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% Executive Summary

Coral reefs are onc of the most important and extensive ecosystems within
the Pacific region. When considered in conjunction with mangrove and
scagrass systems, their importance to the well-being of the Pacific people
and their island environments cannot be over-stated. They are a critical
element of the complex and vulnerable tropical small 1sland environment.
The social, cultural and economic prosperity of the Pacific islands region
has been, and will continue to be, directly dependent upon the health of
coral reefs and associated ecosystems.

This regional report briefly outlines the major 1ssues and priorities for
coral reef conservation and management in the Pacific The eastern
Pacific coast and associated islands have been included in the regional
report for the Inter-tropical Amencas: Japan and China's Pacific coasts
and associated islands are included in the East Asia regional report.

The Country Description section briefly describes the countries and
termtories of the region and the main 1ssues affecting coral reefs and
related ecosystems in those countnes. An overview of the regional
situation 1s then provided, identifying the major regional issues and the
regional prionties for the next five to ten years  Annexes | to 6
summarise additional nformation for the region concerrung the
conservation and management of coral reefs and associated areas

The nature of the Pacific region, especially considering the number of
small islands, means it is not possible to single out coral reef ecosystems,
even including mangrove and seagrass systems, for separate conservation
and management aftention The sectoral approach to environmental
management within this region has been the predominant approach used in
the past and has proven largely to be unsuccessful. Therefore, in this
report, although the emphasis 1s on coral reefs and related ecosystems,
reference is often made to the more broader environmental issues which
must be taken into consideration and the essential integrated approach to
their management and sustainable development.

lssues

The major tssues for each country and terntory are noted. The following
have been identified as key issues affecting Pacific coral reefs and related
ecosystems. Their importance varies throughout the region, but they exist
in virtually all countries and territories to varying degrees They are (in no
particular order):

« Pollution from sewage, fertilisers, biocides, toxic wastes, o1l spills,
solid wastes. freshwater runoff and other land-based sources of
pollution.
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+  Siltation due to soil erosion from nappropriately conducted land use
practices (eg agnculture. forestry, muning, sitc clearance, road
building).

+  Over-exploitation of coral reef and mangrove resources (e g
commercially valuable species such as beche~de-mer, giant clams,
trochus. certain fish and shellfish. hive coral harvesting for aquariums
and tourst trade; mining coral heads for construction; subsistence
fishing pressure)

«  Destructive fishing and collecting methods (¢ g. poisons. explosives)

» Land reclamation {including mangrove and reef-flat destruction),
inappropriate coastal protection works. and unsound mariculture
practices

v Coastal and manne development projects (often mtemationally
funded and driven) progressing without EIAs. or with inadequate or
inaccurate ETAs

+  Channel blasting and dredging activities (e.g. lagoon sand mining)
+  Mining of beach and reef matenials (¢ g beach sand)

+  Coastal crosion and accretion

« Tounsm activities and related developments

. Mhtary testing, (raming and dumping (c.g nuclear testing. munitions
disposal)

«  Catastroplic cvents (e g tropical cyclones. volcamic eruptions.
carthquakes. tsunams. coral bleaching. crown-of-thoms  starfish
infestations. severe El Nido-Southern Oscillanion (ENSQO) cvents and
possible climate change and sca level nise)

Priorities

The followmg are regronal priortties. however, the ymplermentation of any
acttons to address them will largelv be at the nanonal level, and the
specific prniorities will vary from location to location  The possibility of
duphcation of cffort. and alternatively of leaving gaps. 15 always a
prospect considenng the number and varving capacities of governments
within the region, and the range and varnability of techmcal and financial
assistance provided bilaterally and multlaterally to the region  The region
does, however, have a history of being able (o coordinate s activities.
espectally in the arca of the environment

Capacity Bulding

+  Technical training, especially on survey and momntoring techriques,
environmental impact assessment and management strategies.

+  Education and awareness programmes on the benefits denved from
healthy coral reefs and related ecosystems.

« Improved coordination and cooperation of activities and information

exchange

b viil L
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Research and Momtoring

«  Acquisition of baseline information on the status of coral reefs and
mangroves within the region, especially through rapid assessment
techniques for remote areas.

+ Monnonng of coral reefs and related ecosystems to detect
disturbances due to natural and/or anthropogenic stresses: such
monitoring should also include coastal stability and sediment budgets

«  Adoption of basic survey and monitoring methods and standards,
integrating regional monitoring activities into the Global Coral Reef
Monitoring Network when 1t 1s operational

. Applied research into reef management. conservation and sustainable
use options. e.g. reef fishenes management. marine protected area
siting and design. local tenure and use nghts.

Management

. Adoption of Integrated Coastal Management appropnate to Pacific
islands circumstances.

. Adoption of Environmental Impact Assessment proceduces and post-
construction momitoring for alt development actvities.

«  Establishment of cffective manne consenvation and protected arcas.

«  Control of manne pollution from land bascd sources
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Pacific Region Report on the

Issues and Activities Associated with Coral Reefs and
Related Ecosystems

Introduction

The coral reef ceosvsterns arc one of the
most important and extensive found wathin
the Pacific region When considered 1n
conjunction with mangrove and scagrass
svstems, their importance to the well-being
of the Pacific people and thar sland
environments  cannot be over-stated
Without reefs. manyv atoll countrics and
most tourist beaches m he Pacific region
would not exist  Corul reefs constitute the
priman coastal protection struclures on
most tropical small islands and provide the
sand for the construction of atell slets and
beaches Perhaps of mwore wnportance 1s
their role as sources of subsistence food
resources. reservorrs of high biodiversin
and environmental health indicators  The
social. cultural and economic prospernity of
the Pacific 1slands region has been. and will
continue o be. directhy dependent upon the
health of coral reefs and assoclated
¢cosystems

This regional report briefly outlines the
major issues and priorities for coral reef
conservation and management 1 the Pacific
region (Figure 1). The eastern Pacific
coast and associated islands have been
included in the regional report for the Inter-
tropical Americas: Japan and China's
Pacific coasts and associated islands are
included in the East Asia regional report.

The following section brieflv describes the
countries and terrtories of the region and
the main 1ssues affecting coral reefs and
related ceosy stems in those countries  This
15 followed by an overview of the regional
situation, adentifving the major regronal
issucs and the regrtonal priontics for the
nent five 1o ten vears  Amiexes | to 6
summanse additional information for the
region  concerming  the  conscrvation  and
manageiment of coral reefs and associated
areas

The nature of the Pacific region (espeaally
when one considers the number of smal)
islands wnvolved)’ means 1t 1s not possible
to smgle out coral reef ccosvstems - cven
including mangrove and scagrass Svstems -
for separatc conscrvation and management
attention Predominantly  the  sectoral
approach to environmental management has
been emploved within this region in the past
and has to be unsuccessful
Therefore. in this repost. even though the
emphas)s is on coral reefs and related
ccosvstems. reference 15 often made to the
broader environmental and resource 1ssues.
and to the cssential integrated approach
reqmred for therr management and
sustainable development

proven

PAGE - 1
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Country

Descriptions

The

following country and territory
descriptions were compiled primanly from
UNEPAUCN (1988). Maragos and Holthus
(1996), Scott (1993) and review comments
on the draft presented at the [CRJ
Workshop For cach country or terrtory a
brief deseniption of the coral reef. mangrove
and seagrass environments are  given.
followed by the kev 1ssues affecting thosc
areas  Some Additional references have
been included where appropriate as well as
extra informauon summansed in Annexes
1.2.3and 4

American Samoa

American Samoa with a total population in
1991 of 49.000 1s an unmcorporated
territorns of the USA. consists of five
voleamic istands.  towether with Swaimns and
Rosc atolls (UNEP/IUC N JURR)  Fringing
reefs predonunate on the southern coasts of
Tutuila. Ofu and Oloscga. the west coasls
of Aunu'u and Olascea. and the northarn
coasts of Tau. onlv apron reefs or ey
communities occur elsewhere (Maragos and

Holthus 1uun)  With the exeeption
Swams Al and Ta'u  all reets
Amcrican Samoa were reeentdy sunveved

(Green i prep)  Results indscate the reefs
to be i poor condition on the miam sland
of Tutmla. but healthy on the three islands
of the Manua Group (Ofu. Olcsega and
Ta'u) and at Rose Atoll (Maragos 1994b.
Maragos and Holthus 1996, Green my prep)
Birkeland (pers comm  1993) reported
Coratline Lethal Orange Disease (CLOD)
1 American Samoa during a recent survey.
but was absent during previous surveys.
Amenican Samoa is the easterlv hmit of
mangrove dstribution 1 the Pacific
(Ellison 1995). Mangrove swamps occur
on Tutuila and Aunu'n.

! See the Barbados Connference’s Programme of Action for
the Susiaimabje Devilopment of Small 1sland Developing
States (UN 1994)

Between 1961 and 1991 there has been a
total decrcase in wetlands by approximately
77 per cent. from 243 km® to 1 87 km®
(approximately 40 per cent of the 199)
wetland figure were mangroves)
(Blosystems Analysis 1992}

Addinonal references. corals - Dahl &
Lamberts (1977). Birkeland er al. (1987,
1991). Birkeland & Randalt (1979), Craig
et al. (19935) and Craig (1995). mangroves
- Cole e¢r al (1988)

Major 1ssues affecting coral reefs and
assoclated environments (Sources: PBDC
1994 Scott 1993; UNEP/IUCN 1988):

«  Non-point source pollution
(sedimentation.  nutrient  ennchment,
contaminated  stormwater,  marine

debris) affects water quality and reef
heatth

+ Chemucal pollution  from  oil  and

hazardous matcrials spulls.
Sohd waste disposal in coastal areas.

. Population growth causing stress from

over-fismng and non-point  source
pollution (cg poor land use
practices)

Extensive damage to reefs from three
major cvclones/hurricanes  (last 3
vears) and crown-of-thoms  starfish
infestations (late 1970s).

Inadequate  enforcement of fisheries
management regulations.  education
against over-fishing and  harmful
fishing techniques. and data collection,

+  Massive coral bleaching episode In
1994

« Mangrove clearing and manual

collection of sand

Australia (Eastern)

The largest area of coral reefs of any nation
1s found in Australia which also contains
the largest coral reef complex. the Greal
Barrier Reef (GBR), with some 2900 major

]
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reefs. Major areas of coral reefs are also
present n Torres Strait and the Coral Sea
Termntonies and around Lord Howe Island,
Elizabeth and Middleton Reefs Extensive
mangrove and scagrass beds occur along
Australia’s east coast and into the Torres
Strait with 3.900 km’ of mangrove and
4,300 km” of seagrass on the GBR.

Cora! reefs are relatively well represented
in the marine protected areas of Australia,
There are also significant arcas of
protection for reefs found in other areas.
however management is often restricted not
only by their great size and remoteness. but
also through lack of financial resources.
Austraha’s coral reefs are relativelv
unaffected by human activities due to their
remoteness., but elevated nutrients and
sediments resulting from inland sotl erosion
are a threat in non-and regions (Zann
1995)

Major 1ssues affecting coral reefs and
associated environments (Sources R.
Kenchington pers. comm 1993, DEST
pers comm. 1993):

General:
»  Effects of sediments and nutrients.

+  Effects of fishing and tounsm.
»  Threats of o1l spills.

Specific threats:
»  Elevated nutrients in the inner GBR

+  Outbreaks of crown-of-thoms starfish
in the outer central and northern GBR
and Tasman recfs

«  Damage from the passage of tropical
cyclones.

Cook Islands

The Cook Islands are self-governing with a
population in 1991 of 18.332_ all citizens of
New Zealand (Rongo 1993). consists of one
high volcanic island (Rarotonga). one

almost-atoll (Aitutaki), four raised islands
(Mangaia, Mauke, Mitiaro, Atiu), two sand
clay islands (Nassau, Takutea) and seven
atolls (Suwarrow, Penrhyn, Pukapuka,
Manihiki, Rakahanga, Palmerston and
Manuae) (A. Tiraa-Passfield pers. comm.
1995)  Mangroves and seagrasses are
absent throughout the Cook Islands
(UNEP/IUCN 1988).

Cook Islands reefs have been perodically
affected by cvclones and crown-of-thomn
starfish infestations (UNEP/IUCN 1988).
With the exception of Rarotonga and parts
of Arnutaki. most reefs in the Cook Islands
are reported to be n good condition.
although soil crosion resulting  from
pmeapple cultivation has  occurred on
Mangaia and Atiu (UNEP/IUCN 1988)
Reefs around Rarotonga are recorded as
being 1n an advanced stage of degradation
duc to anthropogenic  stresses These
stresses  include  mercased  orgamic  and
autrient levels. the deposit of acidic soul
through siltation. reclamation and land fill.

chenical  leakages  into the  coastal
cnvironnient.  coastal  construction.  coral
and sand mumng.  destructive  fishing

practices and over-finuing (Rongo  1993:
UNEP/IUCN  19¥K) Coralline Lethal
Orange Discasc (CLOD) was obscrved at
Rarotonga and Astutaky (Limler & Littler
1993).

Addinonal references.  Andrews (1987).
Baronie (1993). Dahl (1980). Devanev &
Randall (1973). Miller er af  (1994).
Paulav (1985. 1994) and Stoddart (1972.
1973)

Major 1ssucs affecting coral reefs and
associated environunents (Sources.  Rongo
1993, SPREP 1993a: A Tiraa-Passfield
pers comm [993):

Waste management - an 1ssue common
to all islands. but espectally Rarotonga
1s llquid and solid waste disposal. such
as garbage and sewage disposal.
nutricnts  and  chemicals  from
agriculture (fertilisers, brocydes) and
oil spills.

[k
s
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+  Land use problems resulting i soil
and coastal erosion.

+  Coastal degradation due to minmg for
sand and coral aggregate

v The uwse of destructive fishing
pracuccs

+  Damage to corals by anchoring boats.
+ Decepenimg of harbours by dredging.
»  Dewvclopment of foreshore areas

. Lack of cnvironmental awareness in
general.  and  of coral reefs an
particutar

«  Tropical cveclones. climate change and
possible sea-level rise.

Federated States of Micronesia

The Federated States of Micronesia (FSM)
with a total population i 1990 of 111.600.
consists of the four stuws of Yap Chuuk.
Pohnper and Kosrae They are sulf-
goverming  with a  Compact of Free
Association with the USA (UNEP/IUCN
1988 Maragos and Holthus 1996}  FSM
has four groups of volcamc islands (the
population centres of Kosrae.  Pohnper.
Chuuk and Yap). 31 atolls and scven coral
islets (Maragos and Holthus 1996) Barrier
reefs surround the high volcamic islands 1n
Chuuk and Pohnpet lagoons. with wide
fringing reefs surrounding  the voleanic
1slands of Yap and Kosrac (Maragos and
Holthus 1996) In FSM 65 pur cent of the
mangrove area occurs on Pohnper (3.323
ha). with 1362 ha on Kosrae and 1171 ha
on Yap (Scott 1993. in Ellison 1996)
Mangrove stands also occur on the high

islands 1n Chuuk lagoon. and some very

liruted stands on a few atolls (Uhithn. Elato.
Pingelap) (UNEP/IUCN )98R). Scagrasses
are found throughout the FSM (Gawel
1993)

Maragos and Holthus (1996) noted the
main threats to coral reefs included urban
pollution (sewage, garbage disposal and
over fishing) which are concentrated near
the state government centres, which are

located on the high 1slands Coaxtal
construction projects including roadwavs.
ports and airfields have compounded
damage to many coral reefs and associated
environments  (Maragos 1993).  Fishing
with dvnamte 1s a serious problem 1n
Chuuk lagoon. while on the remote atoll
reefs, the poaching of giant clams. reef fish,
sca turtles and other desired species has
been a problem (Maragos and Holthus
1996). FSM 1s also becoming a popular
tourist and sport diver destination (Maragos
and Holthus 1996) which may cause
problems tn the future if 1t 1s not controlled.

Additional references  corals - Eldredge ef
al  (1979), mangroves - Fosberg (1947,
1973). Falanruw er al (1987a. 1987b),
MacLean er o' (1986), Pettys er al
(1986): scagrasses - Tsuda er al. (1977).

Major issues affecting coral reefs and
associated environments (Sources  Gawel
1993, SPREP 1993b: Maragos 1993)

+  Cleanng and filing of mangrove arcas
for development.  commercial  and
subsistence uses

«  Siltation and crosion from poor land
use planmng and practices

Shorchne  damage  from sand and
gravel dredging

. Land and marnnc based sources of
pollution (sohd and liquwd waste
disposal. hazardous waste disposal:
water quality).

Ovcr-harvesting of marme resources
around urban centres and the use of
destructive fishing methods

. Lack of development controls and
coordinated planning.

. Tropical csclones. climate change and
possible sea-level nse

. Short and long term effects from
vessel groundings and related  fuel
leaks.

» Inappropriate  coastal protection
measures and structures
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Fiji

Fyi with a population in 1991 of 760,000
(UNEP/IUCN 1988, Margos and Holthus
1996) consists of about 844 islands with
the volcanic islands of Viti Levu and Vanua
Levu accounting for 87 per cent of the main
archipelago: other large islands include
Taveuni, Kadavu and Gau (UNEP/IUCN
1988). The complex reef systems include
two types of barmer reefs, fringing and
platform reefs (UNEP/IUCN  1988).
Maragos and Holthus (1996) noted that at
least 22 barrier reef and three atoll reef
systems occur within Fiji's complex reef
systems. The arca of mangroves in Fip-1s
inadequately known. but varnous reports
estimate the area to be between 19.700 ha
and 49.777 ha. At present. the widely
accepted estimate is an area approxamately
42,000 ha out of an onginal 43.000 ha
(Watling & Chape 1992) Mangrove
distnbution s irregular, with the largest
stands occurring at the mouths of the larger
rivers (Watling & Chape 1992) There arc
reportedly a large scattering of scagrass

beds occupying relatively small areas
(Watling & Chape 1992). There are
approximately 430 species of benthic

macro-algae i Fiji. and it is estimated that
~ less than 50 per cent of the flora has been
descnibed.  Of these. approximatelv 40
species of reef-binding crustose coralline
algae have been identified (South &
Kasahara 1992). Coralline Lethal Orange
Discase (CLOD) was reported from the
Great Astrolabe Reef during survevs 1n
1993 and 1994, but was absent m 1992
(Littler & Littier 1993)

Addinional references. corals - Morrison
& Nagasima (1992). Ryland (1979, 1981).
Zann (1994). mangroves - Watling (1985.
1686), Nedwell (1974), Lal er al. (1983).
Pillai{1987).

Major 1ssues affecting coral reefs and
associated snvironments (Sources: Watling
and Chape 1992: UNEP/TUCN 1988,
Maragos and Holthus 1996):

. Tropical cyclones causing freshwater
winundation, mud shdes and mechantcal

damage.

«  Erosion and siltation from logging and
agricultural activities.

+  Potential danger from the disposal of
mining tailings.

+  Sand and coral mining for construction
matenals and other dredging activities
- these have also damaged or destroyed
seagrass beds.

«  Coral harvesting for the curio. medical
and aquarium trades.

+  Extraction of Jive coral rock for use in
septic svstems.

«  Overexplotation of some marine

resources around urban centres.

« Usc of destructive fishing methods
(explosives and poisons)

+  Pollution and waste disposal problems.
especialiv in and adjacent to  the
expanding urban areas.

+  Inappropriate coastal protection and
construction (jetties. channels through
recfs)

+  Depletion of mangrove areas through
urban growth. tourist devclopments
and drainage schemes

French Polynesia

French Polynesia with an  estimated
population in 1994 of 212000, s a
territory of France consisting of five
archipelagos.  the  Society.  Tuamotu,
Gambier. Marquesas and Auwstral islands.
The termtory has an internal autonomy
status which permits 1t to deal with
cnvironmental matters (T Vallaux pers
comm 1995) There are approximately 120
islands. 85 of which are atolls, the
remamnder are high voleanic islands (B.
Salvat pers. comm, 1995).

w0
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French Polynesia has an EEZ of 5,500,000
km’; 3,500 km® of land. and lagoon areas
totalling 12,800 km’ (T Vallaux pers
comm [995) The Marquesas are the onlv
volcamic  islands  not  surrounded by
uniterrupted fringing or barrier recfs The
Sociery archipelago (with 70 per cent of the
population) is also volcanic and support
well developed barnier reefs. [t consists of
14 aslands split into two groups  the
windward slands (Tahin, Moorea. Maao.
Mchetna and Tearoa  Atoll). and  the
Jeceward 1slands (Hauthne. Raiatea. Tahaa,
Bora-Bora. Maupiti. and four atolls. Tupar.

Mopcha. Saily and Bellinghausen)  The
Austral  slands  (igh  voleame  and
limestone) and  Gambier slands  (high

volcame) support a mixture of fringing
barrier and atoll reef tvpes (Maragos and
Holthus 1996)  The Tuamotu form the
largest group of atolls (80) wy the world. 4)
of which arc uninhabited  Pearl ovster
farming ts well developed in many of the
Tuamotu aroll lagoons  The Tiahura recf
complex i Moorea 15 one of the best
studied 1n the Pacific with 25 vears of
rescarch and over 300 publications. due 10
the presence of the EPHE Rescarch Centre
(OFAT 1993)  With the exception of some
mtroduchions  of mangroves 1o Moorca.
Tahitr and other Soctety 1slands. no natural
mangrove stands exist in French Polvnesia

Additonal  references Adroud ¢ al
(1994), Aubanel & Salvat (1990). Aubancl
et al (1991), Bagms (199]), Chauvet
(1990), Egretaud ef a/ (1995), Fagerstrom
& Rougene (1994). Gabné (1994, 1995a),
Galzin et ol (1993). Hutchings ¢t af
(1994), Jardin (1994), Marquet (1994),
ORSTOM (1993), Payn e/ al (1994),
Salvat (1990, 1991, 1992), Tatarata &
Salvat (1993)

Major issues affecting coral reefs and
associated environments (Sources:
UNEP/IUCN 1988; Maragos and Holthus
1996; Hoegh-Guldberg 1994; B. Salvat
pers. comm. 1995; T. Vallaux pers. comm.
1995):

+  Coral bleaching episodes m 199] and
1994

+  Population pressures in the Socety
Islands. espcaially Tahiti (with onc
third of the total French Polynesian
population). affecting reefs and reef
resources

Coral dredging. filhng, and  sand
mining for construction, especiaily n
the past

+  Sewage and other waste disposal
(domestic and industnal)

+  Soil crosion from agriculture, clearing
for development and other land based
sources producing sedimentation on
reefs and 1n the lagoons

Effects from increasing recreational
and tounst activities.

«  Ovcr-explontation of som¢  marine

resources

Intensive use of some lagoon areas for
fishing. pearl farming and tourism.
resuling i resource use conflicts

« Nuclear testing on Murnuroa and
Fangataufa atolls (Tuamotu) in the
atmosphere  from  1963-1974  and
underground since then.

+  Tropical cvelones. climate change and
possible sea-level rise

Guam

Guami with a population m 1990 of
[33.152 1s an umincorporated terntory of
the USA It is the largest 1sland n
Micronesia and 1s composed of raised
limestone  and  old  deeply  weathered
volcanoes (UNEP/IUCN 1988) Most of
the reefs are fringing reefs, but there are
also two barmer reef lagoons (UNEP/IUCN
1988). Patch reefs and submerged reefs
occur in Apra Habor and off north west
Guam (R. Richmond pers. comm. 1995).
Periodic bleaching has also occurred on
Guam reefs (R. Richmond pers. comm,

».
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1993) CLOD infestations reported n
September 1993 (C. Birkeland pers. comm.
1995) The most extensive mangrove
communities are found in Apra Harbor.
although the area has undergone extensive
modificatton  due to  dredging and
construction (UNEP/TUCN 1988).
Seagrass beds occur around Guam.

Adahtional references: corals - Randall &
Holloman (1974), Easton e¢r al (1978).
Randall & Eldredge (1976). Richmond
(1993a & b).

Major issues affecting coral reefs and
associated environments (Sourcces:
UNEP/IUCN 1988: Maragos and Holthus
1996. PBDC 1994. R. Richmond pers
comm. 1993):

«  Soil eroston and sedimentation caused
bv military. resort and residential
developments.

«  Eutrophication from terngenous runoff
and sewage discharge.

«  Tounsm growth is increasing pressure
on certain reef areas.

+  Frequent and severe tropical cyclones.
+  Over-harvesting and over-fishing.

+  Physical damage
maritime/boating  actraities
milrtary moonng activities.

from
and

« Thermal effluent from power plant
discharge.

Hawaii

The Hawanan archipelago with a
population in 1990 of 1,200.000 1s a State
of the USA Maragos and Holthus (1996)
noted that its extreme geographic isolation.
marginal tropical climate. and exposure to
open seas and heavy wave action from all
directions, have all contributed to limit
coral reef giowth. Opumal coral growth
are found on steep slopes in deeper water,
along protected coastlines or within shallow
embayments (Maragos and Holthus 1996).

Despite their low diversity, Hawaii's reefs
are fairly well developed (UNEP/IUCN
1988). Mangroves are not native to
Hawaii, they were intentionally introduced
at the tum of the century, and are now
rapidly spreading throughout the islands
(Ellison 1996).

Major issues affecting coral reefs and
associated environments (Sources: PBDC
1994 UNEP/IUCN 1988:. Maragos and
Holthus 1996)

«  Stresses from high population levels in
the main 1sjands

« Siltation and crosion from land
cleaning. agnculture and construction

«  Scwage discharge as well as non-point
sourccs of pollution.

« Dredging. blasting. construction of
piers, harbours. maintenance work and
construction of outfall svstems.

«  Mihitan related construction of ports.
arrficlds. roads. navigation channels

«  Ower-fishing of reef arcas and over-
development for res. cational purposes.

Kirthati

The Republic of Kirbati with a total
population In 1991 of  73.500
(UNEP/IUCN 1988, Maragos and Holthus
[996). consists of all the islands of the
Gilbert and Phocenix groups. cight of the
eleven Line islands and Banaba Island
The cntire group consists of low coral islets
resting on atoll and table reefs. except for
Banaba which is a high limestone 1sland
(Maragos and Holthus 1996).  Wilson
(1994) notes that mangroves are limited 1n
arca with approximately 53 km? of
mangroves colomsing the shorelines of the
Gilbert Group. the more extensive stands
occurring on Butaritari. Seagrass beds are
found on many of the islands of Kiribati
(Wilson  1994). Relanvely  ittle
information is available concerning the
reefs,. mangroves and scagrasses of
Kinbati.

s
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Additional references:  corals - Bolton
(1982). Chave & Kay (1974). Guinther ¢/

al  (1992). Forbes & Hosor (1993):
mangroves - Fosberg (1973)

Major issues affecting coral recfs and
associated environments (Sources  Whison

1994 UNEP/IUCN
Holthus 1996)

19RR . Maragos and

«  Warer quabty  affeeted by sewmage
disposal in Tarawwa
« Solid waste disposal )s a major

problem on all the populated islands

Excessive cronding on south Tarawa
Atoll and associated
sanitabion risks

pubhc  health

. Toxie and hazardous chemieals usage
and disposal

»  Coastal
widespread.

Crosion problenis are

the associated  sedimient

movements are dicetle affectng coral

1eefs
«  Causceway constiuction between islets
within  atolls has had a2 nolecable

negatine affect on mangroves  water
flushing (water qualitv) and marine
resources (fish nugrations)

. Boat channcl construction through recl
blasting

. Beach miuning and reef flat excasation
of borrow pins

«  Over-fishing and harvesting (turtles.
gant clams)

»  Past phosphate myning and associated

activities on Banaba Island has
affected reefs.

+  Climate change and possible sea-level
rise.

Marshall Islands

The Republic of the Marshall Islands with
a total populationin 1991 of 48.000
consists of 29 coral atolls and five low
coral islands. They are self-governing with
a Compact of Free Association wath the
USA (UNEP/IUCN 1988, Maragos and

Holthus  1996) Two-thirds  of the
population hive on Mayro (Majuro) Atoll
and Ebeve Island on Kuwajleen (Kwajalein)
Atoll  Mangrove vegetation has a -estricted
disteibation. they are poorty developed with
mpovenished  stands  on some  of  the
southern  (wettest) islands. while 1n .the
northem arcas thev are found m “mangrove
depressions™  nland  (Scott 1993)
Scagrasses are rare in the Marshall Islands,
with tmuited beds on Ujlan  (Ujelang),
Aclonlaplap  (Adinglaplap). Majyro and
Kuwagleen atolls (Scott 1993, SPREP
1993¢)

Adllinional references. corals - Thomas et
al (1989). Agegian ef al (1987). Lamberts
& Maragos (1989). Maragos (1994a):
mangroves - \ooodroffe (1987). other -

Devaneys ef af (19R87)
Major assues affecting coral reefs and
associated covironments (Sources SPREP
1993¢. Maragoes and Holthus 1996)

+ Residual damage to reefs from nuclear
testing

. Sand and rock numng from lagoons
and reef flats

Shorchne protection works, blasting,.
dredging and  fillmg  activities. and
causcwan construchion

Sewape discharges into the lagoons at
the crowded urban centres on Mayro
and Ebeie

. Sobhd. toxic and hazardous waste
storage and disposal

+  Over-fishing around the

populated atolls

heavily

+  Tropwcal cyclones, climate change and
possible sea-level risc

Nauru

The Republic of Nauru with a population tn
1992 ¢f 9,919 consists of a single raised
coral limestone 1sland with a narrow but
continuous fringing reef encircling the
entire 1sland (Maragos and Holthus 1996).

7
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UNEP/IUCN (1988) notes that little or no
coral growth occurs on the reef flat,
although nch growth occurs in decper
water Nauru has been heavily mined for
phosphate. A small patch of mangroves,
probably less than 2 ha, exists on the
northeast coast (Scott 1993).

Major issues affecting coral reefs and
associated environments (Sources: Maragos
and Holthus 1996: UNEP/IUCN 1988)

»  Damage from heavy wave action due
to the almost vertical reef slope.

+  Filling of coastal areas for residential
development.

New Caledonia

New Caledonia with a population m 1989
of 164173 and cstmawed to  be
approximately 1R0.000 in 1994 (ITSEE). 15
a termtory of France. Grande Terre (s the
largest sland (high. volcanic) with 88 per
cent of the land area (ORSTOM 19%1) It
is mostly encircled by a lagoon/barricr recf
system second in size only to Austrahia’s
Great Barrier Reef (Maragos and Holthus
- 1996). The Loyalty Islands form a parallci
chain to the northcast of Grande Terre. and
a submerged reef and one complex of atoll-
like reefs occur to the wesi (ORSTOM
1981. Maragos and Holthus 1996). The
total area of mangroves has been estimated
at 20,250 ha., mostly located on the west
coast of Grande Terre (Scott 1993} A
considerable amount of work has been
carmied out on New Caledonia's lagoon
ecosystem and mangroves. particularty in
the south western lagoon and around
Noumea, the main urban centre

Additional references:  Gabrie (1993b).
Fromaget & Richier de Forges (1992):
corals - Holthus (1993a). Joannot ¢f al.
(1983). Thomassin & Vasseur (1982):
benthos - Clardy e/ al. (1987): mangroves
and seagrasses - Garrigue (1987), Thollot
(1987). Holthus (1993b)

Major issues affecting coral reefs and
associated environments (Sources: Maragos
and Holthus 1996; UNEP/IUCN 1988; R.
Farman pers. comm. 1995):

+  Soll erosion resulting in sedimentation.
+  Nickel mine tailings discharge.
«  Urban and some tndustrial pollution.

+ In-filling of mangrove swamps and
other ecosvstems around Noumea for
development purposcs

Niue

Niue with a population ain 1991 of 2.239 1s
an solated small hugh himestone 1sland and
15 a self-govermng teeniton of New Zealand
(Lanc 1994 UNEP/IUCN 1988) There 1s
no true reef and no tagoon. There 1s a thin
discontmuouns veancer of hving corals in the
mtertidal area and a rich coral growth in the
sub-udal waters  (UNEP/IUCN  198K)
Little s known of Antiope and Harran's
reefs and onlv a hmited assessment has
been made of Bevendge Reef. all of which
arc i Nd's teeratars (1 e 1994) - Elhison
(1993) hsts one mangrove species for Nie
No scagrasses occur on Nioe

Major assues  affecnng  coral rects and
associated  environments  (Sources Lanc
[994, UNEP/TUCN 1983)

+  Increased  potential to over-harvest

imshore marnic resources

. Waste oil. and toxic and hazardous
chemicals disposal

«  Ruefblasting

Northern Mariana Istands

The Commonwcalth of the Northem
Manana Islands (CNMI) had a population
of 17.600 in 1981 (UNEP/IUCN 198%).
and s a sovereign territory of the USA. Tt
s comprised of 14 of the I3 Mariana
islands. the separate US termitory of Guam

PAGE -
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being the other  Saipan and Timan have
small barner reefs with shallow lagoons
along part of their western coasts, while
some of these 1slands. as well as Maug and
Rota. are surrounded by fringing reefs
(Maragos and Holthus 1996 UNEP/[UCN
[988).  The other northerly slands onh
support  reef  communitics  therefore
structural reefs arc absent (Maragos and
Holthos 1996)  There are a few small
stands of mangroves on Saipan which ma
have been more extensive i the past (Scott
[993)  Scairass beds cvist i the lagoon
arcas on  lhe west of

(UNEP/JUCN 198%)

Coasl Smipan

Adefrrioned! refercieey mclude Eldredee o
al (1977). Eldredge & Randall (19KG) and
Randall (1v93)

reefs o
PBDC

[RSESTON

Major assuex affecting coral
assoctated environments (Sourees
194 Maragos

UNEP IUC N JUKR)

aul o Holthos

. Sorl vrosion resulting sedimentation,

cspectaliv on Sapaa

o Ovar-hanvesung and over-fishing on
Sapan Tuan and Rola

. Lficcis of constiuction. dicdume and

filhng  on  the  urbanised  slands
cspecialhy related 1o tourist
developments

. Non-potnt source potlution. cspecialh

related porl and iarbour
developments

o Lignd and sohd wastc disposal
problems

+  Increased recrcational and  tourist

activitics on the reefs.

Palau

The Republic of Palau with a population in
1991 of 15,600 in 1991 (UNEP/IUMN
1988; Maragos and Holthus 1996), is self-
governing with a  Compact of Free
Association with the USA. It consists of
about 22 groups of hugh volcanic and
limestone 1slands and low coral islands  An

extensive barrier reef partly encuicles the
main group of 1slands including two atolls
and one submerged atoll reef lic (o the
north, and onc high himcstone 1sland. onc
atoll, and 3 low coral islands on table reefs
lic up 1o 600 km to the south of the main
group {Maragos and Holthus 1996. Otobed
& Maiava 1994)  Fringing reefs occur
araund many aslands n the lagoon as well
as over 1300 patch and pinnacle reefs
{Maragos and Holthus 1996). Palau s well
known for its 400 rock islands. which are
small undercot. uphfted recfs. in the tagoon
(Maragos and Holthus 1996) Based upon
available information. Palau 1s considered
1o have possibly the richest reefs in the
Pacific with the highest count of species
dinersity (UNFPAUCN 19%88)  Extensive
mangrove stands exust around Babeldaob
(025 ha. covermg all but 32 km of the
island's 157 km coasthne). and to a Jesser
extent around Koror. Pelihio and some of
the smalicr offshore islands. for a total of
4708 ha (Scott 1993)  Scagrasses arc
found throughout the aslands ncluding
major beds oft northeast Pehhu. the rock
islands south of Koror. and most coasts of
Babcldach

Adetrivenal roterenees

Maragos & Cook
(i pressy Maragos ef of 1994

Mator issues affectng coral reefs  and
associated enviromments (Sources  Otobed
& Maanva 1994 Maragos and Holthus
1996, UNEP/IUCN 1988%)

. Tounsm related  development  and

actwiaces
«  Tropical cyclones.

+  Reefs around the urban centre are
affected by pollution, over-fishing,
scwage disposal and lcachates from
waste disposal

«  Sedimentation from earth moving
activities associated with construction.

+ Dredge and filling for dock
dex clopment and lagoon dredging for
construction materials

» Mangrove clearing and filling

&

PAGE

14



Pactic Region Report on the Issues and Actwiies Associated with Coral Reefs and Related Ecosystems

+  Pollution from increased shipping (oil.
waste dumping).

. Road construction on Babeldaob.

s  Commercial harvest of sclected food
and aquanum fish species

Papua New Guinea

Papua New Guinea (PNG) with a
population in 1992 (UNEP/IUCN 198%) of
3,670,000. It consists of the castern half of
the island of New Guinea and includes all
the islands making up Milne Bay Province.
the Bismark Archipelago and the northem
part of the Solomon Island archipclago
(Bouganville and Buka) Maragos and
Holthus (1996) note that PNG consists of
thousands of islands and recfs unstudied by
marine scientists. the great majoritv being
fringing and barrier reefs, but also supports
the second largest number of atolls (over
40) in the region (after French Polvnesia)
~ PNG probably will rank near the top of the
Pacific in terms of coral and reef diversity.
once sufficient information  becomes
available (J Maragos pers comm. 1993)
CLOD reported from surveyvs in 1994
(Littler & Littler 1993). Mangrove
‘swamps occupy large parts of the coastal
areas, with the largest areas in the south -
the Gulf of Papua - has betwren 162,000
and 200,000 ha of mangrowes (Scott 1993)
There are extensive seagrass beds in PNG
(UNEP/TUCN 1988).

Additional references. cosals - Kojis e/ af
(1984, 1985), Huber (1994); mangroves -
Cragg (1987). other - Apardy & Pemctta
(1993)

Major issues affecting coral reefs and
associated environments (Sources.
Maragos and Holthus 1996, UNEP/IUCN
1988):

« Nawmral stresses  from  tropical
cyclones, mnﬁquakes. volcanism (e.g.
1994 cruption at Rabaul). crown-of-
thorns starfish and freshwater runoff

«  Localised effects from soil erosion due

to mmning and logging, and tailings
discharges

+ Around urban centres pollution from
sewage discharge, waste disposal, and
industry.

+  Over-harvesting and  over-fishing
around urban centres

Pitcairn Islands

The Prcaim Islands with a poputation 1n
1993 of 33 are an dependent terntory of the
UK and comprses Pitcaim Island. and
unmbhabited Ocno. Henderson and Ducie
islands (UNEP/IUCN 1988, Scott 1993)
Pitcasm is a high volcanic island with lava
chiffs and pooriv developed reefs.  Oeno
and Ducic are low coral atolls, and
Henderson. the largest island. 1s a raised
limestone atoll with fringing reefs on the
north. northwest and northeast sides (Scott
1993, UNEP/IUCN 198R). Corals arc
found from the intertidal arca in pools to
decper depths (R Richmond pers  comm
)993). otherwise the m~.ine environments
of the Pitcaimn islands are poorly known.
The maimn interest in the coral reefs is their
isolation and location at the southeastern
geographic lmit of reef growth (Scott
1993}  The islands arc too far east for
naturally occurring mangroves

Major 1ssues affecting coral recfs and
associated environments (Sources.
UNEP/TUCN 198R8):

« A mass monalitv of corals at Ducie
Atoll recorded in 1970,

Solomon Islands

The Solomon Islands. with a population of
285.176 1n 1986, consists of a double chain
of ncarly 1.000 islands to the east of PNG
Most of the islands are high volcaric and
raised limestone with frequent earthquake
experiences.  Oema. Ontong Java and
Stkaiana are atolls to the north while
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Rennell and Bellona are narrow raiscd
atolls located furthest to the  south
(UNEP/IUCN 1988, Scott 1993. Maragos
and Holthus 1996). Fringing and barncr
reefs arc common. with most reefs in ven
good condittion  The Solomon I[slands
appear to support veny high coral recf
biodiversity (Maragos and Holthus 1996)
Therc are extensive mangrove forests in the
Solomon Islands, estimated at 642 km?2 1n
1972 (Scott 1993) containing the greatest
diversity in the Pacific islands region after
Papua New Guinea (Ethson 1996).
Seagrass beds occur throughout the 1slands.
but very little scientific data are avaslable to
indicate their extent or importance (SPREP
1993d) The Amavon Islands support the
largest hawksbill tunle nesting beaches [eft
in the msular tropical Pacific (Holthus
1993 Eckent et af n prep)

Additional  references corals - Weber
(1973). Morton (1974). Maragos (1n prep).
mangroves - Hansell & Wall (1976)

Major 1ssues affecting coral reefs and
associated environments (Sources. SPREP
1993d. Scott. 1993: Maragos and Holthus
1996, UNEP/IUCN )98R).

«  Majonty of the populaton 1s
concentrated i the coastal areas

+  Tropical cvclones and seismic activity
are the pnmary natural threats.

+  Logging and mining and its associated
coastal developments have caused
sedimentation problems. Logging 1s
presently expanding.

« Use of mangrove areas near
population centres for firewood and
dump sites.

« Sand mming of beaches -causing
coastal erosion.

»  Waste disposal around the urban
centres.

+  Over-harvest of preferred and valuable
reef fish and invertcbrates.

Tokelau

Tokelau with a population in 1991 (loane
1994). of 1.5377 consists of three low atolls
and is a non-self-governing territory of New
Zcaland  None of the three atolls have
passages into the lagoons (UNEP/IUCN
1088) There have been few studies of the
reefs. but thev have been described as
diverse but aot luxunant (UNEP/TUCN
[988) There are no mangroves

Major 1ssues affecting coral reefs and
associated environments (Sources. loanc
1994: UNEPAUCN 1988).

«  Tropical cyclones, climate change and
possible sea-level nse.

«  Over<xploitation of marine resoufces
{(giant clams. trochus. black pearl
ovsters. tuntles, reef fish)

Unsustamable  use of beach sand
resulting in beach crosion

. Solid. bhguid and hazardous waste
storage and/or disposal

+»  Possible channe} blasting through the
atoll reef rims

Tonga

The Kingdom of Tonga, with a population
of 101,000 in 990, consists of 174 island
and reef systems in four major groups:
Tongatapu, Ha'apai, Vava'u and the
northern 1slands (Maragos and Holthus
1996, UNEPAUCN 1988, Scott 1993).
The Tongatapu group consists of high
limestone 1slands and low coral islands
surtounded by mixed fringing and lagoon
reefs; the Ha'apai group consists of high
volcanic and high and low limestone islands
surrounded by reef communities, fringing
reefs and a few barrier/lagoon recfs; the
Viva'u group consists mostly of high
limestone with some high volcanic islands.
mostly surrounded by fringing reefs; and
the northern slands consist of high volcanic
1slands surrounded by fringing and barrer
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reefs (Maragos and Holthus 1996) The
total area of mangroves in Tonga has been
estimated at 1.000 ha (Scott 1993)
Extensive seagrass beds occur around
Tongatapu. in the Vava'u group and at
Nomuka 1n the Ha'apai group (Scott 1993).

Additional references: corals - Zann ¢t al
(1984), Chesher (1985), Holthus (in press).
mangroves - Whistler (1992). other -
Tappin (1993).

Major issues affecting coral reefs and
associated environments (Sources;  Scott.
1993; Maragos and Holthus 1996. SPREP
1993¢; UNEP/IUCN 1988: Tappin 1993):

+  Tropical cyclones and seisnuc activity.

« Destructive fishing and coliccting
methods (recf/coral smashing,
dynamite and poisons) compounding
over-harvesting problems,

+  Sand mining of beaches

+  Extensive cleanng and filhing of the
limited mangrove areas for housmg
and other development activinies.

+  Coastal construction and poor Jand-
usc  management  resulting n
sedimentation

-+  Sewage and sohd waste disposal
around the urban centres. especially
near the capital. Nuku'alofa. on
Tongatapu

Tuvalu

Tuvalu had a population in 1987 (Maragos
and Holthus 1996. Scott 1993). of 8.600.
It consists of six atolls and three islands
with fringing/table reefs. Small stands of
mangroves occur on three of the Jimestone
islands and two of the atolls (Scott 1993)

Additwonal references:  corals - Buckluy
(1983). Kaly & Jones (1990). mangroves -
Woodroffe (1983, 1987).

Major 1ssucs affecting coral reefs and
associated cnvironments (Sources:  Lane

1993; Maragos and Holthus 1996; Scott
1993: UNEP/IUCN 1988):

+  Tropical cyclones, climate change and
possible sea level rise.

+  Channel blasting affecting corals, fish
and water circulation.

+  Owcr-harvesting of manne resources,
senage and waste disposal affecting
Funafuti atoll (urban centre).

+  Beach rock and sand mining.

United States of America
Other {erritoryes

These  include Midway Is  (atoll:
population of 2300 i 19X1: nulitan
airbasc since 1941). Johnston Is. (atoll.
population of 1.000 1 1981L. currenth US
defenee faoihiy for storage and destruction
of nenve gas and other chemical weapons):
Wake Is (atoll: population of 1.600 n
19K 1. admimisiered by the US Air Force
since J1972). Palmyra (atoll. ongmnal 32
small islets Imhed together duning the war.
now onh 39). Kingman Recf. Jarvis s
(fow cora) 1sland). Howland Is (low coral
island): and Baker Is (small coral 1sland)
(UNEP/IUCN 1988, Scomt 1993). A
change m the legal status of scven of these
islands is currenty under deliberanion m the
US Congress with onc  option  being
assigning them to the State of Hawan
(Scott 1995, J. Maragos pers. comm
1995} No mangroves cxist on any of the
islands  Johnston. Howland. Jarvis and
Baker slands are US National Wildhife
Refuges

Major issues affecting coral recfs and
associated cnvironments (Sourcts.
UNEP/IUCN 198K);

+  Extensive  dredging.  in-filling  and
construction associated with defence
facihucs

+ Storage and destrucnon of chemical
weapons on Johnston Atoll.

«  Frequent tropical cyclones

1 &
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Vanuatu

The Republic of Vanuatu, with a
population’in 1989 of 142,630 consists of
a bifurcating chain of 42 volcanic islands
with the larger (western) i1slands consisting
of extinct volcanoes with uphfted coral
reefs (Maragos and Holthus 1996, Scott
1993). Coral recfs are mostly fringing
recfs with reef communities only found
along the coasts of twelve of the islands.
Tectonic activity and volcanism has caused
many islands to emerge. preventing
development of wider fringing reefs and
barner reefs (Maragos and Holthus 1996).
There are estimated to be between 2.500
and 3.000 ha of mangroves. almost 2.000
ha of which occur on Malekula (Scott
1993) Scagrass beds  are  located
throughout Vanuatu (Scott 1993).

Additional references corals - Guilcher
(1974). Done & Navin (1990):. mangroves -
Chambers (1988), David (1983);
scagrasses - Chambers ¢7 o/ (1990)

Major issucs affecting coral reefs and
associated cuvironments {Sources
Maragos and Holthus 1996, UNEP/IUCN
LYRY: Scotr 1993)

+  Frequent tropical cxclones and tectonie
uphifting

o Over-harvesting  of  corals.  coastal
construction and scwage discharpes
around the urban centre of Port Vila

Wallis and Futuna

Walls and Futuna. with a population m
1990 of 13.600 1s a territony of France.
consists of three slands (UNEP/IUCN
198K, Scott 1993).  Uvea s a voleanic
island with a barrier reef supporting 22 reef
islets, collectively known as the Walbs
islands Futuna and Alofi arc mountainous
volcanic islands. with  Futuna being
surrounded by a narrow fringing reef and
Alofi with a small patch of fringing reef on
the northwest coast (UNEP/IUCN [98R).
There are no mangroves in Walhs and
Futuna.

Additional references include Richard er
al. (1981) and Richard et al. (1982).

Major issues affecting coral reefs and
associated environments (Sources:
UNEP/TUCN 1988):

+  Over-harvesting of manne resources
due to population pressures.

« Soil erosion 1s a senious problem on
Futuna 'island but the effects on the
recf are unknown

Western Samoa

Western Samoa. with a population of
161.298 1n 1991. consists of two main
volcanic islands (Upolu and Savai) and
seven smaller 1slands and slets (Scott
1993, UNEP/IUCN 1988). The coastlines
of the main 1slands support fringing reefs
except along the northeast coasts where
oniv reef communitics and very narrow
fringing reefs occur (Maragos and Holthus
1996) Western Samoa’s reefs and lagoons
have been described as among the most
degraded in the Pacific (Taule'alo 1993).
Mangroves arc confined to the two main
islands (Scoft 1993)

Addhtional references  corals - Andrews &
Holthus (19%9). Zann (1991). Lovell &
Toloa (1994). mangroves - Whstler
(1992). Sua (198Y)

Major issues affecting coral reefs and
associared CNVIroNMents (Sources:
Taulc'alo 1993, Maragos and Holthus
196, Scort 1993. UNEP/IUCN 1988):

« Troprcal cvclones, crown-of-thorn
starfish and some coral bleachung have
affected Western Samoa's reefs.

«  Uncontrolled cutting and in-filling of
mangrove areas.

. Dcstructivc- (dynamite and potson)
fishing and collecting practices.

+  Over-harvesting of marine resources.

+ Sewage, solid waste and hazardous
waste disposal.

b
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« Poor land-use practices . resulting in + Beach sand mimng, dredging,
soil erosion and sedimentation of reefs reclamation activities and coastal
and lagoons. construction are severely degrading the

coastal areas.
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Regional Issues
and Priorities

Issues

Within the Pacific region the full range of
coral reef problems and issues caused by
both natural and anthropogenic means are
found.  However. the full cxtent of
disturbances to coral reefs and related
ecosystems  within  the region arc not
known Local reef users often possess an
extensive and detailed knowledge of coral
reef systems and resources which are
largely undocumented Maragos and
Holthus (1996) estimate that less than one
percent of the reef arcas in the region have
been visited and assessed by reef scicntists
However. this 1s not micant to imply that the
majority of the coral recfs i the Pacific
reiton are not affected by human activitics
It 1s an mdication of the lack of guahfied
reef sciennsts within the region. and the
financtal  and  logistical  difficulies  of
workmg within the region

Onc of the more wportant aspects of coral
reefs o the regson s thair role as coastal
protectian stroctures. & contribution that 1s
often overdooked (Jackson 19935)  The
coastal protecuon value of coral reefs s
fundamenal o the ven exastence of low-
island communities and 1s cnhanced by the
protcctine role of the Mangrove stands as
well Less widely recogmised 15 the role of
coral reefs as the pnmany source of the
carbonate sand that constitutes the majority
of beach deposits within the region These
beaches also have coastal protection value
m addition to the more obvious tournsm
valucs

The major issues for cach countnn and
territory were noted 1n the previous section.
while the major sources of anthropogenic
stress on coral recf and related ccosystems
are shown in Annex 3 which are also
discussed in Richmond (19932 and 1994)
It is important to note¢ that the synergistic
effects of human - induced chronic

disturbances, when combined with natural
disturbances. can severly affect a reef’s
capacity for recovery. The following have
been identified as key issues affecting
Pacific coral reefs and related ecosystems.
Their importance vanes throughout the
region, but they exist in virtually all
countries and territorses to varying degrees.
They include (in no particular order):

+ Pollution from sewage, fertilisers,
biocides, toxic wastes, oil spills, sohd
wastes, freshwater runoff and other
land-based sources of pollution.

« Siltaton duc to soil erosion from
inappropriately  conducted land use
practices (¢ g agriculture, forestry,
mining, site clearance. road buildng).

«  Ovcer-cxplottation of coral reef and
mangrove resources {e.g
commercialiy valuable species such as
beche~de-mer. giant clams.  trochus.
certam fish and shellfish. live coral
hanesting for aquaniums and tourgst

trade.  mnmg  coral  heads  for
construction.  subsistence  fishing
pressure)

»  Dostrueine  fishing and  collecting

mcthods (¢ g porsons. explosives).

«  Land reclamanon (including mangrove

and reef-flat destruction),
mappropriate coastal protection
works. and unsound mariculture

practices

+  Coastal and manne development
projects (often internationally  funded
and dnven)  progressing  without
Environmental Impact  Assessments
(EIAs). or with inadequate or
inaccurate E1As.

. Channcl blasting and  dredging
activities (¢.g lagoon sand mintng).

«  Mining of beach and reef materials
(e.g beach sand)

. Coastal crosion and aceretion

« Tounsm activities and  related

developments.

b
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+  Mihtary testing. traning and dumping
(c.g  nuclear testing.  munifions
disposal).

«  Catastrophic  cvents  (c.g.  tropical
cvclones. volcanic cruptions.
carthquakes. tsunamis. coral
bleaching. crown-of-thorns starfish
infestations. severe El Nino-Southem
Oscillaton  (ENSO)  c¢vents  and
possible chimate change and sca level
nsc)

Priorities

Although the followng arc  regionul
pnortics. the implementation of anv actions
to address them will Jargely be at the
nanonal  level. and as  such.  speaific
prioritics will van from area to arca The
possibihity  of duphlicanon of cffort. and
altematvely of leaving gaps. 1s alwavs a
prospect considening 1) the number and
vaning capacitics of govermments within
the region. 2) the difficulty of continuous
communication: and 3) the range and
vartabilty - of  technical  and  finaneal
assistance  provided  bilaterally and
multlaterally to the region The regilon
docs. however. have a listory of being abl
o coordinate 1ts activitics. especially in the
area of the environment

Capacity Building

»  Tcchmeal  training.  especially  on
survey and  monitoring  techniques.
environmental impact assessmient and
managenmient strategies.

»  Education and awareness programmes
on the benefits derived from healthy
coral reefs and related ecosystems.

¢«  Improved coordmation and
cooperation  of  activiies  and
information exchange

There 18 a wide range of political,
administrative and cultural  systems
represented 1n the region.  These. In
conjunction with the varying economic
circumstances found here. have resulted 1n

varying capacities to momtor and manage
coral reefs. These range from ven high
capabilitics to virtuallv non-txistent. but
the majontv of countrics tend to have low
capabilitics (Annex 612 provides an
indication of these capabilittes for cach
countny and terrtory')

Technical traiming  Both long and short
term tramng are requred for government
officers whose responsibilitics involve coral
reef and related ccosvstenmis consenation
and management. Two arcas of immediate
need are in coral reef and mangrove suney
techmques  (including  data acquisition.
storage and analvsis) and in coral reef and
Mmangrove management stratesies  As many
officers are msufficiently traned. or cven
untramed  m sunney . work  and  coral
reef/mangrove biology. all trammg should
imohve as much practical cxpericnce as
posssble and  be  conducted  im-countny
wherever feasible Traming should also
include  representatives from local NGO
and community groups  Specific traiming
for conmnunity groups must be made part
of am programme. as therr involvement
momtonng and management 1s often viral
duc to customan land and manne tenure
S\ stems A number of the regonal
orzamsanons  (FFA.  SOPAC. SPC.
SPREP) now have on-the-job  training
attachments for vaning peniods for ther
member government officers It is also
cssential that technical traiming be linked to
the rescarch, monitoring and management
prioritics noted  below Tramning  of
governnent personne should be n sectors
with important 1mplications for coral reefs
and related ecosystems. for example. these
could nclude. inter alia.  shoreline
development and construction. fishenes
management. EIA. coastal management.
land use planning, legislation/regulation,
and upland erosion control. The
development of good and appropriate
resource materials needs greater emphasis.

Education.  Coral recf and mangrove
education programmes will be essential
components for the conservation and
management of these ecosystems in -the
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Pacific region to be successful. Assistance
is required at all educational levels -
elementary, secondary and tertiary.
Particular support 15 needed at the
community college level to develop
appropriate courses and maternials  The
lack of university level institutions i the
region has hampered not only the
availabihty of education and training
opportunitics, but rescarch and monitoning
as well  There are only six truc university
centres within the Pacific nsular region’
Suva (University of the South Pacific). Port
Moresby  (University of  Papua  New
Guinca). Taltr (Université Frangaise du
Pacifique). Noumca (Universit¢ Frangaise
du Pacifique): Guam (University of Guam):
and Honolulu (University of  Hawan.
Chammade.  Bngham  Young.  Hawan
Pacific Untversity)  There are also a few
community colleges within the region that
offer marine courses relaning 1o coral recfs
and mangroves  College of Micronesia-
FSM (in Pohnper. FSM). Palau Community
College (Palau). and Northem Marnana
College  (Sapan.  NMI) Greater
coordination and coopceration 1S reguired
between these educational centres, as well
as with the universities in Austraha (James
Cook  Universitv.  Southem  Cross
Uninversite University of Queenstand. ete),
and other regronal research organisations
that offer relevant training courses (e.g.
Austrahan Institute of Marine  Science,
Ecole Practique des Hautes  Etudes
Research Centre in Moorea)

Awarenesy Coral reef and mangrove
awnareness programmies wil) also be an
cssential  wmpredient for  success 1n
conserving and managing these ecosystems
Awarencss  programmes  are  urgently
required which target decision makers
(politicians. community leaders). public
scrvants  within the bureaucracies and
community groups (such as women's,
church and vouth groups).

Research and Monitoring

+ Acquisition of baseline information on
the status of coral reefs and mangroves

within the region, especially through
rapid assessment techniques for remote
areas.

«  Monttoring of coral reefs and related
ecosystems to detect disturbances due
to natural and/or anthropogenic
stresses; such monitoring should also
include coastal stability and sediment
budgets.

. Adoption of basic survey and
monitoring methods and standards,
integrating regional monitoring
activitics into the Global Coral Reef
Monitoring  Nctwork  when it is
operational

. Apphed research nto reef
management. conscrvation and
sustamable  usc options. eg  reef
fisheres management, marine

protected arca siting and design, local
tenure and use nghts

Survevs. aventories and monitoring  Few
Pacific 1slands have adequate information
concemning thair coral reef and mangrove
arcas  Appropnate baschoe information 1s
a kev ingredient for successful coral reef
and mangrove resource management. The
technical capacity  to  undertake  the
necessary data collecuon and monnoring
programmes is now available at the
tregional level This expertise exists within
the regional universities and the regional
organssations  All surveys and inventories
need to be done through, or in conjunction
with, the appropriate island government
agencies. Surveys conducted by outside
agencies and personnel must include
training components for island government
staff Technology and skills transfer should
be a key aspect of any such surveys or
inventories, as this will allow long-term
monitoring to be conducted by wn-country
personnel.  Other key limitations to in-
country surveying and monitoring are the
lack of equipment and appropnate
facilities. The adoption of basic survey
standards for the region are needed, such
standards need to be practical and basic
enough for non-specialists to acquire data,
yet able to be built upon by researchers

Y
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with greater experience and knowledge.
The Manne Ecosystem Classification
System recently developed by SPREP and
The Nature Conservancy for the tropical
islands provides a regionally developed
framework for systematically inventorving
and evaluating coral reefs and related
ecosystems  This will also facilitate the
exchange of information within and outside
the region. in addition. specific data arc
required on the levels at which poliutants
become toxic to coral reef organisms and
affect reproductive recruitment processcs
The linkage between data collection and its
use in management (1¢. why dara and
information needs to be collected) requires
greater emphasis and visibility

Management

« Adoption of Integrated Coastal
Management approprnate to  Pacific
1slands circumstances.

« Adoption of Envirorunental Impact
Asscssment  procedurcs  and  post-
construction  momtonng for all
development activities

. Establishment  of  effective  marine
conservation and protected areas

. Control of marne pollution from land
based sources

The majority of Pacific islands are now
tending to move away from the sectoral
approach to environmental conservation
and management towards a  morc
coordinated or integrated approach
Therefore prioritties for coral reef and
related ecosystems conservatibn and
management will need to be considered in
relation to cach country or territorv's
individual environmental conservation and
management priorities.

Management strategies The development
of coral reef and mangrove resource
management strategies appropriate to
Pacific island circumstances are urgently
required. Such strategies will be required
not only to be technically relevant, but also

to be culturally and socially sensiive (many
traditional or customary strategies already
exist and this infrastructure should be built
upon where appropriate).  Management
strategies will need to address enforcement
and regulatorv issues tn situations where
enforcement agencics are under-staffed or
non-cxistent.  Most 1sland  government
officers arc vsually responsible for a broad
range of duties. of which coral reef and
maangrove 1ssucs may form only a lmmuted
part. The interrelated nature of Pacific
cnvironments will need to be taken into
consideration via the adoption of an
intcgrated approach to the management of
coral reef and related  ccosystems
Appropriate Integrated Coastal
Managenment (ICM) will provide the nrost
effective means  of managing  these
ccosystems within the reglon The adophion
and 1mplcmentation of appropriatc 1ICM
will assist in reducing the causes of land
based sources of pollution.

Protected areax.  Efforts to 1dennfy and
develop effective marine conservation and
protected areas within the region need to be
increased The emphasis should be directed
towards establishing appropriate  and
effective community management of such
areas.
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Guam 218.000 2 341 113,152 (909 i 1 2 0 11 4
Hawail ? 27 10,434 £ {90) 14 H 2 5 = 2) 1
Kinbati 3,550,000 J6 310 JT1.500 (791 3 15 0 18 4 1
Marshall Islands 2.131,000 34 181 45,000 (913 0 5 a 1% 5 1
Nauru 320,000 l 21 9,919 ("92) 1] | 0 0 2 ?
New Caledomia 1,740,000 ? 1% 13 164,573 (8% 4 5 4 5 14 10
Niue 390,000 1 250 | .29 (%) D 1 1 1] 1 x
Northern Marianas 1,823,000 15 331 | 17.600 (81 11 i 2 0 3 4
Palau 629.000 23 44| 5,600 (91} 2 19 1, 3 13 10
PNG 3120000 | > 1000° 462,841 | 1410000 (92) 3 pT] 15 al 35 10
Pitcairn Islands 800,000 a &3 53{93) 2 1 1] Z x x
Sclomon Islands 1.340.000 = GO0 27.336 285.176 ("B6) 1 16 10 3 12 v
Tokelau 290,000 3 10 1.577 (91} Q 0 0 3 x x
Tonga 700,000 174 699 101,000 ("50) 7 37 3 0 N 2
Tuvaly 200,000 9 26 8.6 ('87) | 3 [¢] 4 2 v
US - wermitories ! 7 28.2 +.500 ('3 0 E) 0 4 x B
Vanuatu 710,000 47 12.190 142 630 (3% 12 42 0 1 14 11
Wallis & Futuna 300,000 3 177 13.600 ("90) 2 3 1 0 = 7
Western Samoa 120.000 9 2,935 161,298 {"%0) 5 7 0 [5) k] 2

1. Modified from Maragos & Hahhus (196}, “sysicm’ means a group of interrelated indivudual 1slands or reefs # = present * = absent, 7 = no mformavon, 2. Scom {1993:. 3. UNEP/TUCN (1988).

4. Coicy & Koo (19951, Eison (19953 5, SPC{199%). 6. Revwew submissions 7. Dam for Australia nol complete for reefs m the Coral Sea. [nformacon was available for Lihou and Mermasd reefs only {DEST pers.
comm 1995} 8. “Recf communinics’ = where srucrural coral reefs arc sbsem 9. “Submerged reefs’ = recfs lacking ilands or pormancns land. 10, Figuees for manne urisdenon. bod ares and populanon are for all of
Australia. oot just the east coast, L1, A precoc figure 1 mod avaslable  There ace over 618 connnenal islands and 300 coral cays in the Gezal Barner Reef Manne Park alone (DEST pers. comm. 1999).
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COUNTRY OR | EXTENT OF REEF |  PROTECTED MANAGEMENT CAPARILITIES HIGHER EDUCATIONAL & RESEARCH
TERRITORY SURVEY AREAS FACILITIES WITH
RELEVANT MARINE COURSES
P CAPACITY RESEARCH & MANAGEMENT
. MONTTORING
American Sarmoa moderale ] ¢ moderate / high moderale moderare American Samoa Community College
Ausiraliz (zasterny moderate / hig : Y high high high range of universities and insuies
[ Cook islids moderate 4 moderae fow / modcrate moderate nene
FSM low | . low fow low College of Micronesia (FSM)
Fiji low / moderate (¥} low / moderate moderale low / moderate University of the South Pacific fnb regionai]
French Polynesia moderawe v high moderate 7 high moderate / high Université Frangaise du Pacifique
& EPHE-CRIQOBE Moorea
Guarn high < high high moderate / high University of Guam
Hawui tuel ¢ high high ___ high Unwversiry of Hawau; Hawau Pac. Univ,
Kinaal low ¢ low low low USP Aol Research Programme
Marshall Islands low -‘-_ x low low lpw College of Marshail Islands(?)
Nauru moderziz | E low low low none
New Caledonia Mo Tar ' v moderale / high high high Université Frangasse du Pacifique
Niug fow r moderure | x low low low none
Northern Marianas ow | moderaie | i moderate moderate moderate Northern Marianas Coilege
Palau moder iic | v low low / moderaie low 1 moderaie Palau Community College
PNG low ' 4 low / moderale low low Umiversity of PNG, Univ. of Tech.(?)
Pitcairn Islands lirs | miader sic [ . low low low none
Soiomon [slands low ' (v low low low Solemon Islands College of Higher Education
Tokelau low [ x low low low noac
Tonga iow v low low low none
Tuvalu oyw [ X low low low none
US - terrionies moderaic ] v bigh moderate / high high none
Vanuaiu low v low low low none
Wallis & Fuluna low x low unknown unknown none
Western Samoa as o moderin | v jow low lizwwe none

4 = fmbary ieel dizas, 1

sdjaven, bul calindos fent areas, * = pone. Mudified from UNEP/IUCN (1V881 & Holthuy & Maragos (%932 cued 10 Maragos & Holthus | 19961, See aiso Annex 6,
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COUNTRY OR EXTENT OF REEF PROTECTED MANAGEMENT CAFPABILITIES HIGHER EDUCATIONAL & RESEARCH
TERRITORY SURVEY AREAS FACILITIES WITH
RELEVANT MARINE COURSES
[1} CAPACITY RESEARCH & MANAGEMENT
MONITORING
American Samoa moderate v moderate / mgh moderale moderate American Samoa Community College
Australia (¢astern) moderate / high < high high high range of wnuversines and institutes
Cook Islands moderate s moderate low [/ moierale moderate none
FSM low x low low low Coilege of Micronesia (FSM)
Fiji low / moderale () low / moderdte moderate low / moderate | University of the South Pacific [nb: regionalf
French Polynesia moderate v high moderate / high moderaie / high Universit¢ Frangaise du Pacifique
& EPHE-CRIOBE Moorea
Guam igh v high high moderate / high University of Guam
Hawaii high v high high high Unwversiy of Hawaii; Hawaii Pac. Univ.
Kiribati low () C low low low USP Atoll Research Programme
Marshall Islands low x low low low College of Marshall Islands(?)
Nauru moderate x low low low none
New Caledonia moderate moderate / high high high Université Francaise du Pacifigue
Niue ) low / moderate bd low low low none
| Nojthern Marianas | low / moderate [ moderate moderaie moderate Northern Marianas College
Palg moderale v low low / moderare low / moderate Palau Community College
PNG : low v Iow / moderale low low University of PNG, Univ. of Tech.(?)
Pitcairn Islands low / moderate x low low low none
Solomon Islands low () low low low Solmon [slands College of Higher Education
Tokelau low x low low low none
Tonga low v low low B tow none
Tuvalu low x low low low none
US: - territories moderate v high moaderate / high heh none
Vanuaru low v low tow low none
Wallis & Fumuna low x low unknown unknown none
Westeru Samoa low / moderate v low low i low none
1 ¥ = includes reef areas, {7} = adjacent. but excludes reef dreas, ® = none Modihed from UNEP/AUCN 41988} & Holthus & Mazapos (19920 cited in Maragos & Hulthes 0199610 See also Annez 6
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{Note: This table s based upon respooses received 10 regusins [oF wnlarmation and 15 herefare no J compleie indication of all ensring programmes|

LA TRIES NSWOLVED

AlL2E Pacilic wlard
SPREP members

ORGANISATION / T AcTviTy DURATION Fusuis [ AmauNT _|
INSTITUTION [EMND DATE SOIHCE {TI%%) |
SPREP Surveying. waaning. worksnngs, m.l:.:g-:_rr.c ol plans. 5owrs [Eeec W3 C1DA — AW
Coastal hahitad surveys; mangicyde managemern Iyr (Dec. 95 AusAiD & L5 = 95,000
Comservation area establizhment & managemen Syrs (Aagr CHEY | GEF via UNDP tom
ElA programme Oon-Balng Ausall
ICRI warkshaps (Philippines & Fiji) Gomth iDee 951 | Aasall, CIDA, — 300
UNESCWIOT,
1M
SOPAC Coastal ARErBgALE FEROuUICE SUCVEYS 1 b3 -1 AusAalD & EU ~ 211,40

Caastal moniranng & process srudecs

Caasial mapping & remmde sbnsimng
Trammng, wirkshops & schalarsnips

ar B

LYT )
1owr {79

U3, Chana,
ELl, CFTC
France

ELT, ClDa,

AusAlly, CFTE,

AN 13 Macainie isiand
SO AT mumbess

| NE
Regional ifata cemire Twr i’ EL ~— | I
South Pacific Commission | Inshore fisheries asssssment, manzpemenl alvive & Ci1-RaImg U CHAA, All 23 Praafic island

anachment 'riining
Integrated Coastal Fosherics Manapgement Pr

Universuy of the South
Pacific

Marine snidies programme (pro-deeres, Corrtiisares,
diplomis, bacheior's & post-grodute); cominuing
educarion, marine public sducalim pragrantme,

East-West Cenler

Hapid ecodegical auses: meni maTine mCoilarng.
ELA traicung. tisk assessmeny protectsd areas
planning; turdhing grachaie degree fellgwslups lor
Pacific [slanders

[ s |

liNIP, ATIAR,

__Fan

WaTins

Ty sralle
MacArider,
ATH, Mauonal
Prrk Sepvice,
SPREP, TXI
EW'C . Gornn
Palicy Imstiiile

EI5P ' |13 memieT

SR members

Saunleses (Cvaak 14 . Fyj
Raribacy Marshall Is
Manry, Wi, Salnmon
i, Towclau. Tomea.
{iivali, Vamiang W
Samoa}

'-.|"-i:;':||' Samima Fah
Palan Mazshall s,
Hawaii and ceher Pacific
isand conlncries
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ORGANISATION / ACTIVITY DURATION FUuNDING AMOUNT COUNTRIES INVOLVED
INSTTTUTION (END DATE) SOURCE (LiSS)
Intermational Ocean Trawmng courses: management & development of on-going UNDP, Cormm. 150,000 All Pacific countries
Instinate - South Pacific- coastal fisheries; coastal management with reference Sec., Sasakawa (annual)
1o sroall islands: mapagement issues in resource & Foundation, etc.
environmenial economics; fisheries economics &
management; practical taxonomy & identification of
iropical Indo-Pacific non-geniculate coralline algae
The Nawre Conservancy | Rapud ecological assessments; marine protecied OR-going Various: US, ¥ PNG, Sciomon Islands,
arcas. community based marine resource Japan & other Palau
management privale &
government
: sources
Pacific Island Network Exlension: lechmcal assisiance; \rautng; manne & ? US Gowt. ? American Samoa, FSM.
coastal project support Marshall Is, Palau,
NMI, Hawaii
University of Guam Coral reel rescarch; regional technical suppart and on-going Governmeni of Guam, Palau, FSM,

Marine Laboralory

training; BS and MS degree programmes;
community education

Guam; grants &
contracts

Marshall Is., US, Asia
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Padific Region Report on tha Issues and Activities Associated with Coral Reefs and Related Ecosystems

Annex 5

Key Institutions in the Region Involved with Regional
Coral Reef and Related Ecosystems Activities

South Pacific Regional
Environment Programme
(SPREP)

Address: P.O. Box 240, Apia,

Western Samoa Tel: (685) 21929:
Fax: (688) 2023)

South Pacific Applied Geoscience
Commission (SOPAC)

Address: Private Mail Bag, GPO.
Sava, Iy Tel (679) 381139 Fay
(6795 370040

South Pacific Commission (SPC)

Address: B D3 Noumea Ceden.
New Culedonia Tel (6X¥7) 262000
Yan (G877 263R18

Forum Fisheries Agency (FFA)

Address: PO oy 629 Memar.
Solomon Iskimds o) 677y 21124
[ax (677239493

The University of the Sauth Pacifice
(USP)

Address: 'O Bos oY Suva. Fip
Tel  (679%  MIS272 Fan (679)
01490

University of Papua New Guinea
(UPNG)

Address: P.O. Box 320, Waigan,
PNG Tel: (675) 253900, Fax: (675)
267187

Type: Regional inter-goverrunental organisatjon

Area: Environment

Countries: 22 Pacitic island member governments

Relevant Programs: Coastal Management & Planning;
Conservanhon of Biological Diversity, Climate Change;
Environmental  Education & Training, Prevention &
Managernent of Pollution: Environmental Management &
Plarning. Environmental Intormation: Capacity 21.

Key Activities: Inlegrated coaslal management, management
plan development; coastal habitat surveying: training,
information; development of conscrvalion arcas. species
conservation: EIA

Type: Regional inter-governmental organisalion

Area: Geoscience

Countries: 13 Pacific island member govertunents

Relevant Programs: Coastal. Itaning. Information

Keyv  Activities:  cousial  mapping.  coastal  management
(peoscience) lrmnimg courses & scholurabips. geoscrence
Hitonnation

Type: Reewnal mier-governmental organixation

Arca.  fisheries. Agnienlure Demogropln,  Rural

Technology Feonomic Statisties Conmmmity Health

Countries. 22 Paycrfic nand member governments

Reley ant Pruprams: Coasta) Fasheries

Koy Activities: Tnshore resource axsessmenl & minagement.
lisheties mtommation

Ty pe: Kegonal imter-govermunental organisition

Arca: [ islicries

Countries: |- i island member govenunents
Relevant Programs:

Kev Activities: Fushieries assessment and management

Type: Unneraaty

Area: Iducation rescarch & consulung

Countries: |2 Pacilic sland countrv members

Relevant Progrums: Marine Swidics Programme. Ocean
Resonrces  Management  Programme.  Atoll  Research
Progrunune ( Turawa. Kinbalh). nstilute of Marine Resources
{(Honara, Solomon Is ). Pacihc Islands Manne Resourcex
Infonnution Svstem  (PIMRIS): Manine Public  Education
Progranune (Institute ol Education).

Key Activities: Certificale, diploma ond degree courses on
campus & by extension

Type: Umversity

Area: Education, rescarch & consuliing

Countries: PNG

Relevant Programs: Biology. Motopure [s Research Station
Key Activitiex: Coustal managemeant, ccology

.
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University of Guam (UOG)

Address: Marine Laboratory, UOG
Station, Mangilao 96923, USA. Tel:
(671) 734 9510 Fax: (671) 734 6767.

Université Fran¢aise du Pacifique

Addresy: B.P. 4635, Papeete, Tahili,

French Polynesia Tel: (689) 421680

Fax: (689)410131.

B.P. 4477, Noumea, New Caledoma

Tel: (687) 2354935 Fax. (6R7)

254829.
University of Hawaii
depts )

{various

Address: University of Hawan at Manoa,
Honolulu, HI 96822, USA Te!
{(information) (RO8) 956 K111 Fax

James Cook University of North
Queensland (JCUNQ)

Address: Post Oflice, James Cook
University, Townsville, Qld 4811,
Australia. Tel: (61-7) 7814111;
Fax: (61-7) 7251570

East-West Center

Address: 1777 East-West Rd,
Homnolulu, HI 96848 USA. Tel. (info).
(808) 944 7111 Tel(coastal, EIA):
(808) 944 T271; Fax (envirn.). (808)
944 7298

Great Barrier Reef Marine Park
Authority (GBRMPA)

Address: P.O. Box 1379, Townsville,
QId 4810, Australia. Tel: (61-77)
818811; Fax: (61-77) 726093

Type: Univessity

Area: Education, research & technical assistance

Countries: Guam, Micronesia

Relevant Programs: Marine Laboratory

Key Activities: coral reef research. MS degree programmme:
technjcal assistance: research expenences lor undergruduate
and high school students, panicularly Paciic islanders:
regiona) training

Type: Universitv

Area: Education. research & consulting

Countries: French Pacilic Termitories

Relevant Programs:

Key Activities: Corsl research. amlropogenic mmpacis on
corals & lagoons. monitoring {bleachmg): trmning

Tvpe: Universii

Area: Education, rescarch & consulting.

Countries: Pucihe region. Japan. Kored. China

Relevant Programs & Key Activities: Dept ol Botany -
ulpae & mvertebrales Dept o1 Zoolapy - reet’ (ish. Hawaii
Institute ol Marine Biolagy - vorul reels. Oveanography -
deep  sea.  palaeoecology,  coostal  geomorphology.
Geography: Pacitic Biomedical Research Center - genelic
rexearch coral reelx: Sea Gran( Program - Pacific [sland
Network, extension. applied research: Pacitic  [slang
Swudies: Urban & Regional Planning - CZM, planning.
Social Science Rescarch Institite

Type: University

Area: Educalion, research & consulting.
Countries: Australia, Asia, Pacitic
Relevant Programs: School ol
Environmental Studies

Key Actlvities: coral reet and mangrove research [need to
obtain more information]

Biological Studies:

Type: US federally funded international center for technical
and cultural interchange between the East (Asia-Pacific)
and West (USA).

Area: Rescarch, education, monutoring, management.

Countries: Mainland USA, Hawa, tropieal isfard Pacific,
East-Asia, SE Asia, South Asia (o Red Sea (excludes
Africa & rest of Americas)

Relevant Programs: Environment,
Developrnent Program (PIDP)

Key Activitles: Environment: Coasial msanagement, ELA,
protected arcas rapid assessment, nisk Assessment,
training, monitoring

Pacific  Islands

Type: Government authority

Area: Management, plaoning, research, monitoring &
consulting.

Countries: Australia, Asia, Pacific

Relevant Programs:

Key Activities: Management of the Great Barrier Reefl
Marine Park; [neéd to obtain more information}
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Australian Institute
Science (AIMS)

of Marine

Address: PMB No 3, Townsville,
Qid 4810, Austrahia. Tel* (61-77)
534211. Fax: (61-77) 725852

Institut Francais de Recherche
pour l'Exploitation de la Mer
(IFREMER)

Address: BP 2059, Noumea Tel
(687) 285171 Fax: (687) 277122

B.P 7004, Taravao. Tahiti. Tel: (689)
$71274, Fax (689) 572477

Institut Franc¢ais de Recherche
Scientifique pour le
Développment cn Coopération
(ORSTOM)

Address: Centre ORSTOM - ‘Tahin,

BP 529, Papecte,  French
Polvnesia. Tel (689) 4398&7
Fax, (689) 429555

Ecole Pratique des Hautes Etudex
(EPHE-CRIOBE)

Address: BP 1013, Papcloal,
Moorea, Polynesie trangaise Telr
(6R9) 561345, Fax. (689) 362813,

Sea Grant Extension Service
Pacific Island Network (PIN)

Address: University of Hawaip Sea
Grant Extension Service, MS 226,
Honolulu, 11awaii 96822, USA Tel
(808) 9569875, Fax: (8(18) 956 2838

Pacific Science Association (PSA)

Address: P.O Box 1780', Honolulu,
Hawaii 96817, USA. Tel' (808) 848
4139; Fax: (808) 841 R968

Intermational Center for Living
Aquatic Resources Management
Coastal Aquaculture Center
ACLARM CAQ)

Address: PO Box 438, Honiarg,
Solomon Istands. Tel: (677)
20255 Fax: (677) 22130,

Type: Research institute

Area: Research, monitoring, consulting & training.
Countries: Australia, Asia, Pacific

Relevant Programs:

Key Activities: coral reetf and mangrove research and
monitoring: [need 1o oblain more information]

Type: French Government

Area: Research

Countries: French Pacitic Territories

Relevant Programs:

Key Activities: Coral rescarch, coaslal management, surveys,
(raining

Type: Frenchntenational research mstitutional network
Area: Research. moniloring,

Countries: French Pacilic temitorres

Relevant Programa:

Key Activities: Anthyopogemic impacts on coral reels. remole
sensmg manculture, ceologicol studies on coral reets: coral
bleaching. traming.

Type: French research institution

Arca: Research, monitoring. education, consulting.
Countries: French Polviiesia

Relevant Programs:

Key Activities. Stability of reels.  carbon  budgets,
anthropogenic pollution & natural events, socio-cconomy of
reefs & resources. EIA momitonsg. biodiversiiv. coastal
management:  traming, remole  sensing,  conservation &
protected areus

Type: US Governmenl

Area: Exlension

Countrjes: US-A(lihated islands (except Guam)

Relevant Programs: In-counlry extension agents

Key Activities: Extension. fechmcal assistance. (raimng.
merine & coustal project support

Type: Association

Area: [nformation exchange

Countries: Pacilic region

Relevant Programs: Pacilic Science Congresses. Scientific
Task Forces & Committees: Publications

Key Activities: Inlormahon ¢xchange, meetings

Type: NGO

Area: Research, mounitoring, management
Countries: Solomon lslands

Relevant Prograums: Clams, reefs

Key Activities: clam rescarch, reef research
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International

Ocean  Institute
Operational Centre ([OI-South
Pacific)

Address: ¢/- USP, PO. Box 1168,
Suva, Fiji. Tel: (679) 305446,
Fax: (679) 305559

The Nature Conservancy (TNC)

Address: Pacific Region, tl]6
Smith Street. Honolulu. Hawaii
96817. USA. Tel: (808) 537 43508.
Fax: (808) 545 2019.

Greenpeace Pacific Campaign

Address: (1) 14 MacGiregor Rd,
Suva, Fiji. Pnvale M)l Bag Suva.
Fip Tel (679) 312861 Fax (679)
312784

(2) Pnvate Bag, Wellexleyv St
Auckland, NZ. Tel. (64 9) 377 G128
(3) 139 Townsend S1, San Francisco.
CA 94107, USA. Tel' (413) 312
9025,

World Wide Fund for Nature South

Pacific Office (WWF)

Address: 4 Ma'alu Strezet, Suva, Fip:
c/- Private Mai) Bag, Suva, Fiji. Tcl:
(679) 315533, Fax. (679) 3}3410

Type: NGO

Area: Education, tramning

Countries: Pacitic region

Relevant Programs: UN/DOALOS TRAIN-SEA-COAST,
Curriculum Development Urnut

Key Activities: Training courses. leadership  seminars;
cumculum  development 1 ocean  policy, [isheries
management and  development, & cosstal management;
networking.  quarterly newsletter PASIFIKA. Ocean year
book. PACEM [N MARIBUS annual conlerence

Type: NGO

Area: Biodiverai conservation

Countries: PNG. Solowon [s, Palau. some Pacific region
Relevant Programs: Research. mamagement. mominnng
Key Activities: Rapid  ecological  assessmentst  marine
protected  arcux  regional  biodiversin conservation.
community based marmme area & resonrces  manigement.
martne ceosvstem cassilication svstem. triel manne lenure &
use rights' dextructive tishing prictices

Type: NGO

Area: Rexearch. public awareness. momitorig,

Countries: Pacific region

Relevant Programe Coral reel oustal wanagainem

Key Activities: Research (coral blecadungi mlomation
exchange. awireness. conunnimty based sustinnabilitv: direct
action.

Type: NGO

Area: Research, public awareness, momtonng, management.
Countries: Pacilic region

Relevant Programs: Coastal management

Key Activities:
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Annex 6
Existing Protected Areas for Coral Reef and/or
Adjacent Island Environments in the Pacific Region.

(Modified from Maragos & Holthus 1996 (Table 20) based on UNEP/IUCN 1988 and Holthus
& Maragos 1992: and review submissions).

American Samoa
Rose Atoll National Wildlife Refuge
Fagatele Bay National Marine Sanctuary
Ofu Terntonial Marine Park
American Samoa National Park (Tutuita & Ofu)

Australian Islands
(2 within nsular tropical Pacific, excluding 4 more associated with Great Barrier Reef)
Lord Howe Island Permanent Park Reserve
Elizabeth and Middleton Reefs Marnne National Nature Reserve
Plus a large number of Queensland State Marinc Parks, Fishery Reserves and other reserves

Cooks
Suwarrow Atoll National Park
Avatiu Foreshore Reserve (excludes reef areas)
Aitutaky Trochus Reserve
Pukapuka village reserves (seasonal closures)

Federated States of Micronesia
none

Fiji
(all exclude reef areas)
Vi Levu
Vuo Island
Draunibota Island
Labiko Island
Makogai lagoon (by agreement between Tut Levuka & the Minister for Primary Industries)

French Polynesia

Marquesas (all exclude reef areas)
Hatuta'a
Eiao
Mohotant
Motu One

Society Is. - Manuae

Tuamotus - W.A. Robinson Integral Reserve
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Guam
Anao Conservation Reserve
Andersen Airforce Base Ecological Reserve
Haputo Ecological Reserve Area
Orote Peninsula Ecological Reserve Area
Pati Point Natural Area
War in the Pacific National Historic Park
Lumunao Barmer Reef
Guam National Wildlife Refuge

Hawaii & Other U.S. Islands

Hawaii Island
Kealakekua Bay Manne Life Conservation District (MLCD)
Lapakahi State Histoncal Park MLCD
Wailea Bay MLCD
Hilo Bay Marine Fisheriecs Management Area (MFMA)
Kailua Bay MFMA

Kaho'olawe
Humpback Whale National Marine Sanctuary

Kaua
Waimea Bay & Recreational Pier MFMA
Hanamaula Bay & Ahukini Recreational Pier MFMA
Milolii Reef State Park
Nualolo-Kai Reef State Park

Lanai
Hulopoe Bay - Palawai-Manele Bay - Kamao MLCD
Manele Boat Harbor MFMA

Maui
Honolua & Mokuleia Bay MLCD
Kahuiui Harbor MFMA
Cape Kinau, Ahihi & La Perouse Bays State Natural Area Reserve
Molokins Islet MLCD

Kure MFMA

Northwest Hawaiian Islands (except Kure & Midway)
National Wildlife Refuge (NWR)

Oahu
Hanauma Bay MLCD
Pupukea Beach Park MLCD
Watkiki - Diamond Head MLCD
Coconut Island Manne Refuge

Baker Island NWR

Howland Island NWR

Jarvis Island NWR

Johnston Atoll NWR

Japan
Okinawa
Kaigan Quasi National Park
Iriomote National Park
Ishigaki
Kabira Bay Marine Sanctuary
Nagura Bay Manne Sanctuary
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Kiribati

(all exclude adjacent reef areas)
Kiritimati Wildlife Sanctuary
Malden Whldlife Sanctuary
Starbuck Wildlife Sanctuary
Rawaki Wildlife Sanctuary
McKean Wildlife Sanctuary
Vostok Wildlife Sanctuary
Bimie Wildlife Sanctuary

Marshall Islands

noriec

Nauru
none

New Caledonia
New Caledonia shoreline protected zone
Parc du Lagon Sud
Mautre [slet Nature Reserve
Amedee Islet Nature Reserve
Great Reef Rotating Reserve
Yves Merlet Manne Reserve

New Zealand
(Kermadecs. Tokelau)
none

Niue
none

Northern Mariana Islands
(all exclude reef areas)
Guguan
Maug
Farallon de Pajaros
Asuncion
Saipan
Managaha Island

Palau
Ngerukuid Islands Wildlife Preserve
Ngerumkaoul Channel Fisheries Reserve
Ikedelukes Reef Trochus Reserve
Ngederrak Reef Fisheries Reserve
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Papua New Guinea
New Britain
Talele Island Nature Reserve
Nanuk Island Provincial Park
Garu Wildlife Management Area (WMA)
Manus
Lou Island WMA
Ndrolowa WMA
Milne Bay (New Guinea)
Sawataetae Wildlife Management Bay
Baniara Island Protected Area
Madang
Ranba (Long) Island WMA
Macclay Park
Karkar
Bagiai WMA
Western Province
Maza WMA

Solomon Islands
(all exclude reef areas)
Tulagi
Oema
Mandoleana
Dalakalau
Dalakalonga

Tonga

Nuku'alofa
Fanga'uta & Fangakakau Lagoon Reserve

Ha'atafu Beach Reserve
Hakaumama'o Reef Reserve
Malinoa Island Park and Reef Reserve
Monuafe Island Park and Reef Reserve
Pangaimotu Reef Reserve

Tuvalu

none

Vanuatu
Espiritu Santo
President Coolidge and Million Dollar Point Marine Reserve
Efate
White Sands Recreational Reserve
Aore
Bukaro Recreational Reserve
unnamed Recreattonal Reserve
Malo
Naomebaravu Recreational Reserve
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Wallis & Futuna

none

Western Samoa
Upolu
Palolo Deep Marine Reserve
Saanapu/Sataca Mangrove Forest Conservation Area
Aleipata District Conservation Area
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