REGIONAL WETLANDS ACTION
PLAN EQREBEIENRAGIBIGHIS ANIBIS

P—_‘
H
P——_,

V4

Zr @

R e

e
South Pacific Regional Environment Programme— SPREP.



Il

Member countries of SPREP

American Samoa
Australia

Cook Islands

Federated States of Micronesia
Fiji

French Polynesia
France

Guam

Kiribati

Marshall Islands

Nauru

New Caledonia

New Zealand

Niue

Northern Mariana Islands
Palau

Papua New Guinea
Pitcairn

Samoa

Solomon Islands
Tokelau

Tonga

Tuvalu

United States of America
Vanuatu

Wallis and Futuna

SPREP Library Cataloguing-in-Publication Data

Regional Wetlands Action Plan for the Pacific
Islands. - Apia, Samoa: SPREP, 1999.

vi, 25 p.; 24 cm.
ISBN: 982-04-0197-6

1. Wetlands conservation - Oceania.
1. South Pacific Regional Environment Programme.

333.918

Edited by SPREP' s Publication Unit

Design and layout by Michael von Reiche

Printed on Passport recycled paper
by Stredder Print Ltd
Auckland, New Zealand

© SPREP 1999.

The South Pacific Regional Environment Programme
authorises the reproduction of this material, whole or in
part, in any form provided appropriate
acknowledgement is given.




REGIONAL WETLANDS ACTION
PLAN FOR THE PACIFIC ISLANDS

| A —
| A —
A —




T il e _ri rin T | w1 et A wn wne
Lk 2% oevEronoe iy y (o
FPRTIRERPR R Y ] ¥ Py
L L AN TYIZ MIN oy = e
BT T — “. ._ R s o . ...:___s_v.-._..ﬁ =
F.ﬂ__.n.— f ..___...t.w." My _
! b { i Y ey
| raapiy e M
i .\.....____.r..._.. i s
: ; -
AP s ST i ..... - -
! : ! ke "
s i R S | " i w
M TSR f il
WL H rp—— | B
i "
g (1T N T i i
ary, i ]
MHITILIA R ! g WTIOHLENY
Y
g : ipia s -
S g
WISIMATOH 5 AP abIL [ l= DR L S L
FTT - TN T T TIITH . TINOOETra %
: . A
o T : M- q._uuﬁ_. %, M el 4
HINTI eI Ly C MOdDHIH ] '
= WL s R ! 1
fos J yzare, " | : o fh
e o _ T s w B
. i e VOMYS ! e ; 1
.._._.u._. . HYRIHIHY 0, .u_un_ 1S ML AR may | P
b ; i
g s =
YOWHYS . ", sl 3 il
X2 o o ] -
i my TRICUEND VT i, e
wen Wy TR (RN azi
SN , b Wi - .u.sf._._.....w.... [T — iy
TS AwIFHaL G ] [ % /.“.x .
[RTER T T e P el { nan ey
. Ligh T8 SOMYTS] MDEOTE o s ..:fffp. 4
: " e f 1 f
y ST e g * L
i B e B - -
. I [y ar MPLER E S
Wu ; | T q..."_? M, .._..:._... m.._._u.\.““._.._.__ . .___E-J ey A 5
3 \ - )
i SOHYTE AIMEGH SMhwk = : - /
! VENEA . nunTn VINMIND MIM WNdvd £
e ' ]
R A |
L H ZiHi 1L dIWIAH 1
E_.U_Hm.ﬁ SpuE|s] Jgoed =4 xm.
SUNRIIN -
2 = & ek &
1 i P Ty I ! i nrvd
. - VISIHNOUIIM 40 534VLS Q3L wHIaad
I T, MFTTH i Y
“dl - ' - .‘.--_. Hira!
L2 i f SHENS
SAMYIS. TIWHSHYIH s i
wEdNy  AURES ALy - WD
3 E
3 T
TELY “eLIHATT » _.m"_ SONYIS g
|g WHETH Y i
3 MHHEIHLIHOM s diyi
i - QHYTE Fitean, )
i i =
Al Palr el H.rs_. LI T _J L LT N LE 1} LS AW




Foreword

Wetlands are among the world’s most productive environments and as such, their importance
cannot be overstated. Indeed their importance is expressed in how they maintain ecological
processes as well as the diverse flora and fauna they protect, nurture and sustain. Aside from
having cultural and traditional significance, wetlands provide tremendous economic and
conservation benefits through fisheries production, maintenance of water tables, water storage
and flood control, shoreline stabilisation, water purification and recreational opportunities.

The peoples of the Pacific islands region share common aspirations toward ecologically
sustainable development. We have to use our resources for today but at the same time we
want to make sure that there are enough for our children tomorrow. However, a number of
circumstances in the region combine to restrict the opportunities for both development and
conservation of wetlands and other ecosystems. These include the small land masses of idands
and their widespread dispersal. In some countries, the pressures of population growth and
competing resource use are major threats to ecologically sustainable development and
conservation of productive mangrove areas.

This Regiona Wetlands Action Plan was devel oped and endorsed by Pacific idand governments
in response to the cal for greater effort and commitment to the conservation and sustainable
use of wetlands in countries of the Pacific. It provides an overview of existing programmes
for the conservation of wetlands in the Pacific region aswell as arationale and framework for
action to increase and improve the wetlands conservation situation in the Pecific. Thisplan is
now ready for implementation.

SPREP is committed to supporting and working with its member countries and other partners
in the implementation of this Regional Wetlands Action Plan. It is a tool that will assist
wetlands conservation activities in the Pacific idands region and it provides a way to help
Pacific communities achieve ecol ogically sustainable use of wetlands and associated resources.

Tamari’i Tutangata
Director
SPREP




| —
—
I Contents

Foreword iii
1. Introduction 1
2. Mangroves in the Pacific islands region 3
Pacific context 3
Biodiversity of mangrove communities 3
Mangrove functions and values 3
Mangrove utilisation 4
Summary of ecological importance 5
Conclusion 6

3. Regional Actions for Mangroves 7
3.1 Management 7
3.1.1 Regional Wetlands Management Officer 7

3.1.2 Resource assessment 7

3.1.3 Establishment of national mangrove/wetland committees 7

3.1.4 Preparation of management plans 8

3.1.5 Implementation 8

3.1.6 Review 8

3.1.7 Legislation and policy 9

3.1.8 Rehabilitation 9

3.1.9 Environmental impact procedures 9

3.1.10 Linkage and coordination 9

3.2 Capacity building 10
3.2.1 Institutional strengthening and staff training 10

3.2.2 Community education 10

3.2.3 Community involvement 10

3.2.4 Interpretive facilities 10

3.2.5 Information management 10

3.3 Research and monitoring 11
3.3.1 Regional monitoring of health of mangrove 11

3.3.2 Traditional knowledge 11

3.3.3 Ecological research 11

3.3.4 Endangered species 12

3.3.5 Mangrove response to sea-level rise predictions 12

3.3.6 Economic values 12

4. Freshwater Wetlands in the Pacific islands region 13
Lakes 13
Marshes 13
Freshwater swamp forests 14
Rivers 14

I _/'._ ivl




I

5. Regional Actions for Freshwater wetlands

5.1 Management
5.1.1 Awareness materials - biodiversity conservation
5.1.2 Awareness materials - introduced species
5.1.3 Awareness materials - river modification
5.1.4 Pilot studies - sustainable fishery
5.1.5 Pilot studies - ecotourism in lakes

5.2 Capacity Building

5.3 Research and Monitoring
5.3.1 Map and classify the freshwater wetland estate
5.3.2 Inventories of flora and fauna
5.3.3 Populations and threats to freshwater fauna
5.3.4 Ecology of freshwater species

6. Overview of existing wetland and conservation programmes

Ramsar Convention

Other Conventions

Global Marine Conservation Programmes

Pacific islands region programmes of other global organisations
Other Organisations

7. Implementation of the Action Plan

Tables

Table 1: Mangrove areas and species diversity in the Pacific islands

Table 2: Implementation of the Regional Wetlands Action for the
Pacific islands Mangroves

Table 3. Regional Actions for Freshwater Wetlands

References

15

15
15
15
15
16
16

16

16
17
17
17
17

18
18
18
19
19

20

21
22

23




Acronyms

AIMS Australian Ingtitute of Marine Science

ASEAN Association of South-East Asian Nations

AusAID Australian Agency for International Development

AWB Asian Wetland Bureau (part of Wetlands International)
CARICOMP Caribbean Coastal Marine Productivity Programme

FSP Foundation for the Peoples of the South Pacific

GEF Globd Environment Fecility

GOOS Global Ocean Observing System

ICLARM International Centre for Living Aquatic Resource Management
ICRI International Coral Reef Initiative

10C Intergovernmental Oceanographic Commission

ISME International Society for Mangrove Ecosystems

IUCN The World Conservation Union

NEMS National Environmental Management Strategy

NGO Non-governmental Organisation

PIANGO Pecific I1dands Association of Non-government Organisations
PIC Pecific ISand Country

PIMRIS Pacific Iand Marine Resource Information System

PNG Papua New Guinea

RWAP Regiona Wetlands Action Plan

SPACHEE South Pecific Action Committee for Human Ecology and Environment
SPBCP South Pecific Biodiversity Conservation Programme

SPREP South Pacific Regionad Environment Programme

TNC The Nature Conservancy

UNDP United Nations Development Programme

UNESCO United Nations Educational, Scientific and Cultural Organization
UPNG University of Papua New Guinea

uUsP The University of the South Pecific

WCF Wetland Conservation Fund (Ramsar Convention)

WCMC World Conservation Monitoring Centre

Wi Wetlands Internationa (includes AWB)

WMO World Meteorologica Organization

WWF World Wide Fund for Nature

il



1. Introduction

The area of concern for this Regional Wetlands Action Plan (RWAP) is the Pacific idands
region, extending from Palau and the Northern Mariana Islands in the north-west to French
Polynesiaand Pitcairn in the south-east, encompassing 22 Pecific idand countries and territories
including large countries such as Papua New Guinea (PNG). It equatesto theregion of operation
of the South Pacific Regional Environment Programme (SPREP).

Wetlands considered in this RWAP comprise intertidal ecosystems of mangroves and mudflats,
and freshwater ecosystems of |akes, marshes, swamps and rivers. The primary focus of the
RWAP is mangroves, with secondary emphasis on freshwater wetlands. It is recommended
that a separate action plan be devel oped for seagrasses.

Mangrove forests occur on low energy, sedimentary shorelines of thetropics, generally between
mean tide and high tide elevations. There are two main environmental settings for mangroves
of the Pacific, deltaic and estuarine mangroves of high idands, and embayment, lagoon and
reef flat mangroves of low idands. Mangrove trees have specia physiologica adaptations to
the environmental stresses of their intertidal habitat, of high salinity, low oxygen, poor nutrient
availability and substrate mobility. Mangrove ecosystems have high fauna diversity of microbes
(bacteria, protozoa, fungi), invertebrate infauna (i.e crabs), fish and birds.

One of the main wetland conservation issues in the Pacific idands region today is the loss and
degradation of mangroves (see Section 2) resulting from human activities. The human
population in the Pacific idands region is in the order of only six million, of which more than
half is in Papua New Guinea. However, rates of population increase are relatively high and
land areas are small. This results in considerable pressure on natural resources, especialy in
the coastal zone which is where most people live.

Most Pacific idand countries (PICs) have limited resources which limit opportunities for
economic and social development and conservation programmes. Also whereas many local
communities practice sustainable use of wetland resources, the increasing demand for material
wealth is often the cause for those practices to be unsustainable.

The land tenure situation is dso a mgor influence on wetland conservation in the Pecific
idands region. Most land is in customary ownership, which means that consultation between
owners, government and other stake holders is needed for land use planning. Inshore waters
are held in customary tenure in some countries but are State owned in others.

Some conservation areas have been established in PICs but overall they are few in number and
small in area. More effective however, have been the collective efforts of governments, regiona
and local NGOsin the recent integrated conservation and development projects (ICAD projects
in PNG; South Pacific Biodiversity Conservation Programme (SPBCP) Conservation Area
projects in other PICs).




A Regional Workshop on Wetland Protection and Sustainable Use in Oceania, organised
by Asian Wetland Bureau (AWB) and SPREP, was held in Port Moresby, PNG, in June
1994 and the participants (from seven PICs) produced an Action Plan for Wetland
Conservation in the Pacific (Jaensch 1994) containing more than 60 genera action points.

Following thereview of theAction Plan for Wetland Conservation in the Pacific by SPREP,
it was decided that it should be developed further to produce a Regional Wetlands Action
Plan (RWAP) that focused on mangroves containing actions that could be implemented by
SPREP and/or collaborating organisations. SPREP appointed a team consisting of Noah
Idechong (Palau Conservation Society), Joanna Ellison (Austraian Ingtitute of Marine
Science) and Roger Jaensch (Oceania Program of Asian Wetland Bureau), to produce a
draft RWAP in October 1995.

The purpose of the RWAP is to provide arationale and framework for actions to improve
the wetland conservation situation in the Pecific idands region, which could be readily
implemented. The target readership of the RWAP therefore is primarily SPREP and
collaborating organisations, notably AWB, aswell asrelevant national agencies and potential
donor organisations. The RWAP was brought to the attention of the Pacific Regional
Workshop of the International Coral Reefs Initiative (ICRI), which addressed mangroves
and related ecosystems in addition to cora reefs.

The RWAP includes background on the conservation values and conservation status of
mangroves and freshwater wetlandsin the Pecific islands region and an overview of existing
wetland conservation programmes. Regiona actionsfor mangroves and freshwater wetlands
are listed under the broad headings of Management, Capacity building, and Research and
Monitoring (the list of actions reflects current knowledge, Situations and priorities, and is
not exhaugtive; periodic review will be required to keep it a “living” action plan). Time
frames, resources and partnership for implementation of the actions are proposed in the
concluding section of the Regional Wetlands Action Plan.



2. Mangroves in the Pacific islands region

Mangroves of the Pacific idands occur in close association with offshore benthic communities
of seagrass and coral reefs. Juxtaposition and internal character of the habitat are influenced
by common physica conditions at each location, and they are closdly linked through common
food chains, sediment fluxes and chemical cycles.

Pacific context

In the Pacific idands, the total areaof mangrovesisat least 343,735 hectares (ha). The largest
areas occur in Papua New Guinea, Solomon Idands, Fiji and New Caedonia (Table 1). The
world mangrove areais estimated at 14,197,635 ha (Lacerda et a., 1993), hence the Pacific
islands region has 2.42 per cent of the world’s mangroves. Each PIC has a unique mangrove
community structure, shown by the number of mangrove species present in Table 1.

Biodiversity of mangrove communities

A total of 34 species of mangroves and three hybrids (Table 1) occur in the Pacific idands
region. These are of the Indo-Md ayan assemblage (with one exception), and declinein diversity
from the west to east across the Pacific, reaching alimit at American Samoa. The mangrove
species in Hawaii are introduced, and one is thought to be introduced in French Polynesia

Most mangroves are habitat specific, 23 of 33 mangrove tree species listed in Table 1 occur
exclusively inintertidal habitats. The remaining mangrove associ ate species may also be found
occasiondly in habitats such as dry littora forest.

In New Caledonia, Fiji, Tonga and Samoa, Rhizophora mangle occurs, digunct from its
extensiverangesin America. Thisisthe only American mangrove species present in the Pacific
idands, and is now known to be indigenous (Ellison, 1991). Studies in the Solomon Idands
(Blaber and Milton, 1990) and New Caedonia (Thollot, 1987) have shown significant fish
stocksin association with mangroves. Thereis an endemic subspecies of the Mangrove Monitor
(Varanusindicus spinul osus) with limited digtribution in the Solomon Idands. Theonly Pacific
idand countries with the saltwater crocodile Crocodyl us por osus are Palau, Papua New Guinesa,
the Solomon Idands, and Vanuatu.

Mangrove functions and values

Mangrove ecosystems are a useful buffer between the land and the sea. They act asasink for
sediments, nutrients and other contaminants to maintain coastal water quality, and so promote
cora reef and seagrass growth offshore. They aso protect the land from marine inundation
during storms and sea level rise.

Mangroves have been shown to be important fish habitats (Robertson and Duke, 1990), with
high densities of juvenile fish, indicating their function as a fish nursery. Mangroves sustain a
food chain within the mangrove habitat, and associated research has export of mangrove materia
(Robertson et a., 1988), and the significance of this in offshore food chains (Alongi and
Christoffersen, 1992).



Mangrove utilisation

Mangrove aress in the Pacific idands are traditionally used for fishing, gathering of clams
and crabs, wood for construction and handicrafts, and fuel wood (Perciva and Womerdey,
1975; Pillal, 1985; Devoe, 1992; Unua, 1992).

Table 1. Mangrove areas and species diversity in the Pacific islands

Pacific island countries Mangrove! Mangrove Source
(by Longitude) species area (ha)
Palau 13 4,708 Cole et al., 1987
Federated States of Micronesia 14 8,564 Scott, 1993
Papua New Guinea 33 (2) 200,000 Scott, 1993
Guam 11 70 Scott, 1993
Northern Mariana Islands 5 ? Raulerson & Rhinehart, 1991
Solomon Islands 20 (2) 64,200 Hansell & Wall, 1976
New Caledonia 14 (2) 20,250 Thollot, 1987
Vanuatu 14 22,750 Scott, 1993
Marshall Islands 5 ?
Nauru 2 1 Scott, 1993
Kiribati 4 ?
Tuvalu 2 40 Scott, 1993
Wallis and Futuna 0 0 Scott, 1993
Fiji 8 (1) 41,000 Watling, 1985
Tonga 8 1,000 Saenger et al., 1983
Samoa 3 ?700 Pearsall & Whistler, 1991
American Samoa 3 52 Whistler, 1976
Niue 1 0 Yuncker, 1943
Tokelau 0 0
Cook Islands 0 0
French Polynesia 1 ? Taylor, 1979
Pitcairn 0 0
Total 161 (7) 343,335
1 Sources: Ellison, in press, a. Hybrids are in parentheses
v — 4l




There are specialised uses devel oped within the region. Tannins from the Rhizophoraceae are
used for protection of nets and fish traps owing to their fungicida properties. The prop roots
of Rhizophora are frequently used for the construction of fish traps, fuelwood, or light
congtruction. The timber of Lumnitzera littorea is a good building materia, being hard and
durable, and resistant to marine borers. In Melanesia, sugar and vinegar can be made from the
sap of Nypa (Perciva and Womerdey, 1975). Bark of Bruguiera gymnorrhiza is used in
Polynesia to make a decorative dye for tapa (Fifita, 1992). There are a range of traditional
medicines derived from mangroves. Bark from Xylocar pus species are used by Tongans for
treatment of interna bleeding and injuries (Whistler, 1992). Avicennia leaves are used for
boils and contraceptives in PNG, and Bruguiera fruits are used for diarrhoea and malaria
(Percival and Womerdey, 1975). Existing assessments of mangroves area conservation vaues
among communitiesin the region show high levels of awareness of the ecologica and traditional
uses of mangroves (Eley, 1988; Prescott, 1989).

Summary of ecological importance

* Act as a buffer to sediment and nutrient rich runoff from the land, promoting healthy
growth of coral reefs and seagrass beds.

¢ Buffer land from storm damage and sea level rise inundation.

* Breeding areas and habitats for fish and crabs.

* Habitats for rare fauna of ecotourism potential, such as birds, crocodiles.
* Many traditional use.

* Intrinsic scientific value of use for educational programmes.

There are records of |osses of mangrove areas from most Pacific islands (Ellison, in press, b).
Major records include loss to construction of nava facilities in Guam, to urban expansion of
capital citiesin New Caedonia, Vanuatu, and Tonga, the aquaculture projects in Fiji, Samoa,
and Palau, and poldering (reclaiming) for agriculture in Fiji.

There are records of ongoing degradation of mangrove ecosystems from most Pacific island
countries. Records exist of oil spills and hazardous wastes affecting mangroves in Guam and
Palau, excessive sedimentation from upstream disturbance in New Ca edoniaand the Federated
States of Micronesia, and rubbish dumping in Samoa, Tonga and Tuvalu. It can be expected
that there are many more examples of mangrove degradation of this type in the region that
remain unrecorded.

In Tuvalu mangroves are so heavily degraded by over-fishing, pollution and erosion, they are
listed as a threatened ecosystem (Dahl, 1986). All significant mangrove areas of Tonga are
now allocated for clearance.

Degraded mangrove areas need to be rehabilitated, replanted and cleaned up. Areaswith heavy
clearance may belosing sedimentsto affect coral and seagrass ecosystems offshore, and areas
with rubbish dumping may be leaching toxic chemicals.

Manuals for rehabilitation techniques in mangroves are available from projects at the
International Society for Mangrove Ecosystem (ISME) and the Australian Institute of Marine
Studies (AIMS).
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Mangrove swamps are likely to be a sensitive ecosystem to the effects of climate change
and sea level rise (Ellison, 1994). Mangroves of low islands have been shown to be
particularly vulnerable to sea levd rise, owing to low accretion rates (Ellison, 1993). This
has been the subject of severa reviews of the literature in recent years, and resulted in
activities summarised in this Action Plan.

Conclusion

Despite their many values and uses documented in the region, mangroves are increasingly
degraded and under pressure from coastal development. Action is needed to promote
mangrove conservation in the Pacific idands. Mangroves have had low priority in past
conservation programmes and their present status reflects this neglect. This Action Plan
seeks to address this imbalance.

In small idand environments, mangroves are closely associated with adjacent benthic
ecosystems of coral reefsand seagrasses. It makes sense to have an integrated conservation
and management effort in these environments, and this Action Plan endorses this approach
within the Framework for Action of ICRI.
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3. Regional Actions for Mangroves
3.1 Management
Objective region. This has become a necessity with
To undertake regiona and nationa actions that increasing pressures on mangrove resources and
will enhance the management (wise use) of their resultant degradation (see Kiribati National
mangroves of the Pacific idands region. Environmental Management Strategy (NEMYS)
Programme Profile 3.6.3 for example).
Current situation Legidation for the protection of mangroves
There are no coastal management plans for the exists in many Pecific idand countries, but
sustainable use of mangrove areas existing in the generally is not enforced.

Actions
Specific links are identified with the Nationa Environmental Management Strategies.

3.1.1 Regional Wetlands Management Officer

Establish a Wetlands Management Officer position at SPREP that will oversee the
implementation of the Regional Wetlands Action Plan. The interactive drafting and
implementation of mangrove/wetland management plansin each country will be developmental
in the Pacific idands region, and will benefit from the input from a regiona coordination of
experience. Many aspects of the RWAP connect with regional programmes in coastal
management, protected areas, training and climate change. The Wetlands Management Officer
at SPREP will ensure that the RWAP builds on and integrates with existing programmes.

This action is also recommended for Freshwater Wetlands (Section 5).

3.1.2 Resource assessment

Carry our mangrove area assessments (inventory and mapping) as a baseline for devel opment
of management plans. It isindicated in Table 1 that knowledge of the areas of mangrove in
PICs is either out-dated, poorly detailed or non-existent. To a certain extent, this could be
addressed at aregiona level using remote sensing, with in-country ground truthing. However,
many isands have small mangrove areas beyond the resolution of remote sensing techniques
that are of high loca importance, where interpretation of large scale aerial photography is
more appropriate. Such images already exist on many isands.

Reference: Solomon Idands NEMS Programme 11.2.1, 5.1.2, 5.1.4.

3.1.3 Establishment of national mangrove/wetland committees

Establish a cross-sectorial task force (nationa wetland committee) in each PIC to coordinate
management, research and monitoring of wetlands and their resources. This can be added to
the mandate of existing committees, such asthe National Environmental Management Strategy

_/.r'"




Committee, but where there are sufficient available people and need, a separate mangrove/
wetland committee could be established. Key people to be represented would be from
Departments of Environment/Lands, Fisheries/Agriculture, Marine Resources, Conservation
NGOs, and would aso involve community participation.

This action is a'so recommended for Freshwater Wetlands (Section 5).

3.1.4 Preparation of management plans

Prepare Mangrove/Wetland Management Plans for mangrove areas using trained personnel
in consultation with al interested parties. The broader the input to the process, the more
likely the plan will succeed. The plan should be integra and complementary to existing
coasta management plans and national environmental plans.

Establish regional expertise and resources for providing technical assistance to national
organisationsthat seek help to prepare project proposals for management of their wetlands.

Many areas have existing traditional knowledge of, or active implementation of, mangrove
management strategies. These should be incorporated into the developmental process of
the management plan.

Planners need to quantify current and potential usage patterns of mangrove resources in
both direct and indirect products (see Section 2), and in relation to other socioeconomic
benefits (coastdl buffer function, offshore food chain connections, ecotourism potential).
Economic vauation of the mangrove resource can be developed from this, using models if
it is necessary as an incentive for management (see also Action 3.3.6).

Such evaluation would alow present and future needs to be met on a sustainable-yield
basis from managed mangrove ecosystems. With this basis, ecological criteria can be
established for levels of use in different areas, and incorporated into the management plan.

Reference: TongaNEM S Programme4.9.1. Thisaction isaso recommended for Freshwater
Wetlands (Section 5).

3.1.5 Implementation

Mangrove management plans may be annexed to National Environmental Management
Strategies to assist their implementation. Implementation of a mangrove management plan
will not occur unless there has been input to its development by all interested parties.
However, it will not work unless it has been developed by trained personnel. A community
education programme on mangroves and their uses will assist the implementation of a
mangrove management plan.

3.1.6 Review

To meet the changing needs of population or changing condition of the mangrove resource,
implemented management Strategies must remain flexible within the broad limits of the
overall management objectives. Periodic reviews should eval uate performance of strategies,
identify applied research needs that may have arisen, and modify strategies as necessary.




—= 3.1.7 Legislation and policy

Legidation for the protection of mangrove ecosystems existsin some Pl Cs (reviewed by Ellison,
in press, b), but needsto be strengthened and enforced. PICswithout lawsto protect mangrove
areas should introduce these laws. The adequacy of existing legidation to implement amangrove
management plan should be considered and addressed.

Establish more mangrove protected areasin the Pacific isands region to ensure that an example
of the mangrove ecosystem remains in each island nation for use by future generations.

Reference: Republic of the Marshall Islands NEMS Programme 10.4. Vanuatu NEMS
Programme 4.1.2. This action is aso recommended for Freshwater Wetlands (Section 5).

3.1.8 Rehabilitation

Undertake ademonstration project on rehabilitation of degraded wetlands of the Pecific idands
region and prepare information on strategies for rehabilitation of degraded wetlands for
distribution to regional and nationa organisations.

This action is also recommended for Freshwater Wetlands (Section 5).

3.1.9 Environmental impact procedures

National Governments should use existing environmental impact procedures to assess the
potential impacts of proposed development projects on mangrove areas, and establish bonds
or environmental levies to be applied to development projects to enable monitoring of impacts
to be carried out.

Reference: Republic of the Marshall 1dands NEMS Programme 10.2. This action is also
recommended for Freshwater Wetlands (Section 5).

3.1.10 Linkage and coordination

Investigate and pursue opportunities for linkage and coordination between the various global
and regional conventions and conservation areas (under the South Pacific Biodiversity
Conservation Programme (SPBCP), Convention on Wetlands of International Importance
Especialy as Waterfowl Habitat (Ramsar), Convention for the Protection of the World Cultura
and Natural Heritage (World Heritage), local designation) that relate to wetland areas, so that
paralle regional and local efforts become complementary and less confusing for administrators
and local people in the wetland aress.

This action is also recommended for Freshwater Wetlands (Section 5).




3.2 Capacity building

Obijective Present status
Capacity building includes establishing and Regiond and nationa organisations responsible
strengthening of human resource institutional for conservation and management of mangroves
capabilities for mangrove and wetlands lack human, infrastructura and financial
management, science, training and education. resources to be effective.

Actions

3.2.1 Institutional strengthening and staff training

Promote through curriculum development and special training programmes, educeation in
wetlands ecology and management through appointment of staff with appropriate expertise
to regiona universities and colleges. Establish scholarships for students from the Pacific
islands region to undertake courses in mangrove and wetlands ecol ogy/management both
within and outside of the region. Develop regiona training courses for personnel with
responsibility for management of wetlands.

This action is aso recommended for Freshwater Wetlands (Section 5).

— 3.2.2 Community education
Develop education resource materia to be used in schools and community groups for the
promotion of mangrove conservation values. This could take the form of |eaflets or videos,
or with some training, fieldtrips to mangrove areas for educational groups could be
established. Mangroves have suffered in the past from a poor popular image of dirty
wastelands, and education is needed to enhance their perceived value as useful areaswhich
will assst implementation of a management plan.

Reference: Solomon Idands NEMS Programme 11.2.3, 9.2.1. Palau NEMS Programme
8.5.7. Federated States of Micronesa NEMS Programme 4.1.1, 4.1.2, 4.1.3. Fiji NEMS
projects 12, 13. Republic of the Marshal Idands NEMS Programme 2.4, 7.1. Vanuatu
NEMS Progranme 4.1.1.

— 3.2.3 Community involvement
Develop activities that empower and facilitate community involvement in the mangrove
management process.

— 3.2.4 Interpretive facilities
There is considerable potential for use of certain mangrove forests as educationa and
ecotourism facilities (Hamilton and Snedaker, 1984, chapter 3). This may involve avisitor
reception centre housing interpretive displays of mangrove ecology and traditiona usage
of theforest. A constructed boardwalk would allow access to the mangroves taking visitors
through the different species zones, with interpretive signs.

— 3.2.5 Information management
Develop Geographica Information and Decision Support Systems that compile information
relevant to management of wetland areas, and incorporate information from ongoing regional
monitoring programmes (see actions 3.3.1 and 3.3.5).

Reference: Republic of the Marshall I1dands NEMS Programme 6.1. This action is also
recommended for Freshwater Wetlands (Section 5).
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3.3 Research and monitoring
Obijective Present status
To collect information on mangrove ecosystems Knowledge of Pecific iSand mangroves is poor
that can contribute to the management process. relative to other regions (south-east Asia,

Caribbean). Very few studies have been carried
out that are relevant to ecology and management.
There are no mangrove monitoring programmes
in the Pacific region outside of Australia (AIMS).

Actions

— 3.3.1 Regional monitoring of health of mangrove
Develop a regional monitoring programme to assess the status of mangroves in the Pecific
idands region, evaluate the success of management and conservation actions and develop
more effective management practices. Mangroves inhabit a dynamic interface between
terrestrial and oceanic factors and processes, and are generally lesswell understood than coral
reefs.

Mangrove ecosystem monitoring has been recently developed in south-east Asia and the
Caribbean example can be taken from these regions as to how to address the problem. In the
Caribbean, the Caribbean Coastal Marine Productivity (CARICOMP) program has been
developed to study and monitor the productivity of mangrove, coral and seagrass ecosystems
(CARICOMP, 1992), producing a manual of standardised survey techniques and distributing
field equipment packages to institutions or government departments in each idand country
that joined the programme. In south-east Asia, the Association of South-East Asian Nations
(ASEAN)—Australia Living Coastal Resources Project produced a manual of standardised
survey techniques for monitoring the status of and changes over time of coral reefs, mangroves,
soft bottom communities, seagrass beds and fish stocks (English, Wilkinson and Baker, 1994).
Use of standard techniques and contribution of data to a regional centre will allow results
from sites to be compared for interpretation of regional and locd trends and influences.

— 3.3.2 Traditional knowledge
Catalogue the knowledge in Pacific island cultures of traditional mangrove taxonomy,
ecosystem understanding, management and human uses. This could contribute appropriate
management practices.

References: Republic of the Marshdl Idands NEM S Programme 9.5, Solomon ISandsNEMS
Programme 9.2.1. This action is aso recommended for Freshwater Wetlands (Section 5).

— 3.3.3 Ecological research
There are many gaps in knowledge about Pacific idand mangrove ecosystems rel ative to other
regions such as south-east Asia and the Caribbean. The Wetlands Management Officer and
SPREP s Library and Information Centre should compile the materia published, to contribute
to the knowledge base for devel opment of management plans and identify unknown aress.

Mangrove species are morphologically similar, and errors of identifications have occurred to
confuse the distribution records summarised in Table 1. Many herbarium collections are
sporadic or incomplete, and poorly catalogued and maintained. Information needs to be
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compiled on the existing herbarium collections held in the Pacific and elsewhere, and the
descriptions published.

Reference: Solomon Idands NEMS Programme 5.1.2.

Little is known about the ecology of habitat preferences of mangrove faunain the Pacific
idands. Research is needed on occurrences of species in mangroves, ecology, food chains
and their connections with adjacent coastal habitats.

— 3.3.4 Endangered species
Mangroves of the Pacific idands are habitats to a number of internationally endangered
species such as dugong, marine turtles, flying foxes (fruit bats) and saltwater crocodiles.
Very little is known about the population ecology of these species in the Pacific idands,
hence their status is difficult to assess and improve.

—> 3.3.5 Mangrove response to sea-level rise predictions
Mangrove swamps, particularly those of low idands, are likely to be sensitiveto risein sea
level. PICs should promote the development of a Global Mangrove Monitoring Network
under the Coastal Zone Module of the Global Ocean Observing System. This could be
combined with a regional effort for monitoring on mangrove ecosystem health (Action
3.3.1).

Reference: Western Samoa NEM S Programme Profile 11. The Kingdom of TongaNEM S
Programme 4.4.1. Republic of the Marshall I1dands NEMS Programme 1.1, 1.2.

— 3.3.6 Economic values
Conduct or sponsor research on the economic values of wetland ecosystems and species of
the Pacific idands region, and direct results to national land-use planning/management
plans and conservation organisations.

This action is aso recommended for Freshwater Wetlands (Section 5).
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4. Freshwater Wetlands
in the Pacific islands region

Lakes

Types of lakes that occur in the Pacific idand countries include crater lakes, lakes in highland
valleysor basins, freshwater lakesin the coastal zone of high idands, and lakes (both freshwater
and saline) on coraline limestone idands. Large floodplain lakes occur in PNG.

Most crater lakes do not support rich biodiversity and some lack any native fish species,
essentialy due to their isolation from the sea and relatively recent formation, through some
support distinctive wetland flora. Many highland lakes are similarly depauperate but some
support suites of endemic fish species or have been stocked with exotic fishes that sustain
subsistence fisheries. Some coastal |akes of high isands have the potential function of water
supply for growing urban centres, although ecologica roles such as support for threatened
fauna (e.g. crocodiles, endemic taxa) may be at risk. Most lakes in the Pacific iands region,
especialy those on limestone idands, have high aesthetic values and this offers potential
ecotourism opportunities. The large floodplain lakes of PNG support populations of waterbirds
and fishes, and are essentia to the subsistence and commercid livelihood of local communities.

Threats to lakes in the Pacific islands region include introduced species (fish, weeds),
exploitation and pollution resulting from support to urban growth (coastal lakes) and poorly
planned eco-tourism, and downstream effects of changes to catchments (mining, agriculture,
logging).

Examples
e Crater lakes: Lake Letas, Vanuatu (1900 ha).
* Highland lakes: Lake Kutubu, PNG (4924 ha).
* Freshwater lakes in the coastal zone: Ngardok Lake, Palau (~15 ha).
* Freshwater lakes on limestone islands. Lake Te-Nggano, Solomon Islands (15,500 ha).

* Lowland floodplain lakes: Lake Murray, PNG (64,700 ha).

Marshes

The Pacific idands region has examples of freshwater wetlands that are covered with dense
low vegetation: the main types are marshes or swamps dominated by aquatic grasses, reeds
and/or herbs (usudly in lowlands: large areas on PNG floodplains) and marshes on pesty
substrate (usualy in highlands). The main conservation vaue of the smaller isolated marshes
is the diversity of aguatic plants, some (perhaps many) of which are endemic to idand or
countries. Small coastal marshes on small idands are often converted to taro cultivation. The
PNG floodplain marshes support large populations of fauna, including many speciesthat migrate
to other world regions and some othersthat are harvested, aswell as diverse plant assemblages.
Threats to these wetlands include over-exploitation for cultivation, destruction or pollution
due to urban landfill, and (especially for floodplains) downstream effects of changes to
catchments (mining, agriculture, logging).
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Examples:
* Lowland marshes: Emaotfer Swamp, Vanuatu (60 ha).
¢ Highland marshes. Mount Silisili Bog, Samoa.

Freshwater swamp forests

Closed forests occur on lowland floodplains and in some cases highland swampy situations
in many of thelarger PICs. Diversity of tree species variesfrom high (mixed swamp forest)
to low (dominated by one species, e.g. Campnosperma, Melaleuca, a Casuarina). Diversty
of faunais often low. Some of these wetlands, such asthe Terminalia swamp forests of the
Solomon Idands, are managed for commercia logging. Others, such as the sago pam
Metroxylon sagu wooded swamps of PNG, are important for subsistence livelihoods.

Threats to swamp forests include unsustainable logging and excessive burning.

Exanples:
* Lowland swamp forest: Jordan River Floodplains, Vanuatu (~1000 ha).

¢ Highland swamp forest: Vaipu Swamp Forest, Samoa (520 ha).

Rivers

Only the larger idands have rivers of substantial length and discharge, with the largest
PNG rivers having among the world’s highest river discharges per catchment area. Some
of these rivers have been dammed to provide water supply and electricity. PICs comprising
mainly atolls (e.g. Kiribati) have no rivers and consequently have limited water supplies.
Thrests to rivers include damming (of al rivers on an idand) and pollution.

Examples:
* Largerivers: Fly-Strickland River system, PNG (more than 1000 km).

* Rivers on smaller islands: Ngermeskang River, Palau.
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5. Regional Actions for Freshwater wetlands

51 Management

Objective

To undertake regiona actions that will enhance the
management (wise use) of freshwater wetlands of
the Pecific idands region.

Current situation
At present, freshwater wetlands of the Pacific
islands region are under increasing pressure from

modification for water supply or power generation,
commercial logging, catchment alteration,
pollution, and introduction of exotic species.
Regional and national organisations often lack
knowledge and/or strategiesrelevant to the Pacific
islands region for management (wise use) of
freshwater wetlands. Local communities are often
unaware of the likely consequences of proposed

conversion for cultivation, diversion or changes to these wetlands.

Actions
The following actions described under Section 3 “Regional Actions for Mangroves’, aso
apply to freshwater wetlands of the Pacific islands region:

— 3.1.1 Wetlands and Mangroves officer at SPREP.

— 3.1.3 Wetland communities.

— 3.1.4 Management plans and preparation of project proposals.
— 3.1.7 Legidation and policies.

—= 3.1.8 Rehabilitation of degraded wetlands.

— 3.1.9 Environmental impact.

—= 3.1.10 Linkage and coordination of Conventions and Conservation Areas.

Additional Actions
The following additional actions for freshwater wetlands are recommended.

— 5.1.1 Awareness materials - biodiversity conservation
Prepare awareness materials (posters, information sheets, other) that illustrate the importance
of freshwater wetlands of the Pacific idands region for conservation of biodiversity (especially
fishes and plants) and for existing and potential sustainable human uses, for distribution to
regiona and nationa organisations.

—> 5.1.2 Awareness materials - introduced species
Prepare and distribute awareness materials on the potentia negative impacts of introducing
exotic flora and fauna to freshwater wetlands of the Pacific islands region.

— 5.1.3 Awareness materials - river modification
Prepare and distribute awareness materials on the potential negative impacts of river
modification projects (damming, diversion, dredging, re-aligning), with specia reference to
probable changes to fish populations.
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— 5.1.4 Pilot studies - sustainable fishery
Undertake pilot studies on sustainable freshwater fishery in the Pacific isands region and
digtribute information on the results and applicability.

— 5.1.5 Pilot studies - ecotourism in lakes
Undertake pilot studies on appropriate ecotourism in freshwater lakes of the Pacificidands
region and distribute information on the results and applicability.

5.2 Capacity Building

Objective

To undertake regiona actions that will enhance the
capacity of regional, national government and non-
governmental organisations to oversee wise use of
freshwater wetlands of the Pacific isands region,
including provision of resources to Pacific idand
countries to facilitate nationa actions.

Current situation

In general, regional and national organisations
responsible for conservation of wetlands of the
Pacific islands region lack adequate human,
infrastructural and financial resources to enable
them to be highly effective. In addition, they have
focused their attention on coastal (tidal) wetlands
and thus have little experience or capacity to dedl
with freshwater wetlands.

Actions

The following actions described under Section 3, “Regiona Actions for Mangroves’, aso
apply to freshwater wetlands of the Pacific islands region:

—3.2.1: Ingtitutions and training

No additional actions are recommended for Freshwater Wetlands.

5.3 Research and Monitoring

Objective

To conduct regional research and monitoring of
freshwater wetlands of the Pacific idands region,
which can contribute to the management (wise use)
of these wetlands at regiona and national levels.

Current situation

To date, the regiond research and monitoring of
Pacific wetlands has focused on coastal (tidal)
wetlands and little if any work has been done on
freshwater wetlands. Regional and national
organisations responsible for wetlands
conservation could benefit from regionally
organised resource inventory and research, and

monitoring of threatening processes.

Actions

The following actions described under Section 3, “Regiona Actions for Mangroves’, also
apply to freshwater wetlands of the Pacific idands region.

—3.3.2: Traditional knowledge of wetland species

—>3.3.6: Economic values of wetland species
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Additional Actions
The following additiona actions for freshwater wetlands are recommended.

~5.3.1 Map and classify the freshwater wetland estate
Assist PICs to identify, map and classify their freshwater wetland estate as an aid (baseline
data) for conservation planning, by facilitating access to remote sensing information and other
appropriate technical resources.

—5.3.2 Inventories of flora and fauna
Conduct regional inventories of the flora and fauna of freshwater wetlands, especially lakes
on small isolated islands where endemic species have been recorded or are likely to be
discovered, and involving indigenous persons who, where necessary, are assisted (and trained)
by regional or external experts.

—5.3.3 Populations and threats to freshwater fauna
Conduct assessments of the populations and threats of freshwater fauna, especially species
that are endemic to an island, island group or sub-region within the Pacific islands region.

—>5.3.4 Ecology of freshwater species
Encourage and assist regiona and national institutions and organisations to conduct basic
research on the ecology of freshwater wetland species, especialy endemic fauna (e.g. freshwater
fishes.
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6. Overview of existing wetland
and conservation programmes

Ramsar Convention

The Convention on Wetlands of Internationa Importance Especialy as Waterfowl Habitat
(Ramsar Convention) is the global convention that focuses solely on wetlands. Established
in 1971, it now has nearly 90 Contracting Parties, 18 of them in Asia-Pacific. Though only
one (PNG) of the 18 is a Pacific iSland country, severa other countries in Melanesia and
Micronesia have been closealy considering the accession process.

The Ramsar Convention brings international attention to sites that member countries
designate to the List of Wetlands of International Importance (*Ramsar sites’) and funds
for enhanced management of these sitesmay be accessed through the Convention’ s Wetlands
Conservation Fund (WCF: Davis 1994). PNG has received WCF grantsfor a 1994 regional
workshop/and promotion of the Convention in the Pecific idands region. These projects
were executed in conjunction with AWB and funds were secured by AWB from Audtraia
to continue Ramsar promotion and support work in the Pacific idands region during 1995-
1998. Recently, a package of WCF funds was awarded to five PICs to prepare for Ramsar
accession. The Ramsar Convention a so was a co-sponsor of the Directory (Scott 1993).

Other Conventions

Other global and regiona conventions, notably the United Nations Framework Convention
on Climate Change (UNFCCC) and the Convention on Biologica Diversity (CBD), are
relevant to wetlands though they do not address wetlands in detall.

Global Marine Conservation Programmes

The Intergovernmental Oceanographic Commission (I0C), World Meteorological
Organization (WMO), United Nations Environment Programme (UNEP) Global Ocean
Observing System (I0OC-WMO-UNEP GOQS) isintended to provide acoordinated approach
to monitoring of physical, biological and chemical parameters in the ocean. The Coastal
Module (I0C, 1990) includes development of a long-term global monitoring system of
mangroves and coral reefs with respect to changes expected from climate change (10C,
1991). Key parameters for measurements have been selected, sites have been suggested,
(including within the Pacific islands region), and a manual of techniques is under
development. This will involve a more detailed and rigorous andysis of sSites that can be
expected to show different climate change signals.

Therewasa UNEP/UNESCO Globa Task Team on Climate Change Effectson Mangroves,
which produced aliterature review (UNEP, 1994), and recommended aresearch programme
(UNEP/UNESCO, 1993) owing to therelative lack of knowledge on climate change effects
ON mangroves.

Low idand sites were particularly recommended owing to their sengitivity to sea-leve rise
problems, and the Folaha mangrove forest in Tonga has been selected as a possible site,
subject to it being protected from clearance.
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Pacific islands region programmes of other global organisations

In August 1994, the Asian Wetland Bureau established a regiona programme for Oceania
with afocus on the Pacific idands region. To date, activities have included Ramsar promotion
and technical support, building of linkages with regional and PIC agencies and NGOs,
preliminary development of a regiona project on mangrove conservation, and support to the
PNG wetland conservation programme. From January 1995, AWB became part of Wetlands
International (WI), aglobal alliance with greater resources available to support specific wetland
conservation actions in the Pacific idands region.

Other Organisations

Other global and regional organisations have conservation programmes or projects on the
Pacific ilands region and some of these contain components that include or are relevant to
wetlands. Examples include: the World Conservation Union (IUCN) undertook a study of the
Fly river basin in PNG; World Wide Fund for Nature (WWF) partnership with local
communitiesin conservation at Marovo Lagoon, Solomon Islands, and SPREP and The Nature
Conservancy (TNC) support to the conservation areaproject at Arnavon Islandsin the Solomon
Islands.
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7. Implementation of the Action Plan

Priority, duration, agencies and resources needed for each action proposed for Mangroves
and Freshwater Wetlands are given in Table 2. Categories and other information in the
table are indicative rather that prescriptive.
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Table 2. Implementation of the Regional Wetlands Action Plan for the Pacific islands

Action Priority [Duration [Lead Agency Partners Personnel Funding
3 Mangroves
3.1 Management
3.1.1 wetland officer ** P L SPREP C 2
National governments, AWB,
3.1.2 resource assessment P M SPREP WWE. IUCN C+L+E 3
3.1.3 wetland committees ** P M national governments SPREP, AWB L+E 1
National governments, AWB,
*k
3.1.4 management plans P M SPREP WWEF, TNC C+L+E 2
3.1.5 implementation S M national governments SPREP L 2
3.1.6 review S S national governments SPREP L 1
3.1.7 legislation & policy ** P M national governments SPREP L+E 2
3.1.8 rehabilitation P-S M SPREP ISME, SPC C+L+E 2
3.1.9 environmental impact ** P L national governments SPREP L+E 1
. N Convention secretariats,
3.1.10 linkage & coordination S M SPREP AWB, IUCN C 1
3.2 Capacity building
3.2.1 institutions, training ** S L _Paqflg academic SPREP External academic E 2
institutions institutions
3.2.2 community education P M SPREP N GCOIESEAULIESCO N WP 2
local NGOs
3.2.3 community involvement P L national governments ﬁZ%ESP PIANGO, FSP, local L+E 2
3.2.4 interpretive facilities S L national governments jnierfationallaiciagencies; L+E 3
SPREP
. . national governments,
3.2.5 information management S L SPREP PIMRIS, WCMC C+L+E 2
3.3 Research and Monitoring
. L research institutions,
3.3.1 regional monitoring P L SPREP international aid agencies C+L+E 3
3.3.2 traditional knowledge ** P M national governments SPREP L+E 2
3.3.3 ecological knowledge s L SPREP mimh institutions, AWB, |-, .p 2
A research institutions, AWB,
3.3.4 endangered species P L SPREP WWF, IUCN C+L+E 3
3.3.5 sea-level rise P L SPREP GOOs C+L+E 3
. GEF (incremental costs
*k
3.3.6 economic values S M SPREP projects) regional experts C+L+E 2
Key to codes used
Priority: P=primary (highest); S=secondary.
Duration: S=short-term (<1 year): M=medium-term (1-2 years); L=longer-term (2-5 years).
L ead/partner agency: refer tolist of acronyms.
Personnel required: C=coordinator; L=loca officers; E=regional or external experts.

Funding required per year (US$ 000s):

1=afew; 2=tens; 3=hundreds.

“=Thisaction is also recommended for freshwater wetlands.
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Table 3. Regional Actions for Freshwater Wetlands
Action Priority [Duration |Lead Agency Partners Personnel Funding
5 Freshwater Wetlands
5.1 Management
5.1.1 biodiversity conservation S S SPREP AWF, WWF C+L+E 1
5.1.2 introduced flora/fauna P S SPREP national governments C+L+E 1
5.1.3 river modification P s SPREP national governments (water, ¢, g 12
public works)
5.1.4 sustainable fishery S M national governments SPC/FFA, SPREP L+E 2
5.1.5 lake ecotourism S M national governments gtjeF:r;lDtmnal oI R TEES, L+E 2
5.3 Research and Monitoring
5.3.1 map and classify S M national governments SPREP, AWB 2
5.3.2 introduced flora/fauna P M national governments SPREP, A W.B’.WWF’ 2
research institutions
5.3.3 river modification P L SPREP Az TR, (ESEETEn 2
institutions
. . AWB, WWF, research
5.3.4 sustainable fishery S L SPREP S eS 2
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