









































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table 21.Island groups overlying the tectonic plates of the tropical Pacific (after Springer,
1982). Island groups with asterisks occur eastward of the Indian-Australian
Continental plate but are westward of the Andesite Line. Cross indicates islands

outside of the tropics.

NASCA PLATE

Easter Is. - Sala y Gomez
Galapagos Is. +

San Felix - San Ambrosio
Juan Fernandez Is. +

PACIFIC PLATE

Vanuatu *

N. Irian Jaya & Papua New
Guinea (Bismarks) *

Solomons *

Eastern Carolines (Chuuk,
Pohnpei, Kosrae)

Marcus Is.

Marshalls & Wake

Hawaii & Johnston

Line Is.

Phoenix Is.

Gilbert, Nauru & Ocean Is.

Tuvalu

Tokelau

Samoa

Cooks

Societies

Tuamotus

Marquesas

Pticairn & Duce

Australs

Rapa

Guadalupe

Clipperton

Revillagigedos Is. -
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INDIAN-AUSTRALIAN PLATE

S. Papua New Guinea & Irian Jaya

New Caledonia

Fiji, Lau & Rotuma
Tonga

Norfolk - Lord Howe
Kermadecs

New Zealand +
Chatham Is. +

Timor & Sulu Sea islands of

Indonesia

PHILIPPINE PLATE
Southern Ryukyus
Bonin Is.
Taiwan
Marianas

Western Carolines (Yap, Palau)

N. Philippines

EURASIAN PLATE
Northern Ryukyus

Remainder of Malay archipelago

COCOS PLATE
none



TABLE 22. PROPOSED MARINE ECOSYSTEM CLASSIFICATION
OCEAN -
I.  OPEN OCEAN (PELAGIC)

1. Divergences (upwelling zone)
1.1. Surface microlayer
1.2, Epipelagic (0-200m)
1.2.1. Shallow
1.2.1.1. Surface waters
1.2.1.2. Mixed waters
1.2.1.3. Thermocline waters
1.2.2. Deep

Modifiers
a. Photic
b. Aphotic

1.3. Mesopelagic (200-1000m)

1.4. Bathypelagic (1000-4000m)

1.5. Abyssopelagic (4000m-7000m)
1.6. Hadalpelagic (greater than 7000m)

2. Convergences (downwelling zone)
(as in 1.)

3. Boundary Currents
(asin 1))

4. Water Masses
(as in 1.)

II. NEARSHORE OCEAN (NERITIC)

I. Eddies
1.1. Surface microlayer
1.2. Epipelagic (0-200m)
(as in 1.2.)

2. Coastal Upwelling Zone
2.1. Surface microlayer
2.2. Epipelagic (0-200m)

(as in 1.2))

3. Coastal Ocean
3.1. Surface microlayer
3.2. Epipelagic (0-200m)
(as in 1.2.)
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4, Convergences
2.1. Surface microlayer
2.2. Epipelagic (0-200m)
(as in 1.2)
BOTTOM (BENTHIC)

I.  CONTINENTAL SHELF (Non-Oceanic)

1. High Island Earthform (Height greater than 10m)
1.1. Non-coral reef coast
1.1.1. Shore area
1.1.1.1. Undifferentiated coast
Boulder/cobble beach (sediment slope shore)
Sand/gravel beach
Silt/clay sediment shore
Flat shore - boulder/cobble
Sand flat
Mudflat
Ramp (solid slope shore)
Marine bench
High cliff (greater than 10m)
. Medium cliff (2-10m height)
. Low cliff (less than 2m)
. Marine cave
. Talus slope
. Beachrock
. Artificial shore
. Fishpond

WO NN R W =

Pk ek
— O

T e
AN A W

Descriptive Modifiers
A) Tidal Position
a. Supratidal
b. Intertidal
c. Subtidal
B) Height
C) Steepness

1.1.1.2. Dry bay
(as in 1.1.1.1.)

1.1.1.3. Wet bay
(as in 1.1.1.1)

1.1.1.4 . Estuary
(as in 1.1.1.1.)

1.1.1.5. Coastal lagoon
(as in 1.1.1.1.)

1.1.1.6. Open marine pond/lake
(as in 1.1.1.1.)

1.1.1.7. Anchialine pond/lake
(as in 1.1.1.1.)
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1.1.1.8.

Sealed marine pond/lake

(as in 1.1.1.1)
1.1.2. Nearshore bottom area

1.2. Fringing reef coast
' 1.2.1. Shore area
(as in 1.1.1))
1.2.2. Fringing reef area

1.2.2.1

WRNAAA DD

DD et et et e el e e
OOV NAWN=O

NN
[\

1.2.2.2.

PENANR WL -

Reef top

Reef flat

Algal ridge

Surge channel

Hoa

Moat and depression
Rubble platform
Beachrock

Reef conglomerate
Aeolianite

. Coral/algal dam and spillway

. Storm blocks

. Boulder ramparts

. Sand and gravel sheets on reef flat
. Gravel ridge

. Sand cay

. Motu (low islet; height 10m or less)
. High islet (height greater than 10m)
. Lagoon sand bar and spit

. Reef pool (depth 5Sm or less)

. Reef hole (greater than 5m)

. Artificial structure

. Channel (dead end pass)

Outer slope

Terrace

Groove and spur

Buttress and valley

Tunnel (room and pillar)

Furrowed platform

Vertical cliff

Notch/cave

Detrital boulders on slope and terrace

1.3. Barrier reef coast
1.3.1. Shore area
(as in 1.1.1.)
1.3.2. Lagoon fringing reef area
(as in 1.2.2)
1.3.3. Lagoon area

1.3.3.1.
1.3.3.2.
1.3.3.3.
1.33.4.

Lagoon patch reef or pinnacle
Lagoon reticulate reef

Reef hole (depth greater than 5m)
Lagoon floor
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1.3.3.5. Algal (Halimeda) mound
1.3.3.6. Deep lagoon floor sediment sink
1.3.4. Barrier reef area '
1.3.4.1. Reef top
(as in 1.2.2.1))
23. Shallow pass (depth 5m or less)
24. Deep pass (depth greater than 5m)
1.3.4.2. Outer slope
(as in 1.2.2.2)
1.3.4.3. Lagoon slope

2. Low Island Earthform (height 10m or less)
2.1. Non-coral reef coast
2.1.1. Shore area
(as in 1.1.1))
2.1.2. Nearshore bottom area
2.2. Fringing reef coast
2.2.1. Shore area
(as in 1.1.1.)
2.2.2. Fringing reef area
(as in 1.2.1))
2.3. Barrier reef coast
2.3.1. Shore area
(as in 1.1.1.)
2.3.2. Fringing reef area
(as in 1.2.1))
2.3.3. Lagoon area
(as in 1.3.3.)
2.3.4. Barrier reef area
(as in 1.3.4))

3. Submerged Earthform (non-land associated and below sea level)
3.1. .Nearshore reef/shoal (incl. fringing reef)
3.2. Mid-shelf reef/shoal/bank
3.3. Outer shelf reef/shoal/bank (incl. outer barrier reef)
3.4. Nearshore plain
3.5. Offshore plain
3.6. Canyon
3.7. Continental slope

II. NON CONTINENTAL (Oceanic)

1. High Island Earthform
1.1. Non-coral reef coast
1.1.1. Shore area
(as in 1.1.1.)
1.1.2. Nearshore bottom area
1.1.3. Deep bottom area
1.1.3.1. Bathyal (200-4000m)
1.1.3.2. Abyssal (4000-7000m)
1.1.3.3. Hadal (greater than 7000m)
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1.2. Fringing reef coast
1.2.1. Shore area
(as in 1.1.1.)
1.2.2. Fringing reef area
(as in 1.2.2.)
1.2.3. Deep bottom area
(as in 1.1.3.)
1.3. Barrier reef coast
1.3.1. Shore area
(as in 1.1.1.)
1.3.2. - Fringing reef area
(as in 1.2.2))
1.3.3. Lagoon areca
(as in 1.3.3))
1.3.4. Barrier reef area
(as in 1.3.4)
1.3.5. Deep bottom area
(as in 1.1.3)

2. Reef Island Earthform
2.1. Atoll with many deep passes/partially enclosed
2.1.1. Shore area
2.1.1.1. Undifferentiated coast - outer/ocean
Boulder/cobble beach (sediment slope shore)
Sand/gravel beach
Boulder/cobble field
Sand flat
Ramp (solid slope shore)
Marine bench
Low cliff
Beachrock
Artificial shore -

. Undifferentiated coast - inner/lagoon
Boulder/cobble beach (sediment slope shore)
Sand/gravel beach
Boulder/cobble field
"Sand flat -

Ramp (solid slope shore)
Marine bench
Low cliff
Beachrock
. Artificial shore
10. Mud flat .
11. Silt/clay sediment shore
2.1.1.3. Undifferentiated coast - inter-islet
(as in 2.1.1.2))
2.1.1.4. Cove
(as in 2.1.1.2)
2.1.1.5. Inlet (Barachois)
(as in 2.1.1.2)
2.1.1.6. Coastal Lagoon
(as in 2.1.1.2))
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2.2

2.3.

2.4.

2.5.

2.1.1.7. Open Marine pond/lake

(as in 2.1.1.2.)

2.1.1.8. Anchialine pond/lake

(as in 2.1.1.2.)

2.1.1.9. Sealed marine pond/lake

(as in 2.1.1.2.)

2.1.2. Reef area
(as in 1.2.2.)

2.1.3. Lagoon area
(as in 1.3.3.)

2.1.4. Deep bottom area
(as in 1.1.3.)

Atoll with few/one deep pass(es), (depth greater than S5m)

2.2.1. Shore area
. (asin 1.1.1.)
2.2.2. Reef area
(as in 1.2.2))
2.2.3. Lagoon area
(as in 1.3.3))
2.2.4. Deep bottom area
(as in 1.1.3))
Atoll with no deep pass
2.3.1. Shore area
(as in 1.1.1))
2.3.2. Reef area
(as in 1.2.2)
2.3.3. Lagoon area
(as in 1.3.3))
2.3.4. Deep bottom area
(as in 1.1.3)
Atoll completely land ringed
2.4.1. Shore area
(as in 1.1.1.)
2.4.2. Reef area
(as in 1.2.2))
2.4.3. Lagoon area
(as in 1.3.3))
2.44. Deep bottom area
(as in 1.1.3.)
Reef island with water body
2.5.1. Shore area
(as in 1.1.1.)
2.5.2. Reef area
(as in 1.2.2)
2.5.3. Lagoon area
(as in 1.3.3))
2.5.4. Deep bottom area
(as in 1.1.3))
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2.6. Reef island without water body
2.6.1. Shore area
(as in 1.1.1)
2.6.2. Reef area
(as in 1.2.2)
2.6.3. Deep bottom area
(as in 1.1.3)

3. Submerged Earthform

3.1. Atoll-reef (crest at depth less than 20m)
3.1.1. "Near surface (less than 200m)
3.1.2. Bathyal (200-4000m)
3.1.3. Abyssal (4000-7000m)
3.1.4. Hadal (greater than 7000m)

3.2. Table reef (at depth less than 20m)

3.3. Shoal (at depth less than 20m)

3.4. Bank (at depth between 20-200m)

3.5. Seamount (at depth greater than 200m)

3.6. Guyot (at depth greater than 200m)

3.7. Ridge

3.8. Plain

3.9. Trench

3.10. Fracture

3.11. Submarine volcano

3.12 Geothermal vent

298



B3] S3IU04
BZIYIOUWAS BISIgNIg
ToR(IEll BLAWOUIYIY

‘ds BIoN “ds BULIONT]

*ds 3podAdQ

STanJe SmuuAying
05340 L

Stiue[od SNUOMNSIEY]
e3une[e 7],
SoTedeq(e Snuunyy,

SINSINVOYO SNONIDIdSNOD
JO LNVNINOd

S[eI0D [[0IBOIONW
15910] 2A01SuUBW
Amunwwod umyoin Juuroq
AunuuIod [Teus SULIONI|
Lrunwwod qed 1soys
031u0q

BUM) O[] UIOISED
suonedaidde eum 24351q
sjooyos euny oefdrys
S[OOYDS 2100Bq[R
suonie3a135e vun) uyIMoOl[eL

LINN TVOIDOTOOH

JHINNON

LNHNHTH

BOIE JOOI ‘[BJUSUTIUOD-UOU ‘WI0}I0q

3921 3uidunry uooSe[ ‘[BIUSUTIUOD ‘WIOI0Qq
oraq SULIBW ‘[BJUSUNUOD-UOU ‘W0}10q
yoeaq Jop[noq ‘pue[st Y31y ‘[eIUIUNIUOD WON0q
yoeoq pues ‘pue[st Y31y ‘[BIUIUTIUOD WI0NOQ
o13e(adids “yuarmo Arepunoq ‘uesoo uado
o1eradide ‘ueo00 [eISEOD ‘UB200 UAdO
o13eadide ‘ssewr 1otem ‘ueooo uado
ordejadida ‘ue200 [BISBOO ‘UR2D0 QIOYSIEOU
o18e[adids “uormo Arepunoq ‘ueooo uado
o13eredida ‘0ous81oAIp ‘ueaoo uado

LNHWATH

NOILVOIIISSVTIO

oyned [eddox; ay) J0j UOHEBIYISSE[ UIIISASO0d JULIBUI Y] Y)IM PIIBIOSSE S)un [e3180[099 jo sajdwiexy ‘€7 ATAV.L

299



VI. OCA/PAC (UNEP) Inter-Regional Seas Meeting,
XVII Pacific Science Congress
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OCA/PAC (UNEP) INTER-REGIONAL SEAS SEMINAR
HELD AT XVII PACIFIC SCIENCE CONGRESS:
DISCUSSION AND RECOMMENDATIONS

Paul F. Holthus
South Pacific Regional Environment Programme (SPREP)
Apia, Western Samoa

INTRODUCTION

As outlined in the Preface to this volume, the Oceans and Coastal Areas Programme
Activity Centre (OCA/PAC) of UNEP has, since 1983, sponsored four inter-regional symposia
or seminars to encourage interaction among the three Regional Seas programmes of the Pacific
Basin (East Asian Seas, South Pacific, South-East Pacific). The fourth such meeting, which is
the subject of this report, was held for half a day on 30 May 1991 in Honolulu during the X V11
Pacific Science Congress. The meeting attracted the interested participation of over 50 scientists,
educators, and managers, who joined in discussion with the representatives of the three Regional
Seas programmes and other concerned regional organisations, such as the Association of South
Pacific Educational Institutions (ASPEI).

The seminar’s attention was particularly directed to the following topics:

a) Climate change and sea-level rise

b) Marine-pollution assessment and control
¢) Integrated coastal zone management

d) Coastal ecosystem monitoring

e) Conservation of marine biological diversity

Programme representatives reviewed activities, issues, and problems with regard to each
of these topics within their region, and discussion followed on ways to facilitate interaction and
improve coordination among the programmes in the Pacific. The educational aspects of the
topics were also discussed, and information provided on the proposal to organise an Indo-
Pacific network of marine and environmental science institutions (see MAYNARD and
HARGER, this volume).

Additionally, the seminar took advantage of the gathering of environmental experts from
across the Pacific Basin to consider Pacific-wide issues to be brought to the attention of the
United Nations Conference on Environment and Development (UNCED). At its conclusion,
the seminar proposed and adopted recommendations for consideration by the Pacific Basin
Regional Seas programmes and UNEP OCA/PAC.
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DISCUSSION
Climate Change and Sea-Level Rise

The seminar was briefed on the developments and activities of the Climate Change Task
Team operating in each of the Programme regions. The Chairman of the SPREP Task Team
reported on the topic studies undertaken so far in the South Pacific and noted that the focus
of activity is on the identification of vulnerable components and the development of mitigating
strategies rather than on attempts, as through legislation, to limit the emissions of greenhouse
gases. Individual country reports, as for the atoll country of Kiribati, are being produced to
evaluate the potential impacts of climate change. Although problems arise in the South Pacific
from the lack of continuity among skilled staff, activities are growing in the climate-change
area, and outside funding has enabled SPREP to appoint a climate-change officer.

EAS representatives noted that a report was in press on the projected impacts of climate
change. Concern in the EAS region is particularly focused on (1) the effects on agriculture that
would result from changes in monsoon precipitation, (2) the effects of global changes on coastal
ecosystems (particularly coral reefs, mangroves, seagrasses, and seaweeds) (see ATMADIJA ef
al. on Indonesia, this volume), (3) the effects on major population centres in Southeast Asia,
some of the largest of which are subsiding tectonically as well as being prone to damage from
sea-level rise, and (4) the potential of climate change to accelerate the depletion of ground-water
supplies. There is need for further research and the preparation of case studies.

The South-East Pacific Task Team representative noted the emphasis in that region on
studies relating to the significance of El Nifio phenomena (see ANDRADE, this volume), storm
surges, and coastal erosion.

In general discussion, appreciation was given to the valuable contributions that the Task
Teams and other programmes have already made. It was further noted that an important
component of regional programmes investigating the effects of projected climate change is an
on-going review of scientifically-based changes in the projections for global warming and sea-
level rise -- that is, the programmes require an inbuilt evolutionary component responsive to
the rapidly changing state of knowledge with regard to climate change so that the latest ideas
and data can be entered into the programmes on an iterative basis. There is also a need to
increase efforts to transmit information rapidly from scientists to authorities responsible for
developing and implementing national and international responses to climate change. These
issues  raised general discussion on failures of cross-communication and the
sociological/disciplinary barriers to the transmission of information -- problems whose solution
is equal in significance to the scientific research that leads to better projections of climatic
change.

The representative of UNEP Asia/Pacific highlighted the role of the UNEP Global
Environment Monitoring System (GEMS) in collecting and c.ollating information related to
climate change and noted the need to address the socio-economic mmpacts of climate change.
A GEMS project implemented in Thailand, Malaysia, and Indonesia involved decision makers
In an innovative policy exercise of looking at options over a long time scale, given certain
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climatic conditions. Inter-regional cooperation was pointed out as being especially useful in
studies of climate-change impacts on ecosystems shared across the Pacific, notably coral reefs
and mangroves.

Marine-Pollution Assessment and Control

The marine pollution programmes undertaken in the region were described. The
implementation of the SPREP Marine Pollution Monitoring and Control programme (SPREP
POL) has highlighted the lack of long-term data sets on marine water quality, the need for
data-quality control, and the necessity to develop indigenous capabilities for pollution
assessment (see MORRISON, this volume). :

‘The present lack of an analogous programme in the EAS region results from lack of
funding and a need for greater regional coordination on this problem. There are, however, a
number of ASEAN and national programmes underway on pollution assessment and control,
e.g., on monitoring organic pollution or the Singapore programme on assessment of land-based
sources of pollution, for which a good handbook has been produced.

The need to give particular attention to toxic and hazardous materials entering the
marine environment was stressed and the existence of the Pacific Basin Consortium on
Hazardous Waste Research was noted by a representative of the Environment and Policy
Institute of the East-West Center in Honolulu. The Consortium can advise on movements of
hazardous wastes and the provision of adequate controls. Long-distance movement of solid
wastes in the broad offshore oceans was also noted, with the suggestion that monitoring of
ocean debris deposited on isolated beaches -- as along the unpopulated coasts of southern
Australia -- can provide an effective measure of solid wastes and their movements in the oceans.

Integrated Coastal Zone Management

General discussion on the need for integrated coastal zone management (CZM) to deal
with issues covered by the seminar revealed that most action in developing CZM programmes
and plans is carried out at the national level, with plans being pursued in various countries of
the EAS region and the South-East Pacific (se¢e RETAMAL, this volume, for an overview of
the South-East Pacific), while progress: in this regard is very slow in the South Pacific.

Several speakers stressed (as with the issue of climate change) that if CZM is to be
successfully planned and implemented, there is a great need for effective communication and
information transfer between scientists, engineers, planners, and decision-makers (at sub-
national, national, and regional levels). The matter of economic valuation of coastal resources
and uses was brought up as one aspect of CZM that requires more effort (see MUNRO-
FAURE, this volume).
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