alon g th e Chines e 
coast, 62,75 5 bird s representin g 18 6 species hav e been recovered (Huan g et  al.  1995) . 

Huidong Gankou Nature Reserve 

Gankou Natur e Reserv e fo r Se a Turtles base d aroun d Nin e Dragon' s Beac h i n Gaoya o 
County, Guangdong Province , is located a t the southeastern ti p of the Dapeng Peninsul a 
which separate s Day a Ba y t o th e east , i n China , fro m Mir s Ba y t o th e west , i n Hon g 
Kong (Fig . 7) . Th e 100 0 m  lon g Nin e Dragon' s Beach , wit h a n are a o f 8 0 hectares , 
was establishe d a s a  county-level protecte d are a i n 198 5 an d upgrade d t o a  provincia l 
reserve in 1987 . It was established a s a national reserve in 1992 , being the only locatio n 
on th e mainlan d coas t o f Chin a (18,00 0 km) wher e femal e turtle s (except , now , Sha m 
Wan, Lamma Island), notably the Green turtle, Chelone my das, come ashore to lay eggs. 
In 1993 , together with six other state nature reserves, Gankou was admitted to the Man 
and th e Biospher e Reserv e Networ k (Worl d Conservatio n Monitorin g Centr e 1994) . 

Each year , fro m Jun e t o October , approximatel y 10 0 females com e ashor e t o di g 
nests and lay eggs . By 1992 , staff a t the reserve had tagged ove r 400 females an d ove r 
30,000 hatchling s ha d bee n release d int o th e sea . Eac h femal e lay s betwee n 3  an d 7 
clutches i n a season, returning between ever y 1 3 to 1 7 days in cycles o f approximatel y 
three years . Staf f a t the reserve di g up the laid eggs an d hatch the m i n artificia l boxes , 
controlling th e temperatur e t o betwee n 2 4 an d 27° C and thereb y increasin g th e 
hatching succes s rat e fro m 78 % naturall y t o 93% an d increasin g th e male : femal e 
sex rati o t o 1 : 7 (Morton 1992b) . 

Nine Dragon' s beac h i s a  near-natura l aeolia n beac h cappe d b y vegetate d dune s 
and must have great value not only to China, but also for al l shores bordering th e South 
China Se a a s a  turtl e nestin g beach . Suc h beaches , virtuall y everywhere , hav e al l th e 
qualities necessar y fo r touris m an d pressure s fo r it s developmen t fo r suc h a  purpos e 
must grow . 

CURRENT STATU S O F CO-OPERATION BETWEE N HON G KON G AN D 
GUANGDONG PROVINC E RELATE D T O CONSERVATIO N 

Cross-border marine conservation-related disciplines , such as water quality managemen t 
and cross-border infrastructur e assessment , have only been addressed i n the last decade 
between Hon g Kon g an d Guangdong Provinc e authorities . Today, an d subsequen t t o 1 
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July 1997 , such talk s constitut e a n officia l workin g partnershi p betwee n tw o regiona l 
governments. 

The Hong Kong-Guangdong Environmental Protection Liaison Group 

In 1979 , the Hon g Kon g Environmenta l Protectio n Departmen t initiate d contact s wit h 
the Guangdong authoritie s i n view o f th e rapid economi c developmen t takin g place i n 
both Hon g Kon g an d th e province . Th e objectiv e wa s t o establis h channel s o f 
communication an d t o provid e th e basi s fo r join t actio n i n tacklin g cross-borde r 
environmental problems . This led to the first visi t of a  delegation fro m th e Guangdon g 
Environmental Protectio n Burea u t o Hong Kon g i n January 1983 . 

In Jul y 1990 , th e Hon g Kon g Governmen t an d th e Guangdon g Provincia l 
Government se t up an official workin g body, the Hong Kong-Guangdong Environmenta l 
Protection Liaiso n Grou p (EPLG) . Th e aim s o f thi s grou p ar e t o 'enhanc e th e co -
operation an d co-ordinatio n betwee n Hon g Kon g an d Guangdon g o n environmenta l 
management an d pollutio n contro l effort s i n area s o f mutua l concern' . Prio r t o 1998 , 
the EPLG only met once a year. The EPLG met three times in 1988 , this closer working 
relationship resultin g fro m Hon g Kon g becomin g a  Specia l Administrativ e Regio n o f 
China afte r reunificatio n o n 1  July 1997 . 

A Technical Sub-Grou p (TSG ) of the EPLG wa s formed i n 1990 . It was originall y 
set u p t o conside r commo n standard s an d objective s fo r th e environmenta l protectio n 
of Dee p Bay' s ecosystem , 'i n particula r th e genera l developmen t o f th e are a an d th e 
beneficial use s which coul d b e sustained' . I n recent years , the technical sub-grou p ha s 
taken u p much broade r responsibilities . Apar t from supportin g th e Deep Bay Regiona l 
Control Strategy Study , it also helps to implement the EPLG's annua l work programme. 
Apart from th e technical sub-group , two specia l stud y groups have also been formed t o 
look at specific issues . A study group examining the conservation o f the Chinese Whit e 
dolphin wa s se t up in 199 7 with the objective o f enhancing co-operatio n relate d t o the 
protection an d conservation o f the species. A second study group focusses o n air quality 
in the Pear l Rive r Delt a an d wa s formed i n February 1998 . 

The Liaiso n Grou p an d it s technica l sub-group s hav e discusse d a  wid e rang e o f 
environmental issues . Thos e relate d t o marin e conservatio n ar e a s follows . Dee p Ba y 
was afforde d th e highes t priorit y i n term s o f requirin g protectiv e conservatio n actio n 
by both Guangdong and Hong Kong. In 1992 , an Environmental Management and Action 
Plan wa s formulated t o protect the marine water quality o f Deep Bay. Under the action 
plan, th e Liaison Grou p complete d (i n 1995 ) a  joint monitorin g stud y o f ai r and wate r 
quality. Th e Dee p Ba y Regiona l Contro l Strateg y Stud y assesse d th e bay' s dispersiv e 
and self-assimilativ e capacit y an d establishe d a  wate r qualit y mode l whic h wa s als o 
completed i n 1998 . The Dee p Ba y Actio n Pla n wa s reviewe d i n 199 8 an d auditin g i s 
carried ou t every si x months t o ensure i s implemented . 

A joint study on the environmental protectio n o f Mirs Bay (Stage I) was completed 
in 1997 . Th e stud y identifie d variou s majo r environmenta l issue s whic h affec t th e 
ecological importanc e o f Mirs Bay. The impacts include Yantian Por t i n northern Mir s 
Bay, future increase s i n population, recreationa l an d industria l development s alon g th e 
bay's coastlin e an d economic an d environmenta l concern s associate d wit h fish cultur e 
zones. Th e stud y se t ou t a  joint environmenta l managemen t strateg y an d actio n pla n 
for Mir s Ba y includin g environmenta l assessmen t an d auditing , sewag e treatmen t an d 
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pollution an d developmen t control . Regula r audits , carrie d ou t ever y si x months , ar e 
ongoing t o monito r th e effectivenes s o f th e Actio n Plan . Discussio n starte d o n th e 
development o f a Mirs Bay Water Quality Regional Control Strategy in November 1998 . 

With th e assistanc e o f th e Stat e Oceani c Administratio n (SOA ) i n 1998 , Hon g 
Kong's Environmenta l Protectio n Departmen t (EPD ) completed field survey s collectin g 
information o n water quality and pollution loads throughout the Pearl River Estuary and 
China's territoria l water s west , sout h an d eas t o f Hon g Kong . I n 1998 , the EP D als o 
joined th e SOA, South China Sea Branch, to conduct China' s Second  Marine Pollutio n 
Baseline Survey and the National Marine Environmental Monitoring Network. Although 
co-operation i n term s o f researc h int o wate r qualit y i n the Pear l Rive r Delt a ha s bee n 
carried out , ther e ar e not , a s yet , managemen t plan s fo r th e estuary . 

At th e meetin g o f EPL G held  i n Decembe r 1996 , members agree d t o establis h a 
study group for th e conservation o f the Chinese White dolphin unde r its technical sub -
group. The objective s o f th e stud y grou p were : 
• Exchangin g an d reviewin g existin g informatio n o n th e Chines e Whit e dolphi n i n 

Hong Kon g an d the Pear l Rive r Estuary . 
• Considerin g an d identifyin g furthe r studie s o n the dolphin . 
• Considerin g an d developing a  conservation pla n for the dolphin i n Hong Kong and 

the Pear l Rive r Estuary . 

Meetings o f th e stud y grou p ar e hel d onc e a  year , eithe r i n Hon g Kon g o r 
Guangdong. A t th e meeting , paper s o n variou s aspect s o f th e Chines e Whit e dolphi n 
are presented b y both parties. There has been co-operation t o produce a  Chinese Whit e 
dolphin poste r an d sav e a  trapped dolphi n i n Huadu . Bot h side s also agree d t o furthe r 
support a  Chinese Whit e dolphi n stud y o f th e Pear l Rive r Estuar y an d t o inform eac h 
other o f al l oi l spil l incidents . Exchangin g tissu e sample s collecte d fro m strande d 
dolphins wa s also considered . 

At th e 10 th meeting o f EPL G held  i n Novembe r 1998 , members agree d t o se t u p 
the Hong Kong-Guangdong Fisherie s Resources Environmental Protectio n Grou p to co-
operate i n fisheries resource s management , aquacultur e an d red tid e monitoring . 

In additio n t o co-operatio n relate d t o Chines e Whit e dolphi n conservatio n unde r 
the EPLG, the Agriculture, Fisheries and Conservation Departmen t (AFCD) of the Hong 
Kong Governmen t als o ha s som e cross-boundar y co-operatio n i n relatio n t o marin e 
conservation wit h th e Chines e authorities . Th e co-operatio n betwee n AFC D an d th e 
Huidong Ganko u Nationa l Natur e Reserv e authoritie s i s th e bes t exampl e o f this . 
Beginning in 1997 , Green turtle nesting data for Sham Wan, Lamma Island, Hong Kong 
and Gankou, Guangdong, have been exchanged by the two authorities. Other informatio n 
on suc h topic s a s turtle by-catch an d strandin g records , have also been exchanged . 

DISCUSSION 

Hong Kong' s Marin e Park s Ordinanc e aim s at : 
• Protecting , restorin g an d enhancin g th e marine lif e i n and th e environment o f an y 

marine par k o r reserve . 
• Managin g the resources of marine parks to meet the needs and aspirations of present 

and futur e generations . 
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• Facilitatin g recreationa l activitie s i n marine parks . 
• Providin g opportunities for educational and scientific studie s upon local marine lif e 

in the environmen t o f marin e park s an d reserves . 

Management o f th e marine park s an d reserves i s the responsibility o f th e Countr y 
and Marin e Park s Authorit y (Directo r o f th e Agriculture , Fisherie s an d Conservatio n 
Department o f the Hong Kong Government) , with advice from th e Country an d Marine 
Parks Boar d and , i n turn, it s Marine Park s an d Reserve s Committee . 

It wa s no t unti l 1993 , however , tha t ther e wa s officia l suppor t fo r legislatio n t o 
conserve th e marin e environmen t i n Hong Kon g and , thus , protect importan t element s 
of it s coasta l heritage . Hon g Kon g is , however , broadl y speaking , i n ste p wit h Chin a 
and it s marin e conservatio n polic y an d th e Marin e Park s Ordinanc e allow s fo r th e 
designation o f loca l site s a s marin e parks , reserve s an d restricte d areas , a s describe d 
above. The designation o f the Mai Po Marshes a s a RAMSAR sit e in 199 5 reflects th e 
internationally recognise d importanc e o f th e area ; othe r marin e park s an d th e reserv e 
at Cap e d'Aguila r hav e als o bee n propose d throug h scientifi c consensus . Th e marin e 
park a t Lun g Kw u Cha u an d Sh a Cha u fo r Sousa  chinensis  was , however , largel y 
designated a s a knee-jerk respons e to pressures from conservationist s an d simpl e desk -
top researc h (Wiirsi g 1995 ) an d wil l probabl y no t wor k a s th e dolphi n populatio n i s 
already considere d t o b e non-viabl e an d threat s t o th e habita t ca n onl y increas e 
(Hoffmann 1995 ; Porter et  al.  1997) , as wil l be discussed . 

Inspection o f the maps of Hong Kong presented here , however, illustrate one other 
point: al l the sites , both designated an d proposed a s marine protected areas , are located 
at the periphery o f it s territoria l water s an d coasts . 

From a  biological poin t o f view , there i s a  substantia l volum e o f literatur e o n th e 
impact o f pollution , i n it s broades t sense , upo n Hon g Kong' s marin e life , especiall y 
with regar d t o coasta l communitie s an d thi s subjec t ha s bee n reviewe d b y W u (1988 ) 
and Morto n (1980 , 1987 , 1989 , 1992c , 1996b) . Such pollutio n ha s resulte d fro m poo r 
planning with regard to the proper disposal of domestic sewage , agricultural waste s and 
industrial effluent s a s Hon g Kon g ha s grow n an d wit h th e creatio n b y reclamatio n o f 
land fo r it s physical development . Th e areas o f China aroun d Hon g Kong , specificall y 
within Guangdong Province , are also undergoing fas t economic development an d much 
less has been written, at least in the non-governmental literature available, on the impacts 
of this upon the marine communities of waters external to those of Hong Kong and upon 
those of the territory itself. The hydrographic impact of the Pearl River upon the western 
waters of Hong Kong is reasonably wel l understood (Ko t and Hu 1996) . On the floodin g 
tide, the polluted northwestern water s of Hong Kong are pushed up into the Pearl River 
estuary (an d into Deep Bay) (Fig. 7A) whereas on the ebbing tide, the less saline waters 
of the Pearl exert their influence i n the reverse direction (Fig . 7B). Less well understood , 
however, is the impact upon Hong Kong waters of the pollution loa d carried in the Pearl 
River, although Broom and Ng (1996) discuss this briefly. Blackmor e and Chan (1998 ) 
show how levels of heavy meta l bioavailabilities hav e declined i n Hong Kon g over the 
last ten years, except in the west, e.g., Cd in barnacles =  6.49 JLigg" 1. This is thought t o 
reflect the move of polluting industries from Hong Kong to China, where land and labour 
are cheaper an d anti-pollution control s laxer , ove r this period, an d the return o f metal s 
from th e discharges relocate d industrie s i n the Pearl Rive r outflow . 
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Fig. 7 . Th e distribution o f the simulated residua l current vecto r field i n the Pear l Rive r 
on A, flooding an d B , ebbing tides (Afte r Ko t and H u 1996) . 

Two o f Hon g Kong' s marin e conservatio n area s are , however , i n northwester n 
waters unde r th e influenc e o f th e Pear l River , notabl y th e Sh a Chau/Lun g Kw u Cha u 
Marine Park for the Indo-Pacific Hump-backe d dolphin and the Mai Po Marshes Nature 
Reserve i n Deep Bay , which i s essentially a  tributary o f the Pearl . Ko t an d H u (1996 ) 
show how the flow o f the Pearl impacts directly the Sha Chau/Lung Kw u Chau Marin e 
Park an d als o floods int o Deep Bay . This i s especially importan t fo r th e population o f 
Indo-Pacific Hump-backe d dolphi n (Sousa  chinensis)  tha t i s residen t i n thi s are a a s 
changes i n th e outflo w o f th e Pear l Rive r an d th e fron t betwee n estuarin e an d marin e 
waters influence th e animal's distribution in these western waters (Parsons 1998) . Thus, 
although concentration of heavy metals in western waters, e.g., except for Cd in barnacles 
(Blackmore and Chan 1998 ) and Pb and Hg in fish (Parson s 1998) , DDT concentrations 
in the tissues of the resident Indo-Pacific Hump-backe d dolphins are amongst the highest 
in the world , i.e. , ~  10 0 jigg"1 SDD T we t weigh t (Parson s et  al.  1998) . 

Li and Shin g (1987 ) have investigated residua l curren t flows i n Deep Bay i n more 
detail an d show n ho w th e patter n o f circulatio n differ s ove r th e tida l regim e bu t 
essentially i s i n a  clockwise directio n o n a  rising tid e (Fig . 8) . This mean s tha t wate r 
enters the bay to the north, flows alon g the northern shor e passing majo r development s 
here i n China , suc h a s th e por t o f Sheko u an d th e spraw l o f th e Shenzhe n Specia l 
Economic Zon e an d flow s ou t t o th e south , pas t Ma i Po , havin g picke d u p an d 
transported pollutant s o n its route and been adde d t o be the grossly pollute d Shenzhe n 
River separating Hong Kong from Chin a and then flows pas t the equally polluted Yue n 
Long Creek . Ma i P o is , thus, impacte d b y bot h loca l an d China-generate d source s o f 
pollution. 

The loss of coasta l habitats due to the construction o f the new airpor t a t Chek Lap 
Kok (completed in 1998) , increasing marine traffic, toxi c wastes in nearby contaminate d 
mud pits, dredging o f marine fill and the discharge of inadequately treated sewage fro m 
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Fig. 8 . Th e distribution of the simulated residua l current vector field in Deep Bay, Hong 
Kong on a rising tide (Afte r L i and Shing 1987) . 

three majo r outfalls , hav e collectivel y acte d t o degrad e th e water s of f Nort h Lantau . 
The degradatio n o f th e environmen t an d over-fishin g ar e though t t o have reduce d th e 
amount of food available to the resident Indo-Pacific Hump-backe d dolphins and exposed 
them t o physical harm , fo r example , boat propellors an d disease . 

Prior to the 1990s , there were few record s o f stranded dolphins . In 1994 , however, 
there were nine dolphin corpses reported from shore s around the Sha Chau / Lung Kwu 
Chau Marine Park designated to protect them; there were seven births into the population 
and two calves died. In 1995 , ten animals were stranded, four calves were born, one of 
which died. All nine calves born in 199 6 died and a total of 1 5 strandings were recorded. 
In 1997 , ten individual s wer e strande d o f whic h fiv e wer e calves . In 1998 , there wer e 
six strandings , includin g on e pregnant female , an d one was a calf. In 1999 , there wer e 
eleven stranding s o f which seven were calves (L.J . Porter personal communication) . In 
2000, there were six strandings (Fig. 9). This figure also illustrates the dramatic increas e 
that has occurred i n the reportings o f strande d Sousa  chinensis  ove r the 25 years sinc e 
1974. Although this may, in part, be due to greater public awareness of the need to report 
such events , th e elevate d level s o f th e 1990 s sugges t a  profounder proble m wit h th e 
dolphins. 

Parsons and Chan (1998) believe that organochlorine (DDT ) residues may, at least 
in part , be responsible fo r th e deaths , levels being especially hig h in milk (3740-750 0 
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9. Report s of Sousa  chinensis strandings from Hong Kong's territorial waters (Afte r 
Porter et  al. 199 7 and the Agriculture, Fisherie s an d Conservation Departmen t 
of the Hon g Kon g SA R Government) . 

jLLgg1 ZDDT). The fac t tha t stranding s ar e stil l occurrin g an d mos t calve s born i n an y 
one yea r ar e a  signfiican t elemen t o f thes e annua l figure s i s disturbing . A  feasibilit y 
study o f th e marine park , moreover , conclude d tha t i t would no t be viable i n the long -
term and that with the current rate of local extirpation (estimate d a t ~ 20% per annum), 
such a  designatio n wa s pointles s (Hoffman n 1995) , unles s th e are a schedule d fo r 
protection wa s increase d an d stricte r regulation s introduced . Porte r et  al.  (1997 ) an d 
Morton (1998 ) argu e tha t th e park shoul d b e extended greatl y an d bot h provid e map s 
to illustrate how (Fig . 10 ) and, in particular, incorporat e int o the broader proposa l for a 
marine park, the ecologically sensitiv e coastal areas of southwestern Lantau and the Soko 
Islands. 

Hong Kong' s tw o othe r marin e park s a t Ya n Cha u Tong/La i Ch i W o an d Ho i H a 
Wan i n th e northeas t ar e locate d o n th e wester n ban k o f Mir s Ba y which , form s th e 
border betwee n Chin a an d Hon g Kong . Ho i H a Wa n i s influence d b y pollute d wate r 
emanating from Tolo Harbour (Morton 1987 ) where it has destroyed many of the resident 
corals (Scot t an d Cop e 1990) . Zou et  al.  (1992) , Collinso n (1997 ) an d McCorr y an d 
Blackmore (2000 ) al l demonstrat e tha t th e coral s ar e stil l declinin g i n Ho i H a despit e 
designation o f th e marine park . We n an d Huan g (1995 ) have , moreover , mad e a  study 
of th e residua l curren t flow s withi n Mir s Ba y an d show n ho w th e circulatio n i s i n a n 
anti-clockwise direction , moving up the eastern coast of Mirs Bay, in China's territoria l 
waters, acros s th e top and then dow n th e wester n sid e o f the bay, that is , Hong Kong , 
past the two parks o f Yan Chau Tong/Li Ch i Wo and Hoi H a Wan an d down th e more 
typically-considered cleane r coastlin e o f Hon g Kong' s easter n water s (Fig . 11) . Th e 
Chinese Governmen t ha s buil t a  containe r por t o n th e norther n shor e o f Mir s Ba y a t 
Yan Tian . Alon g th e easter n shore s o f Mir s Bay , larg e factories , includin g on e fo r 
automobiles, an d a n oi l refinery ar e proposed, th e latter adjacen t t o the remotest Hon g 
Kong islan d an d propose d marin e par k o f Pin g Cha u wit h it s remarkable sedimentar y 
geology, coasta l geomorpholog y an d marin e lif e (Morto n an d Morton  1983) . The lan d 
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Fig. 10 . Propose d scheme o f marine park and reserve areas for Sousa  chinensis withi n 
Hong Kong' s territoria l water s an d the Pear l Rive r Estuary . 1 , Existing marin e 
park, Hon g Kon g SA R Government . 2 , Propose d marin e protecte d area , 
Guangdong Authorities. 3, Proposed marine reserve in the Hong Kong SAR and, 
outlined, a broader protected area encompassing bot h this and the Guangdon g 
Authority's proposed protected area. 4, Proposed marine reserve in Guangdong 
waters, based on regula r sightings o f dolphins i n this area by fisherman and it s 
proximity t o Hon g Kong' s existin g marin e park . (Afte r Porte r et  al.  1997) . 

area o f Pin g Cha u an d som e othe r island s i n Mir s Ba y ar e alread y designate d a s a n 
extension o f th e Plove r Cov e Countr y Par k bu t thei r coasta l water s als o posses s hig h 
value a s a  marine park , eve n a  reserve. Effluents fro m mainlan d development s aroun d 
Ping Cha u will , accordin g t o the stud y o f Wen an d Huan g (1995) , be transported i n a 
northerly an d westerl y directio n int o Hong Kong' s water s an d add to the impact upon , 
notably, Ho i Ha Wan. 

In reality , wate r qualit y insid e Mir s Ba y and , thus , Ho i H a Wa n Marin e Par k i s 
already poor. Reduced oxygen tensions and seabed eutrophication, due to water column 
stratification, hav e bee n show n t o occu r eac h summe r i n Tol o Harbour , Hon g Kon g 
leading t o re d tide s an d mas s mortalitie s o f th e bentho s (W u 1982 ) followe d b y 
recolonisation i n the winter as the water column is re-mixed. Such events may be partly 
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natural becaus e o f Hon g Kong' s comple x hydrography , mediate d b y high precipitatio n 
in summer . I n 1994 , an extreme hypoxi a even t occurre d i n th e northeaster n water s o f 
Hong Kong , killing much of the subtidal benthos over an area of 10 0 km2 and, notably , 
in Ho i H a Wa n (Collinso n 1997) . This wa s attribute d b y Wilso n an d Won g (1995 ) t o 
an extremel y unusua l even t linke d t o hig h wate r discharg e fro m th e Pear l River , 
following th e heaviest rainfal l fo r 10 0 years. The discharge resulted i n a  compensatory 
flow o f cool , highl y saline , botto m wate r whic h penetrate d Mir s Ba y causin g 
stratification an d subsequent deoxygenation o f the waters up to -2 m  CD. an d the death 
of man y animals . When summe r rain s flus h accumulate d organi c waste s fro m stream s 
and nullah s (drainag e channels ) suc h event s ar e probably exacerbate d b y accumulate d 
pollutants (W u 1982 ; 1988 ) and Morton (1996 ) suggested tha t hypoxia and even anoxi a 
events have been reported from Tol o Harbour for decades and that although the extreme 
1994 event ma y have been, in part , natural , the former richnes s of , fo r example , Hon g 
Kong's coral s coul d no t hav e bee n sustaine d i f i t occurre d regularl y and , thus , tha t 
pollution i s a  significant  facto r contributin g t o and exacerbatin g it s effects . 

The study by Wen and Huang (1995) of water circulation in Mirs Bay assessed suc h 
pollution impact s an d suggeste d remedia l measures . The y note d tha t a  stron g curren t 
sweeps from wes t to east across the entrance to Mirs Bay and argued that effluents shoul d 
not b e discharge d int o the bay bu t pipe d ou t o f i t int o thi s curren t an d thus  dispersed . 
Unfortunately, thi s woul d tak e the m t o th e Huidon g Ganko u Natur e Reserv e fo r th e 
Green turtle , Chelone mydas.  I n relation to the turtle, moreover, the recently designate d 
restricted beac h are a o f Sha m Wa n o n Lamm a Islan d ma y stil l ye t b e unde r threa t 
because i t i s from her e that the long sewag e outfal l pip e whic h i s planned fo r Stag e I I 
of Hon g Kong' s Strategi c Sewag e Disposa l Schem e (SSDS ) i s schedule d t o ente r th e 
southern water s t o it s discharge point . 

In a  stud y o f tida l flow s aroun d Hon g Kon g Island , I p (1996 ) note s tha t residua l 
currents swee p acros s th e entranc e t o Mir s Ba y i n a  westward directio n (Fig . 12) , in 
contrast to the earlier defined eastwar d flow (Fig . 11 ) (Wen and Huang 1996) . Such an 
apparent contradiction waits  to be resolved but probably relates to the timing of the two 
sets o f observations . A s th e ocea n current s influencin g th e souther n coas t o f Chin a 
change seasonally , tha t is , eastward s i n summer , westward s i n winter , s o wil l th e 
prevailing flow . I t i s thus  likel y tha t i n summer  th e Huidon g Ganko u Natur e Reserv e 
would be affected wherea s in winter suc h discharges woul d influenc e mos t profoundl y 
the Cap e d'Aguila r Marin e Reserv e o n th e southeaster n ti p o f Hon g Kon g Islan d an d 
the virtuall y untouched , outermost , islan d group s o f th e Ninepin s i n th e eas t an d o f 
Beaufort, P o Toi , Su n Kon g an d Wagla n i n the southeast . 

This latte r loca l poo r understandin g o f ho w changin g curren t flow s ca n variabl y 
influence marin e protecte d area s highlight s th e essenc e o f th e problem : authoritie s i n 
China and Hong Kong are proposing developments and undertaking research which may 
be used  t o ameliorat e pollutio n impact s largel y i n ignorance , a t leas t a t th e scientifi c 
level, o f no t onl y wha t th e othe r i s attemptin g t o achiev e bu t withou t a  clear vie w o f 
how bot h ar e affectin g eac h othe r anyway . Hon g Kong' s Territoria l Developmen t 
Strategy Review (Planning Department 1995 ) had six objectives, the third of which was 
'To conserve and enhance significan t landscap e and ecological attributes an d importan t 
heritage features. ' Th e review identifie s ke y issue s fo r Hon g Kong' s futur e i n relatio n 
to thos e o f China , notabl y adjacen t Guangdon g Province . Majo r infrastructua l 
developments in both places are described in broad terms; airports, ports, railways, roads, 
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water an d electricit y supplies , ne w citie s an d ho w th e developmen t o f th e tw o place s 
can b e integrated . Conversely , however , environmenta l an d conservatio n issue s ar e onl y 
discussed i n term s o f Hon g Kon g —  a  clea r indicatio n o f wher e regiona l prioritie s lie . 

Pollution, non-regulate d fishing , development , reclamation , dumpin g an d dredgin g 
have ha d powerfu l advers e impact s upo n th e wate r qualit y an d coasta l marin e lif e o f 
Hong Kon g an d wha t i s no w surviving , i s s o a t th e edge . Tha t Ma i P o i s threatene d b y 
pollution an d encroachin g urba n development s (Irvin g an d Morto n 1988) , that th e marin e 
park fo r th e dolphi n Sousa  chinensis  i s considere d non-viabl e (Hoffman n 1995) , tha t 
all th e colonie s o f th e cora l Porites  lobata  die d withi n th e Cap e d'Aguila r Marin e 
Reserve jus t prio r t o it s designatio n (Clar k 1995 ) an d tha t th e coral s o f Ho i H a Wa n 
are stil l i n declin e (Zo u et  al.  1992 ; Collinso n 1997 ; McCorr y an d Cummin g 1999) , 
suggest tha t suc h conservatio n measure s ma y b e alread y to o late . Cumming an d McCorr y 
(1998) mos t recentl y reporte d upo n outbreak s o f th e gastropo d Drupella  rugosa  feedin g 
on Hon g Kong' s corals , althoug h Morto n an d Blackmor e (2000 ) argu e tha t thes e ar e 
natural. 

Almost 50 % o f Hon g Kong' s tota l lan d are a receive s som e for m o f protectio n an d 
this, i n a  regiona l context , i s mor e tha n adequate . Th e coasta l zon e an d shallo w 
continental shel f waters , however , wit h a  level o f 1 % protection, ar e les s tha n adequatel y 
protected and , fo r example , unlik e th e countr y parks , marin e park s ar e poorl y manage d 
and stil l fishe d commercially . I n contrast , tre e planting , fir e protectio n an d litte r 
collection ar e feature s o f countr y par k managemen t bu t thei r equivalent s ar e no t i n th e 
sea, tha t is , ther e i s littl e o r n o marin e habita t restoratio n o r remediation . 

Hong Kon g i s surrounde d b y th e Shenzhe n Specia l Economi c Zon e withi n th e 
southern Chines e Provinc e o f Guangdon g an d whic h is , itself, undergoin g massiv e an d 
rapid development , s o tha t th e pressure s upo n Hon g Kong' s conservatio n area s ar e bot h 
from withi n an d without . I t is , therefore , crucia l tha t Hon g Kong' s conservatio n polic y 
outlined b y th e Plannin g Departmen t (1995 ) b e linke d t o tha t o f Chin a an d tha t cross -
border co-operatio n b e increase d significantly , especiall y i n th e fiel d o f coasta l zon e 
management fo r marin e conservation , t o attempt t o protect th e marin e park s an d reserve s 
of souther n Chin a an d tr y t o ensur e surviva l o f representativ e habitats , specie s an d 
genetic diversity . 

It i s finally importan t tha t th e presen t imperativ e o f treating countr y park s separatel y 
(and differently ) fro m marin e parks , eve n wher e the y ar e congruent , need s t o b e re -
appraised s o tha t integratio n o f lan d an d se a a s a  continuu m i s a t las t recognise d and , 
with greate r cross-borde r consultatio n an d co-operation , wha t i s lef t coastall y i n Hon g 
Kong ma y survive . 

REFERENCES 

Anonymous N o date . Action  Plan  for Marine  Biodiversity  Protection  in  China.  Beijing : Stat e 
Oceanic Administration . 

Anonymous 1993 . Marine Nature  Reserves  in  China.  Beijing: Stat e Oceani c Administration . 
Anonymous 1998 . China's Biodiversity:  A  Country  Study. Beijing: Chin a Environmental Scienc e 

Press. 
Bamber, R.N . an d Bird , G.J . 1997 . Peracarid crustacean s fro m Cap e d'Aguila r an d Hon g Kong , 

III. Tanaidacea : Tanaidomorpha . I n The  Marine Flora  and  Fauna  of  Hong Kong  Southern 
China 7V(ed. B. Morton), 103-42 . Proceedings of the Eighth International Marine Biologica l 



30 B. MORTON 

Workshop: Th e Marin e Flor a an d Faun a o f Hon g Kon g an d Souther n China , Hon g Kon g 
1995. Hon g Kong : Hon g Kon g Universit y Press . 

Blackmore, G . an d Cha n H.M . 1998 . Heav y meta l concentration s i n barnacle s {Tetra  clita 
squamosa) i n Hong Kong. In The  Marine Biology  of  the South China Sea HI (ed. B. Morton), 
397-410. Proceeding s o f th e Thir d Internationa l Conferenc e o n th e Marin e Biolog y o f th e 
South Chin a Sea , Hon g Kon g 1996 . Hong Kong : Hon g Kon g Universit y Press . 

Broom, M.J . an d Ng , A.K.M. 1996 . Water qualit y i n Hon g Kon g an d th e influenc e o f th e Pear l 
River. I n Coastal  Infrastructure  Development  in  Hong  Kong:  A  Review,  193-213 . Hon g 
Kong: Civi l Engineerin g Department , Hon g Kon g Government . 

Chinese Academ y o f Forestr y 1998 . Protectio n o f Wil d Faun a an d Flora . Interne t source : 
www.forestry, ac. en. 

Chiu, H.M.C . an d Morton , B . 1999a . Th e biology , distribution , an d statu s o f Horsesho e crabs , 
Tachypleus tridentatus  an d Carcinoscorpius rotundicauda  (Arthropoda: Chelicerata) in Hong 
Kong: recommendations fo r conservation an d management. Hong Kong: The Swire Institut e 
of Marin e Science . 

Chiu, H.M.C. and Morton, B. 1999b . The distribution o f horseshoe crabs (Tachypleus tridentatus 
and Carcinoscorpius  rotundicauda)  i n Hong Kong . Asian Marine  Biology  16 : 185-94 . 

Clark, T. 1995 . Hong Kong marine reserve comes too late to save corals. Marine Pollution Bulletin 
30: 770-1 . 

Clark, T . 1997 . The distributio n o f ahermatypi c coral s a t Cap e d'Aguilar , Hon g Kong . I n The 
Marine Flora  and  Fauna  of  Hong  Kong  Southern  China  IV  (ed . B . Morton) , 219-33 . 
Proceedings of the Eighth Internationa l Marin e Biological Workshop : The Marine Flora and 
Fauna o f Hon g Kon g an d Souther n China , Hon g Kon g 1995 . Hon g Kong : Hon g Kon g 
University Press . 

Clark, T. 1998 . The distribution o f hermatypic scleractinian coral s at Cape d'Aguilar, hon g Kong . 
In The  Marine Biology  of  the  South China  Sea III  (ed . B. Morton), 151-64 . Proceedings o f 
the Thir d Internationa l Conferenc e o n th e Marin e Biolog y o f th e Sout h Chin a Sea , Hon g 
Kong 1996 . Hong Kong : Hong Kon g Universit y Press . 

Collinson, P.R.J . 1997 . The ecology of  a peripheral, subtropical  coral  community in  Hong Kong. 
Ph.D. thesis , The University o f Hon g Kong . 

Connell, D.W. , Wu , R.S.S. , Richardson , B.J. , Leung , K , Lam , P.K.S . an d Connell , P.A . 1998 . 
Fate and risk of persistent organic contaminants and related compounds in Victoria Harbour , 
Hong Kong . Chemosphere  36 : 2019-30 . 

Cope, M. and Morto n B . 1988 . The scleractinia n cora l communit y a t Hoi H a Wan, Hon g Kong . 
Asian Marine  Biology  5 : 41-52 . 

Cumming, R.L. and McCorry, D. 1998 . Corallivorous gastropod s i n Hong Kong. Coral  Reefs 17 : 
178. 

Erseus, C. an d Diaz , R.J . 1997 . The Oligochaet a o f th e Cape d'Aguila r Marin e Reserve . I n The 
Marine Flora  and  Fauna  of  Hong Kong  and  Southern  China  IV  (ed . B . Morton), 189-204 . 
Proceedings of the Eighth Internationa l Marin e Biological Workshop : The Marine Flora and 
Fauna o f Hon g Kon g an d Souther n China , Hon g Kon g 1995 . Hon g Kong : Hon g Kon g 
University Press . 

Fong, T.C.W . 1999 . Conservatio n an d managemen t o f Hon g Kon g seagrasses . Asian  Marine 
Biology 16 : 109-21 . 

Gibson, R. 1997 . An annotated checklist of the Nemertea recorded from th e Cape d'Aguilar Marin e 
Reserve, Hon g Kong . In The  Marine Flora  and  Fauna  of  Hong Kong  and  Southern  China 
IV (ed . B . Morton) , 31-6 . Proceeding s o f th e Eight h Internationa l Marin e Biologica l 
Workshop: Th e Marin e Flor a an d Faun a o f Hon g Kon g an d Souther n China , Hon g Kon g 
1995. Hong Kong : Hong Kon g Universit y Press . 

Hoffmann, C.C . 1995 . Feasibility study  into  the proposed sanctuary  at  Lung Kwu  Chau  and Sha 
Chau, Hong  Kong,  for the  Indo-Pacific  Humpback  dolphin,  Sousa  chinensis.  Hon g Kong : 
The Swir e Institut e o f Marin e Science , The University o f Hong Kong . 

Huang, Z.G. 1994 . General characteristic s o f the species  i n China Seas . Chinese  Biodiversity  2: 
63-7 (I n Chinese) . 

Huang, Z.G., Tang, S.M. an d Pan, H.H. 1995 . Conservation o f natural marin e biotic resources i n 
China. I n The  Marine Biology  of  the  South  China  Sea  (ed . B . Morton, X u Gongzhao , Zo u 

http://www.forestry


COASTAL ZON E MANAGEMENT FO R MARIN E CONSERVATIO N 3 1 

Renlin. Pa n Jinpe i an d Ca i Guoxiong) , 30-2 . Proceeding s o f th e Thir d Internationa l 
Conference o n th e Marin e Biolog y o f th e Sout h Chin a Sea . Beijing : Worl d Publishin g 
Corporation. 

Ip, K.L . 1996 . Victori a Harbour , Wester n Harbou r an d Nort h Lanta u waters . I n Coastal 
Infrastructure Development  in  Hong Kong: A Review. 33-65 . Hong Kong: Civil Engineerin g 
Department, Hon g Kon g Government . 

Irving, R.T.A. an d Morto n B . 1988 . A Geography  of  Mai Po.  Hong Kong : World Wid e Fund fo r 
Nature Hon g Kong . 

Jones, D.S . an d Morton , B . 1994 . Th e fiddle r crab s (Ocypodidae : Ilea)  o f Hon g Kong . Asian 
Marine Biology  11 : 9-40. 

Kot, S.C. and Hu, S.L. 1996 . Water flows and sediment transport in Pearl River Estuary and waves 
in South China Sea near Hong Kong. In Coastal  Infrastructure Development  in  Hong Kong: 
A Review, 13-32 . Hong Kong : Civi l Engineerin g Department , Hon g Kon g Government . 

Lee, S.Y . 1993 . Invertebrate specie s ne w t o scienc e recorde d fro m th e Ma i P o marshes , Hon g 
Kong. In The  Marine Biology of  the South China Sea (ed. B. Morton), 199-209 . Proceedings 
of th e Firs t Internationa l Conferenc e o n th e Marin e Biolog y o f Hon g Kon g an d th e Sout h 
China Sea , Hon g Kon g 1990 . Hong Kong : Hon g Kon g Universit y Press . 

Li, Y.S. and Shing, N.C. 1987 . Mathematical modellin g of tidal current i n Deep Bay. Hong Kong 
Engineer (August) : 27-3 4 

Liu, J.H . an d Morton , B . 1994 . The temperatur e tolerance s o f Tetraclita  squamosa  (Crustacea : 
Cirripedia) an d Septifer virgatus  (Bivalvia : Mytilidae) on a subtropical rock y shor e in Hong 
Kong. Journal of  Zoology, London  234 : 325-39 . 

Liu, J.H., Hills , P. and Barron, W. 1998 . Cross-border wate r pollution an d sustainability i n Hong 
Kong: the nee d fo r a n integrated approac h wit h China . I n The  Marine Biology  of  the  South 
China Sea  III  (ed . B . Morton), 563-78 . Proceeding s o f th e Thir d Internationa l Conferenc e 
on the Marine Biolog y o f the Sout h Chin a Sea , Hong Kon g 1986 . Hong Kong : Hong Kon g 
University Press . 

McCorry, D . an d Blackmore . B . 2000 . Tolo revisited : a  resurve y o f th e coral s an d thei r meta l 
burdens in Tolo Harbour and channel twelve years and one million people later. In The Marine 
Flora and Fauna of Hong Kong and Southern China  V(ed. B. Morton), 453-82. Proceedings 
of the Tenth International Marin e Biological Workshop: The Marine Flora and Fauna of Hong 
Kong an d Souther n China , Hon g Kon g 1998 . Hong Kong : Hong Kon g Universit y Press . 

McCorry, D . an d Cumming , R.L . 1999 . Hon g Kong' s cora l communities : survivin g adversity . 
Coral Reefs  18 : 408. 

Morton, B . 1976 . Th e Hon g Kon g sea-shor e —  a n environmen t i n crisis . Environmental 
Conservation 3 : 243-54 . 

Morton, B . 1979 . The Future of  the Hong Kong Seashore.  Hon g Kong : Oxford Universit y Press . 
Morton, B . 1980 . Th e pollutio n o f Hon g Kong' s territoria l water s an d coast s -  a  review . I n 

Proceedings of  the  Fourth  Co-operative  Study  of  the  Kuroshio  and  the  Adjacent  Regions 
Symposium, Toyko,  Japan.  557-87 . 

Morton, B . 1987 . Marin e pollutio n induce d environmenta l change s i n Hon g Kon g -  th e Tol o 
Harbour case study. In Pollution in the Urban Environment, POLMET '85  (ed. M.H.W. Chan, 
R.W.M. Hoare , P.R. Holmes , R.J.S . Law an d S.B . Reed) , 548-58. London an d Ne w York : 
Elsevier Applie d Scienc e Publishers . 

Morton, B . 1989 . Pollution o f th e coasta l water s o f Hon g Kong . Marine  Pollution  Bulletin  20 : 
310-8. 

Morton, B . 1992a . The  Marine Flora  and  Fauna of  Hong Kong  and Southern China  III.  (ed . B. 
Morton). Proceedings o f the Fourth Internationa l Marin e Biologica l Workshop : The Marin e 
Flora an d Faun a o f Hon g Kon g an d Souther n China , Hon g Kon g 1989 . Hong Kong : Hon g 
Kong Universit y Press . 

Morton, B . 1992b . China's turtles . Marine Pollution  Bulletin  24 : 576-7 . 
Morton, B. 1992c . Pollution and the sub-tropical inshore hydrographic environment of Hong Kong. 

In The  Marine Flora  and  Fauna  of  Hong Kong  and  Southern China  II  (ed . B . Morton), 3 -
30. Proceedings o f the Second Internationa l Marin e Biologica l Workshop : The Marine Flora 
and Faun a o f Hon g Kon g an d Souther n China , Hon g Kon g 1986 . Hong Kong : Hon g Kon g 
University Press , Hong Kong . 



32 B . MORTON 

Morton, B . 1995 . Chapter 14 . Hong Kong . I n Coastal  Management  in  the  Asia-Pacific Region: 
Issues and  Approaches (ed . K. Hotta and I.M. Dutton), 197-208 . Tokyo, Japan: Internationa l 
Marine Scienc e an d Technology Federation . 

Morton, B . 1996a . Protectin g Hon g Kong' s marin e biodiversity : presen t proposals , futur e 
challenges. Environmental  Conservation  23 : 55-65. 

Morton, B . 1996b . Th e subsidiar y impact s o f dredgin g (an d trawling ) o n a  subtida l benthi c 
molluscan communit y i n the souther n water s o f Hon g Kong , Marine Pollution  Bulletin  32 : 
701-10. 

Morton, B. 1998 . Hong Kong' s Marine Parks Ordinance and designation o f the first marin e parks 
and reserve : wher e next ? I n The  Marine Biology  of  the  South  China  Sea  (ed . B . Morton) , 
541-61. Proceeding s o f th e Thir d Internationa l Conferenc e o n th e Marin e Biolog y o f th e 
South Chin a Sea , Hong Kon g 1996 . Hong Kong : Hon g Kon g Universit y Press . 

Morton, B . 1999a . A t last , changin g environmenta l polic y initiative s i n Hon g Kong . Marine 
Pollution Bulletin  38 : 519-520 . 

Morton, B . 1999b . O n turtles , dolphin s and , now , Asia' s Horsesho e crabs . Marine  Pollution 
Bulletin 38 : 845-6 . 

Morton, B . an d Blackmore , G . 2000 . Th e impact s o f a n outbrea k o f corallivorou s gastropods , 
Drupella rugosa  and Cronia margariticola (Muricidae) , on Hong Kong's scleractinian corals . 
Hong Kong : The Swir e Institut e o f Marine Science , The University o f Hon g Kong . 

Morton, B . and Harper , E . 1995 . An Introduction  to  the  Cape  d'Aguilar  Marine  Reserve,  Hong 
Kong. Hon g Kong : Hong Kon g Universit y Press . 

Morton, B . and Harper , E . 1997 . An undescribed macrofauna l assemblag e from shallo w subtida l 
sands a t the Cape d'Aguila r Marin e Reserve , Hon g Kong . I n The  Marine Flora  and  Fauna 
of Hong Kong  and  Southern  China  IV  (ed . B . Morton), 249-61 . Proceeding s o f th e Eight h 
International Marin e Biologica l Workshop : The Marine Flora and Fauna of Hong Kong an d 
Southern China , Hon g Kon g 1995 . Hong Kong : Hon g Kon g Universit y Press . 

Morton, B . and Morton J . 1983 . The Sea Shore Ecology of  Hong Kong.  Hong Kong: Hong Kon g 
University Press . 

Morton, B . and On g Che , R.G . 1992 . Morphology an d sediment  dynamic s o f th e san d beac h a t 
Hoi Ha Wan. In The Marine Flora  and Fauna of Hong Kong and Southern China  HI (ed. B. 
Morton), 787-800. Proceedings of the Fourth International Marin e Biological Workshop: The 
Marine Flora and Fauna of Hong Kon g and Southern China , Hong Kong 1989 . Hong Kong : 
Hong Kon g Universit y Press . 

Morton, B . and Ruxton , J . 1992 . Hoi Ha  Wan.  Hong Kong : World Wid e Fund fo r Nature . 
Morton, B. , Williams , G.A . an d Lee , S.Y . 1996 . Hon g Kong' s benthi c marin e environment : a 

disappearing heritage? In Coastal Infrastructure Development in  Hong Kong: A Review, 233-
67. Hon g Kong : Civi l Engineerin g Department , Hon g Kon g Government . 

Nature Conservation Department , National Environmental Protectio n Agency of China 1992 . List 
of the  Nature  Reserves  in  China,  1-7 8 (I n Chinese) ; 79-21 5 (I n English) . Beijing : Chin a 
Environmental Scienc e Press . 

Parsons, E.C.M. 1998 . The behaviour of Hong Kong's resident cetaceans : the Indo-Pacific hump -
backed dolphi n an d th e Finless porpoise . Aquatic Mammals  2 4 3: 91-110 . 

Parsons, E.C.M . 1999 . Trace elemen t concentration s i n whol e fis h fro m Nort h Lanta u waters , 
Hong Kong . ICES Journal  of  Marine Science  56 : 791-4 . 

Parsons, E.C.M. an d Chan , H.M . 1998 . Organochlorines i n Indo-Pacific Hump-backe d dolphin s 
(Sousa chinensis)  an d Finless porpoise s (Neophocaena  phocaenoides)  fro m Hon g Kong . In 
The Marine Biology  of  the South China  Sea III (ed. B. Morton), 423-37. Proceedings o f the 
Third Internationa l Conferenc e o n the Marine Biolog y o f th e South Chin a Sea , Hong Kon g 
1996. Hong Kong : Hong Kon g Universit y Press . 

Parsons, E.C.M., Chan , H.M. and Kinoshita , R . 1998 . A summary o f Indo-Pacific Hump-backe d 
dolphin mortalit y i n Hon g Kong : implication s fo r th e conservatio n o f th e population . I n 
European Research  on  Cetaceans  -  12  (ed . P.G.H . Evan s an d E.C.M . Parsons) , 18-25 . 
Proceedings o n the Twelth Annua l Conferenc e o f the European Cetacea n Society , Monac o 
1998. 

Planning Department. 1995 . A new development framework fo r Hong Kong. A response to change 
and challenges . Par t 1 . General overview , pp . 110 ; Part 2 . The study proces s an d input s fo r 



COASTAL ZON E MANAGEMEN T FO R MARIN E CONSERVATIO N 3 3 

strategy formulation , pp . 229. Hong Kong : Planning Department , Hon g Kon g Government . 
Porter, L.J. , Parsons , E.C.M. an d Morton , B . 1997 . The statu s and biology o f the Chinese Whit e 

dolphin (Indo-Pacifi c Hump-backe d dolphin) , Sousa  chinensis,  i n Hon g Kong : 
recommendations fo r conservatio n an d management . Hon g Kong : Th e Swir e Institut e o f 
Marine Science , The University o f Hong Kong . 

Scott, P.J.B . 1984 . The  Corals  of  Hong Kong.  Hon g Kong : Hong Kon g Universit y Press . 
Scott, P.J.B . an d Cope , M . 1990 . Tol o revisited : a  surve y o f th e coral s i n Tol o Harbou r an d 

Channel si x year s an d hal f a  million peopl e later . I n The  Marine Flora  and  Fauna  of  Hong 
Kong and  Southern  China  II  (ed . B . Morton) , 1203-20 . Proceeding s o f th e Secon d 
International Marin e Biologica l Workshop : The Marine Flora and Fauna o f Hong Kon g and 
Southern China , Hon g Kon g 1986 . Hong Kong : Hong Kon g Universit y Press . 

Sekiguchi, K , Seshimo , H . an d Sugita , H . 1988 . Post-embryonic developmen t o f th e horsesho e 
crab. Biological Bulletin  174 : 337-45. 

Wen, W.Y . &  Huang , X.P . 1995 . Coordinatin g economi c developmen t an d environmenta l 
protection i n Dapengwan. In The  Marine Biology  of  the South China  Sea II  (ed . B. Morton, 
G.Z. Xu, R.L. Zou, J.P. Pan and C.X. Cai) , 180-6 . Proceedings o f the Second  Internationa l 
Conference o n the Marine Biology o f the South China Sea , Guangzhou, China 1993 . Beijing: 
World Publishin g Corporation . 

Wildlife an d Fores t Plant s Protectio n Department . 1994 . China's  National  Nature  Reserves, 
Beijing: Beijin g Art s an d Photograph y Publishin g House . 

Wilson, K.D.P. and Wong, E.C.K. 1996 . Fisheries, mariculture and marine protected areas in Hong 
Kong. In Coastal  Infrastructure Development  in  Hong Kong: A Review, 215-31 . Hong Kong: 
Civil Engineerin g Office , Hon g Kon g Government . 

Wong, E.C.K . 1998 . Establishmen t o f marin e protecte d area s i n Hon g Kong . I n The  Marine 
Biology of  the  South  China  Sea  III  (ed . B . Morton) , 509-17 . Proceeding s o f th e Thir d 
International Conferenc e o n the Marine Biolog y o f the South Chin a Sea , Hong Kon g 1996 . 
Hong Kong : Hon g Kon g Universit y Press . 

World Conservatio n Monitorin g Centre . 1994 . Global Networ k o f Biospher e Reserves . Interne t 
source: www.wcmc.org.uk/convent/mab/mab_ovr.html. 

Wu, R.S.S . 1982 . Periodic defaunatio n an d recover y i n a  subtropica l epibenthi c community , i n 
relation to organic pollution. Journal of  Experimental Marine  Biology and  Ecology 64 : 253-
69. 

Wu, R.S.S . 1988 . Marine pollutio n i n Hong Kong : a  review. Asian Marine  Biology  5 : 1-23 . 
Wiirsig, B . 1995 . Potential effect  of  a  proposed aviation  fuel receiving  facility at  Sha  Chau  on 

the health  and  survivability  of  the  Indo-Pacific  humpback  (Chinese  white)  dolphin,  Sousa 
chinensis, in  waters  North  of  Lantau  Island,  Hong Kong  territory.  Unpublishe d Repor t t o 
the Provisiona l Airpor t Authority , Hon g Kong . 

Yan, W.H. 1992 . China  Ocean  Year  Book. Beijing : Chin a Ocea n Press . 
Young, L . and Melville , D.S . 1993 . Conservation o f th e Deep Ba y environment . I n The  Marine 

Biology of the South China Sea (ed. B. Morton), 211-31. Proceedings of the First Internationa l 
Conference o n the Marine Biology of Hong Kong and the South China Sea, Hong Kong 1990 . 
Hong Kong : Hon g Kon g Universit y Press . 

Zou, R.L. , Wang , Z.H . an d Cheung , C.P.S . 1992 . A resurvey o f th e coral s a t Ho i H a Wa n afte r 
eight year s an d th e Ta i Len g Tu n borro w area . I n The  Marine Flora  and  Fauna  of  Hong 
Kong and Southern China HI (ed. B. Morton), 837^1-9. Proceedings of the Fourth International 
Marine Biologica l Workshop : Th e Marin e Flor a an d Faun a o f Hon g Kon g an d Souther n 
China, Hon g Kon g 1989 . Hong Kong : Hong Kon g Universit y Press . 

http://www.wcmc.org.uk/convent/mab/mab_ovr.html

	CONTENTS
	PARTICIPANTS
	COASTAL ZONE MANAGEMENT FOR MARINE CONSERVATION IN HONG KONG: THE NEED FOR REGIONAL COOPERATION IN SOUTHERN CHINA



