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tixetable dn it fived Ssssion,
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the nestingd. :

H For the eperdng of the plepipotentiary mesting
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at Isgisintives Lovoge Maldimu'u, 412
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(Draft 1) December 1974

INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES

Draft of Proposed Convention on

Conservation in the South Pacific Region

-~

THE CONTRACTING STATES,

RECALLING the Principles relating to the preservation and enhance-
ment of the human environment set out in the Declaration adopted
by the United Nations Conference on the Human Environment at
Stockholm in June 1972, particularly Principles 2, 3, 4, 7 and

24,

CONVINICED of the urgency for action based on these Principles,
especially in relation to the maintenance of the capacity of the
earth to produce vital renewable resources, the safeguarding of
representative samples of natural ecosystems, and the safeguarding

of the heritage of wildlife and its habitat;

FULLY CONSCIOUS of the even-growing importance of natural resources
r
from an economic, nutritional, scientific, educational, cultural

and aesthetic point of view;

CONSCIOUS of the dangers now threatening these irreplaceable

assetss

DESIROUS of undertaking individual and joint action for the
conservation, utilization and development of these assets through
careful plamning and management for the benefit of present and

future generations;

HAVE AGREED as follovs:



Note 1

Note 2

ARTICLE I

Definitions

For the purpose of this Convention, unless the context

otherwise requires:

(a)
(p)

(<)

(d)

"Protected area! means national park or national reserve;
Wational park® means an area established for the pro-
tection and conservation of ecosystems not materially
altered by human exploitation and occupation, containing
animal and plant species, geomorphological sites and
habitats of special scientific, educative and recreational
interest or a natural landscape of great beauty, which is
under the control of the highest competent governmental
authority and open to visits by the publicg

Miational reserve means an area under government control
established for protcction and conservation of natural
resources, and includes strict nature reserve, managed
nature reserve, wilderness reserve, fauna or flora
reserve, game reserve bird sanctuary, geological or
forest reserve, anthropological reserve, archaeological
reserve and historical reserve, these being reserves
affording various dcgrces of protection to the natural
and cultural heritage according to the purposecs for

which they are established;

"Migratory species" means a species of animal, including
marine species, all or some specimens of which may at

any season cross the boundaries of the territories of any

of the Tartiess;



(e) 9“Party" means a State for which this Convention has

entered into force.

ARTICLE II

Establishment of Protected Areas

Note 3 1. The Parties shall explore at once the possibility of
establishing in their territories protected areas
which together with existing protected areas will
safeguard representative samples of the natural eco-
systems occurring therein as well as superlative
scenery, striking geological formations, and regions
and objects of aesthetic interest or historic, cultural
or scientific valuc, In all cases where such establish-
ment is feasible, the creation thereof "shall be begun
as soon as possible after the date this Conwvention
comes into force,

26 If any Party finds it impracticable to establish such
protected arcas at present, suitable arecas shall be
selected as early as possible to be given protection
as soon as, in the opinion of the authorities concgrned,

his action can be taken.

Note 4 3 The Parties shall notify the body charged with the cone
tinuing bureau duties under this Convention of the
establishment of any protected areas and of the legis-
lation and the methods of administrative control adopted

in commection therewith.
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Fizn s
¥orking yrocedure for meciing.

The Chairesn will meke tho Tollowdng proposals for consldersiicn
of the Yasting:

{s) Ths Veeting ehsll doel in plenary sessicn only with formsl
isguaes Jesving all detallad discugsion of the itext of ths
rropesad Conventlon %o be donlt with in 2 Commitice of the
Whole Oonfevend®.

(b} The working document for the Mesting ehall bs the text of the
pomaed Convention propared by IUCH and aiready cireulated
with explangtory notege

{@) The dscuwssion ¢f the working decwment will be cesrried ovt by
the Commities of the Whols saglated by s rafting Pansl,
Agrgemant will be reacked by congangul,

{i} The Drafting Faoel will consist of ene represntative from each
voting delegation, It will bs serviced by the Sooretariat.
Its tesk wiil be %o prepere mevisions of the text of the
workling document in the light of Comud tise dipcussiens. Sueh
revisionsy will be oxanined and dealt with by ths Commitice,

{5) ‘The finally egresd text of the Convention will be forwally
approved by tue Nesting in plensry session,

(£} 7The Chairman of hs Ceenittse muy pormit non-voting delesatos
end ovsa2rvere from interusilonzl bodies Yo participats in the
dlseussion besring ln pind of conres {bs time constrainis of

the Msoting,.

(g} An iufornal time limit of 1% minutes for each statement in
planayy and 5 mimutes for ssch interventisn in Commdttee will
ba proposed,

(8) I furithor rules are found to bo neceasory, twese should be the
Bles of Procedure of the South Pacific Commission (modified to
the sxtent neceosary).

Corsideration end adoption of Chairmen®s rroposal {including any
medifications agreed upen by the Heeting).

Heads of voling delegstions will be asked to inform Seeretariat of
tre nanes cf thelr reprsamtatives on the Drafting Pausl,

L e T degs - §
Spsuing Sinterentss

Ensl dalegalion will be given the oppertunity of making a genersl

statonent of Iia views on the mbject matler of the proposed Convention
aud any goneral obaervations on the werking documant.

3

Errdansfion of éridt Corveniions

It 1o proposed that tide 1tom be taken as the first item of businsss

of the Usunittes,

&,

votlon o edjouwsrn Mseling and %o go inte Cormities of ihe whols.

2o {altarnaon) s

Conaddoration of Yorklng Mwovzent -

¥edresday.

v
i

{8) Revienz¥on of Arsft doxt of Uonvention



{t) Considerstion of draft text of Conwention, Article by Ariticle.

It i35 peposed that comsideretion start with Article IX
ivaving Tresnble and irtiele T wntdl later in the discvssion,

Trursday, 10t June, {xhote dav)s

Contdvuction of conglderation in Compdtier of draft text of

It i9 hopoed that ddseusslon ean be completed cduring the daye

Ericew, 154h Jups, {morming)s

Contimmiion (a8 required) of coneideoration in Committee of drsft
text of Convenition.
If the discussion i coppieted during Thursday, 10th June, Friday

mernins will be used by Ipafitirg Panel Yo firalise ediding and
ehetking that Snglish and Fraosh texts accerd with one anotber,

Fridav, 115 Joge , {afinrnoon)s
To1 Hesting resumes in plenavv gession,
Te2 2Aleption of finepl text of Convention.
T.3 adeption of fext of Fimul Act.
Lo D
8¢ Formel signing of ¥imal fct.
2.1 Closing speechen.

2.4 Pormal olesing of Meoting.
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A knmwmm ON_CONSSRVATION IN THE

SILERY SAM0R. O o 11 JINE 1976

Besrme of vuwrmoes pnd orsacdyees

o The Flenipotemtiary Mosting has been conversd by the Gevernment of

the Iadspandent State of Western Sawcs to provids en spporturity for the
Stades guiitied ¢ be parties o tho Agresment ostablishing the South
Panific Commigsion o conaider the texrt of the prowsed Convention.

2e¢ The Meetlag will dscuss the text and podify 1t es required,

3»  The Heatlng will adopt & Flnal ot which i35 equivalent o initialling
the finslly sgvsed tuxt of the Convention.

4o It i3 proposed that the Convenilon will bs open for signature in
dpla at o tise to be dseidsd by the Confererce end that thereafter it
will be open for sizonture et the appropriate offics of the Depositery.

e It i2 prurozsed that the Convention shall be subject to matificstion.
Signature of the Convention by & Jiate warely indleniss that the State
intends {o betwmpe & ¥erty to the Loonvestion. Further actien will be
zogquired before tha 3tafte becomas a Farty o the Convention and is bowuzd

by i1is provisions. This further action will involve deposit of am instrument
of retifisatien {or of ascession) with the Depositary.

ST
BB I‘

ARFOTSTRT
= LT

Froaubliss

h.mmw oS

The Heoting hep heen coxnrened by the Covermmernt of the Inderendsnt
State of Wsetera Sanca, Tho Covernment has 2sked the International Undon
ftor Convervation of Osturs and Ralupsl Remsurces (IUCKN) and the South Pacific
Commdsedon W collaborste with it in providing a Secretariat for the Hesting,
The Covermment of Wemtern Samoa heg appointed ¥r Julsi Poma, Socrutary to
Govermmeal, ss Secretivy-Cenaval to the Conference and Er Frank Nicholls,
Conguiiact to IUCH, ws sspiastont Secrstoxy-fersral.

Tris annotuted Agends bhas been preparsd {0 rrovide sn emrlification
o¥ the formsl Provicdiens) Agerda (Qlresdy circulsted) and gensrally to
aardat in providing e procedural background,

In accordance wiih custonm in the reglen it is intended thet decisions
be yesched by congensus without recourse to fomsl voting.

Hednsadny, 9th ups, {(mornin
Them 43

RS BARED

1.1 Minister for Justics snd Cultural Affeirs of Western Swmes, calls
wHeting to ordor.

fo2 The Hinister makes opening eddress welooming delegates and observera.

>
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L2

g

[

2,1 Hominstion snd elwilion ¢f Cheirman,

Ze2. Mouzdnaticon end elastion of Ticselhaitwen,



PLENIPOTENTIARY CONFERENCE TO CONCLUDE A CONVENTION
ON CONSERVATION IN THE SOUTH PACIFIC,
APLL, UBSTERN SAMOA
9 —~ 11 JUNE, 1976

PROVISICNAL AGENDA:

1. Opening Address

2, Election of Clairman and Vice Chairman

3« Adoption of Working Procedures for Meeting
4, Appointment of Drafting Committee

5s Delegation Statements

6. Consideration of Draft Convention

7. Adoption of Text and Final Act

SERIAL NO, CNA/1




Note 5

Note 6

ARTICLE IIT

National Parks

1. The boundaries of national parks shall not be altered,
or any portion thercof be capable of alienation,
except by the competent legislative authority. The
resources of thesc protected areas shall not be sub-
ject to exploitation for commercial profit.

2 The hunting, killing, and capturing of specimens of
the fauna and destruction or collection of specimens
of the flora in national parks shall be prohibited
except when carried out by or under the direction or
control of the parks authorities or for duly authorised
scientific investigations.

3. Provision shall be made for visitors to enter national
parks, under appropriate conditions, for inspirational,

educative, cultural and recreative pPUrpose€s.

ARTICLE IV

National Reserves

National reserves shall be maintained inviolate, as far as
practicable, except for duly authorized scientific investi-
gations or government inspection, or such uses as are Cone
sistent with the purposcs for which the protected area was

established.



ARTICLE V

Protection of Fauna and Flora

Note 7 1. The Parties shall, in addition to the protection
given to indigenous fauna and flora in national
parks and national rescrves, protect such fauna and
flora throughout their territories so as to safce-
guard them from unwise exploitation and other threats
that may lcad to their extinction.

2. Special attention shall be given to migratory species,
these animals being regarded as a resource shared
by more than one State,

Note & 3+ The species included in the Appendix to this Convention
shall be protected as completely as possible as a
matter of special urgency and importance. The hunting
killing, capturing or taking of specimens of such
species shall be allowed only with the permission of
the appropriate governmental authority of the Party
concerned, Such permission shall be granted only under
special circumstances, in order to further scientific
purposes or when essential for the administration of the

area in which the animal or plant is found.

ARTICLE VI

Cooperation between Contracting States

Notr 6 1. The Parties shall cooperatc amongst themselves in

promoting the objectives of this Convention.



2, The Parties shall conduct research relating to the
conservation of nature and natural resources., They
shall as appropriate coordinate such research with
research carried out by other Parties. They shall
exchange information oxn the results of such research
and on the management of protected areas and of species
referred to in this Convention.

3. The Parties shall tale action to promote exchanges of
personnel and shall cooperate in the training of per—
somel for the conscrvation of nature and natural
rasources,

'« The Partics shall work towards unification of
objectives and standards rclating to thc conservation

of naturc and natural resourccs.

ARTICLE VIT

Avoidance of Disturbing Activities

Mote 10 Lacli Party shall take all necessary measurcs to prevent any
disturbing activities that may affect the conservation of
nature either in its own territory or the territory of

ancther Partye.

ARTICLE VIIT

Measures to be taken by Parties

Wete 11 Each Party shall take appropriate measures to enforce the

~

provisions of this Couveiltion.



Note 12

Note 13

Note 14

Note 15

ARTICLE IX

States not Party to thce Convention

Facli Party shall take action as appropriate to promote

compliance with the provisions of this Convention by

nationals of States not party to this Convention.

The terms of this Convention

ARTICLE X

Lffect on other International Agreements

shall in no way be interpreted

as replacing international agreements previously entered

into by onc or morc of the Parties.

2.

ARTICLE X

Further Concultations and 3ecretariat

he Parties shall continue to consult with one another
with the cbject of giving effect to the provisions of
this Convention,
cevessvscsses Shall be designated to undertake the

continuing bureau duties under this Convention,



ARTICLE XII

Signature
Note 16 This Convention shall be open for signature at cssscvecesseceasass
ul’ltil © #$0C 00V ECIOCODVOSEOBOS §OBDO by all States eligible for
membership of the South Pacific Commission.
ARTICLE XIII
Ratification, Acceptance, Approval
Note 17 This Convention shall be subject to ratification, acceptance
or approval, Instruments of ratification, acceptance or
approval shall be deposited Witli seseescecsacsessss Which shall
bc the Depositary,
ARTICLE XTIV
Accession
Note 18

This Convention shall be open indefinitely for accession by
the States rcferred to in Article XITI and by other States
which arc wnanimously invited by the Parties to accede to it.

Instruments of ratification shall be deposited with the

Depositary,



ARTICLE XV

Entry into Force

Note 19 1. This Convention shall enter into force ninety days after
the deposit of the fourth instrument of ratification,
acceptance, approval or accession with the Depositary.

2o his Convention shall enter into force for a State which
ratifies, accepts or approves it or accedes thereto
after the date specified in paragraph 1 of this Article
ninety days after the deposit by such State of its
instrument of ratification, acceptance, approval or

accession,

ARTICLE XVI

Denunciation

Any Party may denounce this Convention by written noti-
fication to the Depositary at any time after five years
from the date of entry into force of this Convention.
The denunciation shall take effect twelve months after

tue Depositary has received the notification.

ARTICLE XVIT

Depositary
1. The original of this Convention in the English and French

languages, each version bcing cqually authentic, shall be



N

3.

the

deposited with the Depositary, which shall transmit
certified copies thereof to all States that have

signed it or deposited instruments of accession to

it,

The Depositary shall inform all signatory and acceding
States of signaturecs, deposits of instruments of rati-
fication, acceptance, approval or accession, entry into
force of this Convention, amendments to the Annex
thereof;, and notifications of denunciation.

The Depositary shall transmit certified copies of this
Convention to the Secretary-General of the United Nations
for registration and publication in accordance with Article

102 of the Charter of the United Nations,

I WITNESS UHEREOF the undersigned, being duly authorized by

ir Governments, have signed thiis Convention.

DO:NE at o8¢ PO BOMECNDNOOERO DO tllis D o0oda0 BB EOECOOR OO0 day Of

nesvosovosemsvossaase ONe Thousand Nine Hundred and SeVel’lty
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FAPLANATORY NOTES ON DRAFT 1 (DECEMBER 1974) OF
PROPOSLD CONVENTLION ON CONSERVATION 1IN THE SOUTH PACIFIC REGION

Prepared by
International Union for Conservation of Nature and Natural Resources

Intreduccion

The proposed Convention sets out measures for the conservation of nature and

natural resources in the South Pacific, both at the national level and through
cooperaticn between the States party to the Convention. The notes below relate
to specific paragraphs of the draft Convention and are cross referenced through

marginal annotaition on that draft using the numbering set out below.

Much of the text is based on the Convention on Nature Protection and Wildlife
Preservation in the Western Hemisphere (Washington, D.C., 1940) referred to here

as, "Western Hemisphere Convention'.
No arca to which the Couventicn applies has been specified. The area could be
defined ac the area covered by the South Pacific Commission together with

Australia and New Zealand.

Specific matters

Artig&g 1

1. The definition of "National park' when taken with Article III conforms witi
the IUCN New Delhi (1969) definition.

2. The definition of "National reserve' has been made wider than that of the
Western Hemlisphere Convention, and more indefinite, by design. Alterna-
tively, definitions of the various types of reserve could be included but

this seems to introduce unnecessary detail.

Article IX

3. This Article calls for the establishment of a network of protected areas a

soon as possible,
4. Ihis paragraph envisages circulation of information about protected areas;
also Article XI.

Article J1I

5. See Note 1 above. This Article sets out the protection to be given to
Naticnal parks.



Article [V

6. Thits Article sets out the preotectlon to be glven to National reserves.

Avticie ¥

7. this Article calls for protection of indigenous fauna and flora outside
protected arcas, with particular reference Lo migratory species and those

listed in the Appendix.
This paragraph is concerned with specics in danger of extinction. The
Appendix will be drafted in due course.

ey

Article VI

S, This Article calls for cooperation between the Parties aud specified

parficular matters on which such cooperation is required.

Accicle VIL

L. This Article calls for avoidance of activiries that may disturb nature

conservatlion.

Article VIiTIY

L., This Article requires each Party to take action to implement the provisions

of the Coavent.on.

ﬁrticie 194

12 This Article is linked with Article VII.

Articie ¥

13, This Axticle may require further elaboration.

Artacle X1

This Article is concerned with future collaboration. More specific provisi

4, 71
for regular mectings of the Parties could be envisaged,

15. 1t may be appropriate to consider naming the Socuth Pacific Commission to
PF p 24
carry out these duties.

Arciele KU1

16. This Article and those that follow may be elaborated but the pattern pro-

posed fellows earlier precedents.

The yuestion of which States may adhere to the Convention needs examinatiow
This 1s linked with Article XIV.



Article XILI

L7. A decision will need to be made on the Depositary.
tracelng State or the South Pacific Commission.

AEFLCLC X1V

It might be a Con-

18, Provision has been made for the accession of States not members of

South Pacific Commission,

1. It is proposed that the Convention should come into force when four States

&
ave becoms party to it.

Morpes, Switzerland
12 December 19374

the



DRAFT

DRAFT OF APPENDIX TO
DRAFT OF PROFOSED CONVENTION ON CONSERATION
IN THE SOUTH PACIFIC REGJION

Proforma List of Species which shall be protected
as completely as possible; (refervence Article V para. 3)

Mammaltia

Macropus parma Parma wallaby

UHVChopdlo;“Itjenata Bridie nail-tailed wallaby
Onychugalea lunata Crescear naij-tailed wallaby
ggvoerOSLcc u;E:utus Western hare-wallaby

Banded hare-wallaby
Yellow—footed rock wallaby
gd}UpTyWﬂUS LumpeﬁLriS Desert rat-kangaroo
Betrongia tropica Northern rat-kangaroo
lesueur Lesueur's rat-kangaroo

sqnamlcaudara Scaly~tailed possum
ideus leadbeateri Leadbeater's possum

liiiglhln bQLnleL Gueensland hairy~vosed wombat

hdé{bpus Lﬁgﬁdatus Pig-footed bandicoot
Macrotis lagiotis Rabbit bandicoot
Phascogale calura Red~tailed phascogale
Antechinus apicalis Dibbler
Plavigale renuxro$t*1r Narrow-nosed planigale
Planigaie subtilissima Kimberley planigale
Smiathopsis longicaudata Long-tailed sminthopsis
ﬁg}cuh-nomvs laniger Fastern jerboa marsupial
Tuylacine cynocephalus Thylacine

Fin whale
Blue whale

nazapLer novaengliae llumpback whale
Lubalaena glacialis Black right whale
Dugony dugon Dugong

Aves

Tuamoty Tslands

Porzana atra Henderson Rail
cob0uLn cancellatus Tuamotu Sandpiper

Duenla aurcrae (2) Society I[slands Pigeon
Callltulhmba nryth‘cptera Society lslands Ground Dove
Vini peruviana (3) Tahitl lLorikeet

Vini .Lepheng Henderson Lorikeet

Haleyon gambieri Tuamotu Kingfisher




Society Islands

Bucula aurorae (2)

Vini peruviana (3)

Eﬂﬂﬂlgﬁ nigra nigra

Acrocervhalus caffer
lougirosiris

Western Samoa

Ducula galeata

Ple‘n>ouq "chxerll

d‘!1vulumba rnoeunans

v _y} 1'$trkuu1'1rla

3 l(‘}»{>l) gode 0y L
mnwdorae nukuhivae

A ruce;ﬂldlu

caffer agullonis

Norfolk lsland

1U

Zostcrops d[bOguidfla
Aplonis £ fuscus
Pecroica m. multlco‘or

New liebrides

Aplonis sauntovestris

Line Islands

Agrogepthus acquinoctialis

Austral 1slands

vini fiﬁﬂi (2)

Society Islands Pigeon
Tahiti lLorikeet
Tahitil Flycatcher

Moorea Polynesian Warbier

Tooth-billed Pigeon

Marquesas Pigeon
Red-moustached Fruit Dove
Marquesas Ground Dove
Ultramarine lLorikeet
Marquesas Kingfisher
Northern Marguesas Flycatcher
Eiao Polynesian Warbler

Norfolk island Parakeet
. Orey~headed Blackbird
White-breasted Silvereye
Norfolk Istand Starling
Scarlet breasted Robin

Santo Mountain Starling

Scarlet~hbreasted Lorikeet
Kokikokiko

Rapa Island Fruit Dove
Scarlet~breasted Lorikeet



Loow 1~1anu

Vini peruviana (3)
Pomavrea dimidiata

‘\1‘ 1'1g prG

Ll]OpLQFUa

Prﬁ%ﬂpeil personata

seichla rufa
kleinschmidti

rytbhy

uxrd

Solomon [slands

Edithornis sylvestris

Papua New bu1nea

Sericorizis nigrovividis

Cocnocorypha aucklandica
mO}nﬁlL/bayeﬂ

Cyanoramphus unicolor

Auckland 1slands

Anas auckliandica aucklandica
a]nxs pectrlalxs muelleri

aucklandica

Loanocoxypha a.

Anas aucklandica nesiotis

Chatham Tsland

Gallivallus australis hectori

Thinornis novaeseclandiae
Ccenocorypha aucklandica
pusilla

Hemiphaga unovaescelandiae
chathamensis

Cya nqlamp1uq avrxvcpq forbesi

Lhnthamunsls

Lord Howe Island

Eunyonphicue cornutus
UVdObns lS

Tahiti Lorikeet
Rarotonga Flycatcher

MacGillivray's Petrel
Barred-wing Rail

Masked Parakeet
Long-legged Warbler
Pink-billed Parrot Finch

San Cristobal Mountain Pail

Watut Leaf Warbler

Antipodes Islands Snipe
Antipodes Island Parakeet

Auckland Island Flightless Teal
Auckland Tsland Rail
Auckland Island Snipe

Campbell Tsland Flightless Teal

Weka
New Zealand Shore Plover

Chatham Island Snipe
Chatham Island Pigeon
Forbes' Parakeet
Chatham Island Robin
Island Tui

Chatham

Lord Howe Wood Rail

Lovalty Islands Parakeet



New Caledonia

Khyanochetos jubatus

Drepanoptila helesericea

Dicnla soliath
Eunymrhicus c¢. cornutus

Sunres Island

huegell

Stewart Islands

i3 punetata wilsori

Kagu

Cloven—feathered Dove
Giant Imperial Pigeon
Horned Parvakeet

Snares Island Snipe

Codfish Islands Ferabird
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SPC-IUCN/2RSCN/Informal 1.
June 1, 1976,

SCUTH PACIFIC COMMISSION
AND

INTERNATIONAL UNION FOR CONSERVATION OF NATURE
AND NATURAL RESOURCES

SECOND REGIONAL SYMPOSIUM ON CONSERVATION OF NATURE

Apia, Western Samoa, 14 - 17 June 13976

Theme : Conservation and Ecodevelopment in the South Pacific

PROPOSED PROGRAMME

Monday 14 June

0900-1030 Opeuning remarks by Secretary Gerneral, SPC ( or his delegate )
u " " Director General, IUCN ( or his delegate )

Election of Chairman.
Adoption of Agenda.
Report from Intergovernmental Conference.

Appointment of Resolutions Committee ( 3 people initially,
to which chairmen of other committees will be added).

1030-1100 Coffee

1100-1230 Report of 'Regional Bcosystems Survey of the South Pacific
Area' by Arthur L. Dahl, SPC.

Discussion of report including country comments.

1400-1530 Continuing discussion of report.
1530-1600 Coffee.
1600-1700 Continuing discussion of report.

Appointment of committees on research and conservation.

Tuesday 15 June

0900-1030 Brief summaries of papers on

1100-1230 Ecodevelopment arnd Traditional Natural Resource Management
1100-1230 in the South Pacific' by Robert Allen, IUCN.

'A Framework for Ecodevelopment in South Pacific Ialand
Countries' by Jimoh Omo-Fadaka.

'Traditional Conservation Practices for Modern Pacific
Societieg' by Suiiana Siwatibau.

347/76 Discussion of treditional practices and ecodevelopment.
7
Appointment of Commi'tee on Ecodevelopment.



Tuesday 15 June (contd)

1400-1530

Wednesday 16 June

0900-1030
1100-1230

1400-1530

1530-1700

Thursday 17 June
0900-1G30

1100-1230
1400-1530

1600-1700

'Criticn]l Marine Hdabiluzts', by (. Carleton Ray.

Discussion.

Brief presentations -f :

'The South Pacific Programme of IUCN' by Reymond Dasmann, IUCN.
SPC Special Project >n Conservation, by Arthur L. Dahl, SPC.

UNESCO MAB Projerct 7.
UNEP plans for tne Pucific, by Kai Curry-Lindehl, UNEP.

Discussion of the role of institutions and organisations
(national, regional, international) in conservation and
ecodevelopment in the Scouth Pacific.

Appointment of Commititee on Role of Institutions and
Organisations.

Legal measures for c-nservation : World parks, biosphere

reserves, Law of the Sea conferences and their implications.

Brief report: 'The Concept of World Parks and International
aw' prepared by Cyril de Klemm, IUCHN.

Diacussion.

Appointment of Legal Commitlteec.

Commi ttee meetings.

Committee meetings.
Reports of Committees.
Reports of Commit tee:.
Adoption of Resolutions.

Closing of Symposium.




{ SPC-IUCN/2RSCN/Informal 3
SPC-TUCN/2RSCN, Officieux 3

1 June/juin 1976

SOUTH PACIFIC COMMISSION
COMMISSION DU PACIFIQUE SUD

AND/ET

INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES
UNION INTERNATIONALE POUR LA CONSERVATION DE LA NATURE ET DE SES RESSOURCES

SECOND REGIONAL SYMPOSIUM OF CONSERVATION OF NATURE
(Apia, Western Samoa. 14 - 17 June 1976)
DEUXJEME COLLOQUE REGIONAL SUR LA PROTECTION DE LA NATURE
(Apla. Samoa-Occidental. 14 - 17 juin 1976)

CHECK LIST OF DOCUMENTS
LISTE RECAPITULATIVE DES DOCUMENTS

Working Papers

SPC-IUCN/2RSCN/WP. 1 Regional Ecosystems Survey of the South Pacific Area
. by Arthur Lyon Dah).

Inventaire des écosystdmes de la réglon du Pacifique Sud
par Arthur Lyon Dahl.

WP.2 - Ecodevelopment and Traditfonal Natural Resource
Management In the South Pacific
by Robert Allen, [UCN.

Ecodéveloppement et gestion traditionnelle des ressources
naturelles dans le Pacifigue Sud
par Robert Allen. UICN.

WP.3 - A Framework for Ecodevelopment in South Pacific 1sland
Countries
by Jimoh Omo-Fadaka.

. Schéma d'écodéveloppement pour les pays des les du
Pacifique Sud
par Jimoh Omo-Fadaka.

WP, 4 - Traditional Conservation Practices for Modern Pacific

Socletes
by Mrs. 8 Siwatibau. ¥Ftjl.

Les sociétés océaniennes modernes et ies pratiques
traditionnelles de conservation
par S. Siwatibau. Fidji.

WP.5 - Critical Marlne Habitats
by G. Carileton Ray. U.S. A,

356/76 (Ce document de travail ne sera pas traduit)



SPC-IUCN/2RSCN/Informal 3
SPC-IUCN/2RSCN/Officieux 3
Page 2

SPC-IUCN/2RSCN/WP. 6

Report on the Special Project on the Conservation of
Nature - South Pacific Commigsion
by Arthur Lyon Dahl,

Projet gpéclal de la CPS8 sur la conservation de la
nature
par Arthur Lyon Dahl.

WP.7 - The South Pacific Programme of TUCN
by Raymond F. Dasman, TUCN.

Programme de 1'UICN pour le Pacifique Sud
par Raymond F. Dasman, UICN.

WP.8 - (Working Paper not yet received)
{Ce document de travall ne nous est pas encore parvenu)
WP,9 - The Concept of World Parks and International Law

by Cyril de Klemm, TUCN.

Le concept de parc mondial et le droit international
par Cyril de Klemm, UICN,

WP.10 - Ecodevelopment in a Pacific Island Context : I. The
Environmental Impact Study
by Graham Baines, Fiji,

(Ce document de travall ne sera pas traduit)

WP.11 - Ecodevelopment In a Pacific Island Context : 11. Priorities
in Mangrove Ecosystem Research
by Graham Baines, Fiji.
(Ce document de travail ne sera pas tradulit)

WP.12 - Ecodevelopment in a Pacific Island Context : II. The
Administration of Mangrove Ecosystems
by Graham Balnes, Fiji.

(Ce document de travall ne sera pas tradult)
Information Papers

~ Declaration of the United Natlons Conference on the Human Environment (Extract
from the Report of the Unlted Nations Conference on the Human Environment.
Stockholm, 5-16 June 1972)

Déclaration de la Conférence des Nations Unies sur l'environnement (Extrait du
Rapport de la Conférence des Nations Unles sur l'environnement, Stockholm,
5-16 juin 1972)

- A Preliminary Classification of Coastal and Marine Environments
by Carleton Ray (IUCN Occasional Paper No. 14, Morges, Switzerland, 1975)
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Programme Provisoire

Provisional List of Participants
Liste provisolre des participants

Check List of Documents
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13th May 1976.
ORIGINAL ENGLISH.

SQUTH PACI®IC COMMISSION

AND

INTERNATIONAL UNION FOR CONSERVATION OF NATURE

AND NATURAL RESOURCES

SECOND REGIONAL SYMPOSIUM ON CONSERVATION OF NATURE

Apia, Western Samoa, 14 - 17 June, 1976

REGIONAL ECOSYSTEMS SURVEY OF THE SOUTH PACIFIC AREA

Arthur Lyon D&hl

Regional Ecological Adviser
South Pac:ific Commission
Noumea, MNew Caledonia.

359/76
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REGIONAL ECOSYSTEMS SURVEY OF THE SOUTHPACIFIC AREA

Arthur Lyon Dahl

Regional Ecological Adviser
South Pacific Commission
Noumea, New Caledonia.

INTRODUCTION.

This survey of the ecosystems of the Pacific Islands included within
the area of the South Pacific Commission (Fig.1) has been undertaken to
summarise the available information on the need for end present progress
towards the conservation of nature in the region and to provide an
indication of the envirommental framework within which sound development
nust take place. The study was recommended by the South Pacific
Conference on National Parks and Reserves (Hellington, New Zealand,

February 1975) which called for a survey of existing and potential protected
areas in the South Pacific., This recommendation (No.?) invited UNEP and
JUCN tc work with the South Pacific Commission to support a project to :

(a) identify the various characteristic ecosystems and
hatitats of the region, including marine areas and
determine the extent to which they are currently
protected and/or endangered by exploitation;

(v) make proposals for the setting aside of additional
areas so as to cover the range of characteriatic
ecosystems and habitats, and

() following consultations with the countries concerned,
design projects for technical assistance to implement
these findings.

The resclution proposed that this study should be reviewed at the preaent
Symposium, and recommended that special attention be given to areas to be
designated as Biosphere Reserves under UNESCO's MAB Project 8. It is
hoped thaet this pregent report will lead to projects for technical assist-
ance necessgery to implement its findings.

The survey has been undertaken primarily by the author with travel
and secretarial support provided by IUCN as part of a major UNEP-funded
programme. Field visita were made as part of this study to French
Polynesia, American Samoa, Guam, the Caroline, Mariana and Marshall Islands,
Nauru, the Gilbert Islands, Papua New Guinea, the Solomon Islands, the New
Hebrides, Fiji and New Caledonia. Data wag alsoc aveilable from earlier
visits to Western Samoa, the Cook Islands, Niue and Tonga. Large numbers
of local end outside specialists also contributed essential information;
their contributions are listed as appropriate in the country reports or
in the Acknowledgements at the end of this report.
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Any survey of this scope is subject to many limitations, including
the lagk of scientific knowledge of many parts of the Pacific, the
difficulty of collecting and reviewing what ipformation exists on such a
vagst area, the lack of ready access in the islands to much of the scientific
literature and the failure of some recently-published reports and solicited
contributions to reach Noumez in time for inclusion.

The South Pacific Commission weould appreciate learning of errors or
ommissions in this survey so that a revised version can be prepared soon
for publication. Opinions and interpretations expressed are those of the
author and not necessarily those of the South Pacific Commission or its
member Governments.

What is Conservation ?

The word conservation refers to protection from change or destruction.
Conservation of nature is therefore the protection of nature, including
natural systems of plants and animals, from change or destruction. This

can be done in many ways which will be discussed in more detail below.

Why is naturs conservation so important ? Man depends on nature for much

of what he needs to live, and indeed lives within a natural system, the
biosphere of the planet. While many of our modern needs are met from
agriculture or manufeacturing, agriculture inself is bised on natural systems,
on plants and animals originally found in nature and which were adapted to
men's needs. As the world runs cut of nonrenewable resources such as oil and
minerals, we will need to turn more and more to natural systems to find
alternative materials and processes con which to base our civilization.

It is in natural systeums that we freguently look for new nedicines and
chemicals, new biological controls for pests and diseases, new sources of
food or materials for industry, and meny other things. Natural systems are
like genetic banks from which we can withdraw new bioclogical materials

whenn we need them. This is particularly true in islands where, because of
their geographical isclation, evolution has produced many unigue kinds of
plants and animals found nowhere else in the world. It is therefore in the
long term interests of island governments and territories to ensure that
appropriate viable samples of ©ll their natursl systems are protected or
conserved in some way to keep them available for future generations. It

is not possible to put a monetary value on each unusual or endemic species
(a species found only on cne island cr territory). We do rot know in advance
what use, if any, might be found fcr each of these species. Bowever there
are many exsmples of rare or endemic species which have had very great
economic importance. The Monterey pine (Pinug radiata) is an sndemic species
of the California coast with little local economic wvalue; however it has
been introduced to New Zealand where it is now the basis for much of the

New Zealand forest industry. An obscure insect in one area may be found to
be the ideal biclogical control {or an important agricultural pest somewhere
else. Allowing our natural environments, habitats, and species to be
destroyed is rather like throwing away a box of rocks because we cannot tell
which ones are worthless and which ones are jewels of great value.

There are more immediate reascns for conserving nature. Many developing
countries have found that conservation areas such as national parks can
provide the basis for tourism, one of the impcrtant money-earners in many
economies,
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Many Pacific lslands have been trying to develop tourism, but few have
taken the necessary steps to develop as attractioms for tourists, areas
of scenic beauty and natural interest appropriately protected in parks
so that they will not be destroyed by the very visitors they are meant
to attract. Conservation can therefore mean new jobs in the touriat
industry as well as in the management and protection of reserve areas.
Conssrvation also contributes to the quality of life of the local
inhabitante by providing them with areas for rest and recreation where
they can go to learn about the environment within which their tradi+
tional culture and island way of life evolved. Indeed conservation in
the broadeat sense is the continuation into the future of the same wise
management of natural resources that was an important part of most
island cultures.

Conservation is alsc essential to science. Reserve areas can
provide natural laboratories in which biologists and other acientiata
can study the processes of evolution and the maintenance of natural
ecogystems. Many great biological discoveries on which modern progress
in medicine, agriculture and other fields have been based have been
made in island arsas. Governments should therefore, as a matter of
policy, decide to met aside in some kind of appropriate reserve or con-
servation area, viable samples (i.e. samples able to maintain themselves)
of each of the natural communities or ecosystems fourd in their country
or territory. The purpose of this report is to provide a practical
guide to conservation needs in the Pacific Islands. 1t should be regarded
as an interim step in conservation planning. It i1s not posaible in a
survey of this scope to go into great detail in describing the natural
syatems of each island. Defined here are the regional needa for
conservation, Each govermment should take this foundation and build
upon it a detailed plan for national conservation areas. The steps
necessary to develop a national conservation plan are included in the
recommendations at the end of this report.

It should be emphasised that any system of classification such as
this depends on scientific judgments that are constantly subject to mod-
ification and change in the light of new information. The conclusions of
this report are preliminary and will need to be modified as more detailed
surveys are undertaken of the nastural resources of the Pacific Islands.

PREVIOUS WORK.

This is not the first attempt to review the need for, and progress of,
conservation in the Pacific Islands. More than 40 years ago, the Standing
Committee for the Protection of Nature of the Pacific Science Association
began collecting information on the conservation needs of the Pacific
Ialands, Then, aa now, consarvation in the islands concerped the protection
of island cultures and peoples as well as nature (Skottsberg, 1940). More
recently the International Bilological Programme conducted studies of
Pacific Islands, producing a check list of Pacific Oceanic Islands (Douglas,
1969) and recommending certain remote islands for deaignation as Islands
for Science (Nicholson & Douglas, 1970; Elliott, 1973). The Regional
Symposium on Conservation of Nature - Reefs and Lagoons organised by SPC
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and IUCN in Noumea in August 1371, also reviewed conservation needs and
status for the Pacific (South Pacific Commission, 1973) and the South
Pacific Conference on National Parks and Reserves in Wellington, New
Zealand, in February 1975, provided the opportunity for updated conserv-
aticn reports by many countries and territories of Lhe region (National
Parks Authority, 1975). This information has been drawn upon freely in
this pregent report.

CLASSTFICATION AND CHARACTERIZATION OF ECOSYSTEMS

What is an Ecosystem ?

An ecosystem consists of all the organisms - plants, animals and
microorganisms - that occur in a given erea, together with the non-
living elements of the environment. The term "ecosystem” is used bacause
the living and non-living elements are closely interrelated in a functioning
system with producing, consuming, decomposing zand non-living components.
An ecosystem has therefore a spatisi definition (it occurs in a definable
area) and a functiopal definition [the parts of the system are inter-
dependent and maintain at least temporary stability).

Both of these ecogystem charact ristics are essential for conservation.
Parks and reserves are geographical units containirgz one or more ecosystems,
but to be effective they must include enough o7 the ecosystem componrents
to maintazin the stability and continiuty of the system over time.

Because of the great interdependence of organisms within an ecosystem-
many speciea can only survive as part of the system within which they
evolved. Conservation of species therefore generally means conservation of
the ecosystems of which they form a part.

In islands, because of their small =ize and isclaticn, many unique
ecosystens heve evolved that are often limited in total size. Such
ecosystems are particularly easy to destroy, and their conservation is
therefore wmost urgent.

It may be helpful in picturing an ecosystem to make the comparison
with an crganism, perhaps some kind of animal. An animsl is made up of
many cells which depend on their relationship with other cells in the
animal for their survival. In an ecosystem each individual organism would
be like a cell. In an organism, the cells have different forms and
different functions (bone, muscle and skin cells, for example); an eco-
gystem has many kinds or organisms with different roles (plants, producing
food, trees producing shelter, insects pollinating plants, etc.). If
pert of an animal, say its stomach, is taken out it will probably die;
if part of an ecosystem is destroyed (cutting the trees in a forest), the
rest of the system will be degraded or lost. The different species of
plants and animal and microorganisms are as important to an ecosystem as
the varicus organs are to an animal.
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Defining specific ecosystems is never easy since no natural system
is ever tofally independent of the others thet surround it, and one almost
always intergrades gradually into the next. It is only where there is a
sharp distinction between physical environments, such as between water
and land, that the boundaries can sometimes be clearly defined. Definitious
of ecosystems can also be based on various criteria, such as astructural
gimilerities or species composition. A coral atoll in the Caribbean may
have the same structure and functional organisation as one in the Pacific,
even though the speciess that mske it up are almost completely different,
This problem of defining distinct ecosystems becomes particulasrly acute
in islands where each biological community has its own unigue characteristics
varying slightly (or greatly)from those on neighbouring islands, and where
igolation has frequently led to the evolution of endemic aspecies (species
found nowhere else). The question of how much of this variability and
uniqueness to conserve is a subjective one that €an only be anawered by
each government within a much broader context of present and future social,
political and scientific needs.

Elements of ecosystem definition.

This survey is paert of a world-wide project by IUCKR to define the
needs for the conservation of all the principal types of ecosystems in
the biosphere. 1In developing this project, IUCN has prepared papers
defining and clasgifying the biotic provinces of the world (Dassman , 1973;
IUCK, 1974), and hes produced a working system for the classification of
world vegetation (IUCN, 1973). These terrestrial projects are now being
parelleled by efforts to characterize marine ecosystems (Ray. 19’75)n
These globrl studies have provided the basis for the approach to ecosystenm
definition used here.

GEOGRAPHY.

There are several different elements that contribute to the diat-
inctiveness of ecosystems. The bilogeogrgphic dimension determines
which organisms could colonise an island in the first place. The closer
an island is to major centres of evolution and distribution such as Southenst
- Apia, the Indo-Malay Archipelago, Australia, or America, the greater the
chance that species from those areas will have been able to colonise i%.
The =smount of present and past isolation of the islend is also important.
During the changes in sea level and continental position that have
occurred over geological time certain islands have been joined by land
bridges to other islands or to continents, permitting the migration end
establishment of many more species than could fly, swim c¢r drift to more
isolated areas. Once a plant or animal is established, its subsequent
isolation may permit it to evolve 1nto new and unigue forms, or may sllow
it to survive long after it has been out-competed and become extinct
elsewhere, These facts help to explain the great diversity of island
ecoaystems and the uniqueness and scientific interest of their fauvnas and
floras.

It is possible to recognise various biogeographic groupings on iae
bagis of gimilarities or differences tetween the orgarisms of djacert
islands, such as those proposed by Curry-Lindahl (1975) for terrestrial
animals or the biotic provinces proposed by IUCN (1974).
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A second geographic element deofining ecosystewms is climate,
particularly temperature (air 2nd ocean) and rainfall. Almost all the
SPC area lies within the trcpics, a region noted for its warm and relat-
ively constant temperatures. Tropical organisms tend to be sensitive
to temperatures below their normal range, and hence are limited in their
distribution by the temperature gradients north and svuth of the equator.
Ocean water temperatures are determined both by climate and by the patterns
of ocean currents which are also important in determining marine organism
distributions. Rainfall is one of the critical parameters for terrestrial
ecogystems, and varies widely throughout the Pacific Islands (Fig.Q)a
While average amounts of rain are very importiant, its distribution over
time i8 also critical. Long dry spells interrupted by heavy downpours
mey provide the same total rainfall as frequent light showers, but will
support a very differernt biological community. Even very rare extreme
events cen be significant (Stoddart and Walsh, 1975). A severe drought
occurring once a century can permanently alter an island's population
composition, as can a cyclone which flattens forests, pulverises reefs
and floods low-lying areas. Some zignificant climatic factors in the
Pacific are mapped in Fig. 3.

ISLAND STRUCTURE.

The physical structure of the isiand itself is also a major determinant
of the ecosystems rresent. High volcanic islands will provide many more
hetitat types than low coral islands. Continental islands occurring west
of the Andesite Line will tend to be larger and to have a greater variety
of soil types and landforms than oceanic iglands. Eleva‘ed atolls or
coral platforms can support more varied population.s than reef islands just
at sea level., The islands of the Pacific represen- a corpplex mix of all
of these forms (Fig. 4) and even & single island mhy be ompos=d of several
structural types. These island forms also respond differently to cl matic
and geographic factors. Low islands are more likc.y to be flcoded ad
their terrestrial populations exterminated at times of r:sing sea leel.
High islands produce their own climatic differences, such as increas d
rainfall in mountain areas, wet and dry sides of the island ard tempsrature
gradients with altitude, each of which can lead to distinctive ecosystem
components. Marine habitats are s milarly sffected, with the many raef
forms and lagoon types determined by the structure and history of tha
island substrate (Thomas, 1965; Dahl, Macintyre and Antonius, 1974).

BIOMES.

Finally as ecosystems evolve, they develop their own structursal
characteristics based on their phyciognomies or life forms, which help
to determine their own environments. They may be characterised by certain
dominant species or functional types, or by a particular type of habitat
with which they are asgociated. These dji-tinctions of biological structur:
and habitat provide the principal basis for defining the biomes which
constitute the largest rcale of functional biolegical unit, ani thus
generally correspond to the ecosystem level in any given area.
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A gurvey and ciassification of Pacific Island ecosystems mucst be
based on all of these approaches, much as Ray (1975) has classified
marine énvironments on the basis of zoogeographic regions, bintic provinces
and habitats. This is because a biome such & lowland rain forest may be
structurally and functionally similar in two gecgraphically separate areas
even though compoced of different species of plants, and even in the same
area may differ in ccmposition depcnding on the side of the island or the
kind of substrate. The following ~lassification is based on such an
approach, combining a biogeographic view embodied in a list of blotic
provinces, a structural view incorporating the principal island types
and a biome view catagorizing the principal vezetation units and habitats.
In principle each biome type occurring on each island type or structural
unit in each biotic province should be considered as a distinctive
ecosystem,

REGIONAL ECOSYSTEMS SURVEY.

Biotic Provinces c¢f the Pacific Islands.

TUCN (1974) has proposed 1Y terrestriml biotic provinces for the SPC
area, 13 follows : New Guinea, Bismarck Archipelago, Sclomon Islands,
New Caledonia - Loyalty, New Hebrides, Lord Howe - Norfclk, Fiji Islands,
Tonga - Kermadec, Samca - Bllice, Tokelau - Pheonix - Manihiki, Gilbert -
Nauru, Mariana Islands, Caroline Ialands, Marshall Islands, Johnston -
Palmyra- Christmas, Cook - Austral, Society Islands, Tuamotus, and
Marquesas. FPor the marine fauna, Ray (1975) placed the entire area within
the Central Pacific Islands Subprovince of the Indo-West Pacific Tropical
Warm Water Shelf Province. Ray comments that, relative to the very rich
Indo-Malayan centre, the subprovince is somewhat impoverished in biota,
becoming more so to the east., While there may be many marine species in
common throughout the region, the biotic gradient is such that the resulting
ecosystems may be quite distinctive in different areas. It would probably
therefore be wise, pending firther research, to treat both marine and
terrestrial ecosystems in accordance with the same series of biotic
provinces. A modified list of biotic provinces is therefore prcposed below
and mapped in Fig. 5. Some alterations have been made in the IUCH (1974)
proposals to provide more logical groupings by island structural types
and climatic situations, both of which are principal biotic determinants.
The Santa Cruz Islands (Solomon Islands) have been regrouped with the
New Hebrides with which they have «logcer affinities. Tuvalu (former Ellice
Is.) and the Tokelau Islands are gimilarly regrecuped, as are the Northemrm
Cook (Manihiki), Phoenix and Line Islands. An additional ,rovince has been
created for the eactern, more temperate volecanic islands of Pitecairn, Rapa
and the Gambier Islands. There may be some vzlue in separating the
Bastern and Western Caroline Islands, and in combining some of the strictly
atoll provinces, but this should await further studies, particularly of the
marine fauna and flora.

Biotic provinces can be most useful in suggesting the general species
composition to be expected in en area. However, the high levels of endemism
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in certain islands greatly complicates matters, and requires that even
within biotic provinces, each island must be considered as & somewhat

distinet entity.

Furthermore distinctions between provinces are not

always clearcut with some islands (Loyalty Is. for example) representing

intermediates between adjacent areas.

more detail in the discussions of each island group.

Biotic Provinces of the South Pacific Commigsion Area.

(Australian Region)

Code No.

I
II
III
IV

VI
VIiI
VIII
IX

XI
XII
XIiI
XIv
v
XV1
XVII
XVIII
XIX

Structural Types.

Biotic Province.

New Guinea

Bismarck Archipelago

Solomon Islands

New Caledonia - Loyalty Islands
New Hebrides - Sants Cruz Islands
Norfolk -~ Lord howe ~ Kermadec
Fiji

Tonga - Niue

Semon - Wallis and Futuna
Tuvalu - Tokelau Islands
Giibert Islands - Nauru

Mariana Islands

Caroline Islands

Marshall Islands

Phoenix - Line - RNorthern Cook Islands

Cook - Austral Islands
Society Islands
Tuamotu Archipelago
Marquesas Islands

Pitcairn - Gambier Islands - Rapa

This mztter will be treated in

IUCN Code No.

6.12. 2
6.12. 3
6.12. 4 (Modified)
6.12. 5
6.12. 6 (Modified)
6.12. 7 (Modified)
6.12.10
6.12.11 (Modified)
6.12.12 (Modified)
6.12.13 (Modified)
6.12.14
6.12.15
6.12.16
6.12.17
6.12.18 (Modified)
6.12.19
6.12.20 (Modified)
6.12.21
6.12.22

None

The type of island on which a biological community occurs can have a
major effect on the community composition, largely as a result of lendform

and substrate characteristics.

There are four principal island types :

continental, volcanic, elevated reef and sea level re=f (Thomae 1965), each

of which provides certain specisgl structural characteristics.

Islands ars

often composed of more than one type (such as an elevated coral platform
or sea-level beach deposit on a volcanic island), in which case each type
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should generslly be conaidered as distinctive for purposes of ecosystem
classification. The following list of structural characteristics is
intended to be neither complete nor mutuslly exclusive, but merely to
guggest certain fhctors which may delineate dlstinctive ecosystems.

Contineatal Type

Composed of sedimentary, metamorphic, igneous or other rocks
of continertal origin (occurring west of the Andesite Line),
and of soils derived therefrom, gemnerally of large size with
complex landforms.

Serpentine or metalliferous soilg occurring on such islands
may have highly distinctive plarnt communities.

Slope-limited vegetation may be found in geographically
active areas, where the steepness and instability of mountain
sides result in specially adapted communities.

Qrographic rainfail (produced by clouds rising over mountainsg)
may be high or low depending on the situation.

Volcanic e
Islandg built by volcanic activity and therefore with substrates
derived from leva (basalt) and voleanic ash.
Recent volcanic substrates may have apecielised ploneer
communities, ‘and there may be many gradations between these
and the mature ecosystems of weathered volcanic soils. Again
there may be slope-jimited communities as well as zones of

high and low orogra ¢ rainfall (the wet and dry sides of
many volcanic islands%.

Elevated reefs
Islanda or parts of islands composed of raised coral pileat-
forms or rock. Two significant types may be distinguished as
having
overlying ron-calcareous soil derived from volcanic ash or
21luviagl deposits, or
little or no overlying sojl, frequently with exposed rock
in rugged karst or pimnacle formations.

Low Islands

Composed of sand and rubble accumulated on & reef platform at

or near sea-level. This is the typicsl type on atolls and

barrier reefs, and alsc occurs frequently as coastal or beach

areas on other island types.

Similar structural criteria apply in the marine environment, particularly
with respect to the nature of the substrate. The following catagories can
be identified :

Rocky substrate
" calcareocus
non—-celcareous
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Sedimentary substrate (unconsciidated)

high organic content

Additionally, reef community structure can be significantly different
if, over recent geological time, the island is : submerging, emerging,
or apparently stationary reletive to sea level. Exposure to waves and
storms also alters ecosystem form, so distinctions between exposed and
protected merine environments are appropriate in many instances.

The above catajgories will generazlly be useful tc subdivide the
biome types described below where it is apparent that there 1s considerable
ecosystem diversity within the biome. It is not, however, practical to
introduce wost of these distinctions at the level of the present study.

Pacific Island Biomes

A biome is the largest biological community unit and generally,
either singly or in some combination, corresponds to an ecosystem type.
Biomes are usually defined by major habitat distinctions, by dominant
gpecies or by aspects of the community structure. On land, most biomes
are distinguished by the principal type of vegetation; in the sen,
environmental or substrate factors may be as important as dominant plants
or benthic (bottom dwelling) animals in determining a biome classification.
The following biome classification for the tropical Pacific Islands is
based on the vegetation classification prepared by IUCN (1973) for
terrestrial environments, and the habitat list for merine areas proposed
by Ray (1975), with major modifications and additions as appropriate to
integrate the %wo and to adapt them to the regional situation. The
vegetation classification, drawn largely froem that for the humid tropics,
has been simplified by the elimination of certain catagories; it may be
that others can be deleted as well, or that some will need to be added
for particuler local situations (such as the barren desert catagories for
recent volcanic deposits).

In class:fying marine biomes, it is important to recognise that
biological communities may exist in the water mass as well as on the
bottom. These can sometimes be considered together as single ecosystems;
in other situations it is more convenient to separate them. Certain
coastal biomes such as mangroves and salt marshes have both terrestrial
and merine components. A few organisms such as seaz birds, sea turtles
and migrating fish populations, move between biomes and thus must be
given special treatment.
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FORESTS Number.
formed by trees at least 5m tall with crowns usually 1.
interlocking.
Mainly evergreen 1.1.
Tropical rain forests 1.1.1.

Consisting mainly of evergreen trees, mapy with little or

no bud protection, meither cold nor drought resistant.

Tryly evergreen, i.e. the forest canopy remains green through-
out the year, but individual trees may stand leafless for a
few weeks only and nct at the same time with all others.

Lowland rain forest 1.1.1.1.
Composed usually of numerous species of fast-growing trees,

many of trem exceeding 40m in height, generally with smooth,

often thick bark, some with plank buttresses. Emergent trees

often present or at least a very uneven canopy. Very sparse

undergrowth, and this composed mainly of young trees. Palms

and other tuft trees wusually rare. Crustose lichens and green

algae are the only conatantly present epiphytic life forms;

vascular epiphytes are usually not abundant except in excess-

ively humid situations.

ntane/submontene r forest 1.1.1.2.
Emergent trees largely absent and canopy relatively even.
Vascular epiphytes and pseudo-lianas abundant. Tree heights
usually less than 50m; crowns extending relatively far down
the stem. Bark often more or less rough. Undergrowth abundant
often represented by tree ferns or small palms or bamboos. May
be dominated by trees which are broad-leaved (commonest form),
needle-leaved or small-leaved,

Bamboo foregt 1.1.1.3.

Dominated by bamboo. Common in tropical mountains but may
occur algo in tewmperate and tropical lowlands.

Cloud forest 1.1.1.4.
Tree crowns, branches and trunks as well as lianas burdenad

with epiphytes, mainly bryophytes or lichena. Ground covered

with club mosses and ferms. Trees often gnarled, with rough

bark and rarely exceeding 20m in height. Most commonly broad-

leaved but may be needle-leaved or small-leaved.

Riverine forest 1.1.1.5.

Similar to submontane forest, but richer in palms and in
undergrowth life-forms, particulerly tall forbs (eog. Musaceae);
plank-buttresses frequent. Characteristic of areas which are:
(1) riparian (on the lowest forested river banks, frequently
flooded); (2) occasionally flooded (on relatively dry terraces
accompanying active rivers); or (3) seasonally waterlogged
(along the lower river courses, where the water accumulates

on large flats for several months).
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IOCN
Number.

Swamp and bog forest 1.1.1.6.
Not along rivers, but on wet soils, which may be supplied with

either fresh or brackish water. Similar to riverine forest,

but relatively poor in tree species. Many trees with buttresses,

8tilt roots or pneumatophores; mostly taller than 20m, dominated

by broad leaved trees or palms. Where organic surface deposits

occur, poor in tree species and with canopy often forming a

pattern of tall trees at the bog fringe and shorter trees near

the centre.

Tropical/subtropical seasonal forest 1.l.2.
forest. Consists mainly of evergreen trees with some bud

protection, PFoliage reduction during dry season is notice-

able, often as partial shedding.

Tropical/subtrcpical semi-deciduous forest 1.1.3.
Most of upper canopy trees drought deciduous. Understorey
trees and shrubs evergreen, often sclerophyllous. Various
mixtures occur (e.g. shrubs may be deciducus and trees
evergreen). Trees rough-barked except for bottle trees which
may be present.

Other evergreen forests.

Subtropical rain forest 1.1.4.
EEEEEBQ‘ZE%B'E}Eiiéai‘fain forest but marked by more distinct

geasonal rhythms. Trees less vigorous than in tropical forest

and more shrubs are present in understorey. Subdivisions

similar to those of tropical rain forests may be noted.

Mangrove forest 1.1.5.

Sclerophyll broad-leaved trees and shrubs with either stilt
roots or pneumatophores. Occurs 1n tidael range along ocean
shores and estuaries. Epiphytes, except lichens or algae, are
rare.

Atoll/beach gtrand forest nons

Species-poor community of trees and shrubs occurring on
calcareous sand and rubble deposits in islets and on coastal
beach strand within 2 few metres cof sea level,

WOODLANDS 2.
Formed by trees at least 5m high, with most of their crowns not

touching each other, but covering at least 30% o the surface; grass

or shrub cover scometimes present. This formatior class does not

include savannag or parklands.

SCRUB 3
Shrublands or thickets. Mainly composed of woody shrubs to 5m high.
Each of the subdivisions may either be
shrubland - most of the individual shrubs not touching each other;
often with a grass stratum; or
thicket - individual shrubs interlocked. ;
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IUCN
Number.

SERPENTINE VEGETATION None.

Plant communities adapted to metalliferous serpentine soils. This

substrate condition can alsc be used as a subdivision of other

vegetation types.

DWARF SCRUB AND RELATED COMMUNITIES 4.

Woody plants rarely exceeding 50cme in height (sometimes called heaths

or heath-like formations)o
Mai evergreen 4.1,

Dwarf-shrub heath 4.1.1.
Closed or open cover of dwarf shrubs often with moas or lichen
understorey. When open, offen in clumps, colonies, or cushions
and may have forb or grass cover in open areas.
Bog 4.3
Often sedges are abundant. Sphagnum or other moss cover; Peat
gccumulation. Some woody shrubs may be present.

HERBACEOUS 5.
Savanna 5.1,
Tropical or sub-tropical grasslands or parklands with trees and shrubs
covering not more than 30% of the ground.

Woodland savgnna 5.1.1.1,
Dominated by grasses with forest islands or patches or woodland.
Tree gavapna 5.1.1.2.
Grasgs cover with isolated trees dispersed regularly over the area. 5.?? T
Shrud savanna 5.1ﬁé.3.
Thickets or shrublands in an area dominated by grass. 5.?. 2
Tropical grassland. 5.1.1.4.
Grass with few or no woody plants. ' and
5.1.2.3.
Flood savanna 5.1.1.5.
Grass periodically flooded with tree or scrub islands.
Wetlands 5:56
Fresh water marsh 5.5.1.

Herbaceous formations on constantly or periodically flooded and
waterlogged ground without or with few woody plants (Carex, Juncus,
Cyperus, Scirpus are characteristic genera).

Salt marsh 565025

—— e iy s

periodically or constantly flooded or waterlogged. Water saline
or alkaline,



—
.

SPC-IUCN/2RSCN/WP
Page 19.

Tidal salt marsh
With marine environment subject to tidal flooding.

Non-tidal salt marshes and flats.

ARREN DESERT
éhould also be applicable tu recent volcanic deposits).

Rock Desert
Ground surface dominated by bare rocks or screes with occasionally
plant cover in crevices, fissures efc.

Sand desert
Ground surface dominated by wind-blown sand, often forming dunes.
Vegetation scarce or absent.

FRESH WATER ENVIRONMENTS

Aquatic vegetation

Floating meadow

permanent fresh water. Woody plai ts may be present.

Reed swamp

[ ————

Tall reeds rooting in so0il at bottom of shallow lakes, ponds,
or slow moving rivers.

Submerged rooted agquatics

Water areas dominated by rooted plarts which are structurally
supported by water and scavcely emergent.

Floating aquatics

—————— e

Water areas dominated by non-rooted floating plants.

Bodies of Water

Lake and pond

Open areas of standing water.

Permanent with more or less ceonstant level,

Intermittent filling during rains, then gradually drying out.
Brackish - standing bodies of somewhat saline water without direct
connection with the sea.

Man-made - artificial impovndments.

Mountain stream

Fast flowing steeply falling water courses often with rocky bed.

Lovland river ard stream

Slow-moving water cocurses usually with sedimentary bottoms.

IUCN

Number.

5.6.1.

5.6-2.

566'3.

5.6.4.
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ANIMAL DOMINATED TERRESTRIAL HABITATS

Sea bird rookeries
Areas predominantly covered by seabird nesting sites.

Sea turtle nesting areas

Sand areas freaquently used as nesting sites by sea turtles.

Similar catagories for other organisms may be developed where locally
appropriate.

Cave
Subterranean passages with distinctive terrestrial or acuatic cave
faunas.

SHALLCW COASTAL ENVIRONMENTS

Submaring vegetation bed
Plants rooted in sedimentary bottoms, attached to rock pavements,
or in loosely-anchored mats.

Dominated by benthic algae or seaweed.,

Sea grass bed

—— e S i e e bt e

Principal components merine vascular plants (ngggssia, Cymodocea,
Syringodium, Halophila, etc.)

Animal dominated sedimentary bottom
Burrowing aniwals predominant life forms.

Coral Reef
Calcareous structures being actively constructed by skeletal deposition
of organisms.

Algae dominated

Coralline algae principal contributor to reef construction and
surface cover.

Coral dcminated

Hermatypic corals major contritutor to community and reef structure.

Reefs may also be gsubdivided by situation and form.

Atoll Reef

Reefs between the ocean and & lagoon unassociated with any major
landmass.

Windward
Fronting on the ocean in the direction of the predominant winds.
Leeward

On the more sheltered side of the atoll downwind from and therefors
frequently receiving outflow from the lagoon.
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Barrier reef

Offshore from a major land mass =and separated from 1t Dby
a lsgoon.

Fringing reef

Growing directly out from the coastline and not separated from
it by more than a shallow depression.

Lagoon or patch reef

Reef structures developing in the sheltered waters of a lagoon.

"Dead" Reef
Calcareous reef structure now covercd with organisms not contributing
significantly tc skeletsl accumulation.

Drowned reef
Reefs submerged by subsidernce below depths 2t which reef growth
ia sufficient to regain the surface.

Rocky coastline.

Non-calcaraous or uplifted celcareous shorelines without significant
reef development, including both the intertidal zcne and the subtidal
euphotic region (in which light penetration permits plant growth).

Beach
Shorelines with unstable sand deposits.

Lagoon
Bodies or water more or less cut off from the sea by reefs or other
barriers., Amount of isclation best indicated by salinity.

Saline

Salinity greater than seawater. (Hyperhaline,over 40 o/oo

saljnity)
Open
Seawater - good mixing with oven sea. (Bunhaline, 30-40 o/00)
Closed

Close to seawater in salinity, but little mixing or interchange
with the sea. ( Mizenhaline )

Dilute sem water. (Polyhaline, 18-30 o/oo)

Brackish

Brackish water.

(Mesohaline, 5-18 0/00)

(Oligohaline less than
5 6/00)
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gatuaries

artly enclosed bodies of water where rivers or other inputs of fresh
water flow into and mix with seawater, producing great and often
variablie salinity gradients., It may in some instances be appropriate
to subdivide estuaries by salinity.

Closgse to seawater

Mizoewhaline (30-35 o/00 salinity)

Dilute sesawater

Polyhaline (18-30 o/00)

Brackish water

Mesohaline (5—18 o/oo)

Nearly frashweter
Oligohaline (0.5 ~5.0 o/oo)

Marine lake
Inland bodies of seawater with subterranean connections permitting

some exchange with the sea.

Marine cave
Caves portly or completely filled with sea water.

Man-made Enviropments

Spoil

Dredged spoil and other dumped sedimentary materials.

Reef

Artificial reefs and structures made of stable materials.

Maricultural

Bnclosures and other structures created or modified for the cultivation
of selected organisms.

DEEP OFFSHORE ENVIRONMENTS

Offshore terrace
Horizontal or gently-sloping bottom areas below 20m depth on the offshore
slope.

Offshore slope
Verticel or steeply-sloping bottom areas of island margins below the
euphotic zone.

Continental shelf
Submarine extensions of continental land masses.

Submarine canvyon
Canyon-like features in the continental shelf margin.
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Continental glope
Continental shelf margins.

Offslope environments.
Deep ocean bottom features.

Abyssal plain

Submarine trench

Submarine ridge

WATER CIRCULATION BODIES

Inshore circulstion cell
Biological communities maintained within an inshore current system.

Larger scale circulation cell

Upwelling system
Pelagic communities maintained by upwelling of nutrient-rich water
from ocean deptks.

Ecosystem occurrence.

4 simplified 1ist of over 70 u:cosystem types has been prepared from the
biome list deleting the man-made catagories and some sub-catagories. This list
is presented together with the four principal island types, in a matrix with the
biotic provinces of the SPC area tc illustrate the distribution and occurrence
of ecosystem types (Fig. 6). The approximately 600 ecosystems so identified
are much leas than the total probable number of about 2000, since the biomes
occurring on the different island type:, and those modified by substrate,
glope exposure, rainfall, etc. have no! been distinguished.
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GEOGRAPHIC REPORT.

The following sections summerize the conservation situalion in each
Biotic Province of the South Pacific Commission area. Authoritative sources
have been uged whenever possible, but these are often incomplete or ocut of
date. It would be appreciated if participants in the Symposium could correct
and update any sectiors for which they have more information, as the report
will be revised for publication immediately after the meeting.

Fer each bictic province, the following information is given:

responsible governments; island types and significant climatic
factors; a list of biomes (as presently known) with notes on
occurrence, significant features, and conservation status;

general conservation interest of the rezion; a 1ist of rare or
endemic species; the status of conservation legislation; lists

of existing reserves, proposed reserves (areas already identified
locally a5 warranting some type of protected status), and recommended
reserve types; and major refersnces and zources from which the

report was compilad.

An essential companion referenze for major parts of the survey area
(excluding New Guinea, Bismarck Archipelago and Solcmon Islands), is the Draft
Check List of Pacific Oceanic Islands by 4. Douglas (1969)., This list provides
summary descriptive information on each izland, which is therefore not repeated
here. Other freguently-consulted references include the reports of regional
meetings (SPC, 1973; National Parks Authority, N.Z., 1975) and the early
Pacific Science Assocciation survey (Skottsberz, '940).
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1. NEW GUINEA.
( Only eastern half of

island 1s included in survey area).

Government: Papua New Guinea {(Ind=v ndent).
Island types: Large continental icland of great complexity;

low reef islands and

volcunic islands oncur in surrounding coastal areas.
Biomes.
Nowe: hecinee of the great complexiily of New Guinea, the following outline

cannot be censidered ccmplete, but merely a suggestion of the types of

ecosystems that occcur in great diversity throughout the island.
further detail, see Specht, Rece and Boughton, 1974.
VCCUrrLnie.

Bicme Lype. Deseription,

Lowland rain forest Below 17200 m.
1) Vailey lowlund forest. Termirglia, rfumetila.
ete.

2) Lowland elope ©rrest. Terminalia, Celtis,
Myristiea, ' tc.

3) Mixed casusrina cunninghamiana {an forest:
N.E. PRG.

4)Eucalvptus dclgupta/Casuarina for st NW.PNG.
S)Secondary lowland rainforest, Ficus, Vitex,
Pipturus.

qbove 1,200m
') cubmontane Arsucurie/Agathis 'orost 600-
1500m.

) submontane Lithocarsus €-rest £00-1200 m
3) submontane Castanopsis forest 600-1800 nm
1) submontans secondary furest, Ficus, Evodia
Urticaceae, etc.

5) submontane Gymnost

Range 300 - 1200 .
6) submontane pisneer forest Casusrina

papuana, Dacrydium, Neonauclea on rock slides

arnd limestone pinnacles 300-1000 m.

7)Hothofazus forest - 1500-7300 m

Montane r 1n lorest

&

forest, Owen Stanley

4

C
w
O
=]
o

PO

For

Conservation

status.

none
Variartae.
Mt. Wilhelmt

none
none

Variata

McAgdam.

none
McAdam

none

none

none
none

8) Mixed montune fern forest, Syzygium, Cryptocarya

Elaeocarpus, Garcinia, Sch.zomeria, Dryadodaphne

1200 - 2500 m.

. 9) Mixed montane gymnosperm forest, Podocarpus
Phyllocladus, Fapuazedrus <!100-2800 m.
1057M0ntane secondury forest, Evodia,

Pittosporum, rtic-zcae, Rhododendron,

1800 m. to tree line.
Baumboo forest Montane .reas, Bambusas, Cyathes.

Cloud forest 2800 m. to ftree line witn Deca.permum,Sysygium,
Xanthomyrtus, Olearia, Pittcsporum, Rapanea,

Rhododendron, Vaccinium.

1) Dillenis papuana
M) ﬁétomeles/krtncurtus A banks

flooding.

Riverine foroest

zubiject to

Mt. Wilhelm.

none

nore

McAdam

Mt. Wilhelm

none
none
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Biome type. Description, occurrence, Comservation
gtatus.,
Swamp forest Extensive in Sepik, Western and Gulf Provinces.
1) Calophyllum, Campnosperms, etc. nons
2) Sago swamp, Metroxylon rumphii. none
3) Pandarus swamps none
4) Melaleuca swamp none
Seasonal forest Low hills slopes; slightly deciduous,
Bombax, Erythrina, Tetrameles, Pterygota, etc,
generally in monsoonal areas. Variarte
Mangrove forest Extensive areas in Gulf of Papua.
1) Rhizophora/Brugzuiera none
2) Ayicennia/Ceriops/Rhizophors none
3) Sonneratia - freshwater tidal areas. nonsa
Atoll/Beach forest Carbers, Calophyllum Hibiscus, Desmodium,
Pandanus, Casuarina equisetifolia, Pemphig
acidula. Cape Wom
Woodlands 1) Bucalyptus or paperbark (Melaleuca) species
on dry monscvonal reg.ons of southern and north
eagtern PNG - variasble density grading into
tree savanna. none
2) Timonius woodland; Port Moresby, Kairuku
arsa. none
3) submontane wocdland, Bucalyptus tereticornis,
500 - 1200 m. monsoonal parts of S.E. PNG. Varierta.
Scrub 1) Semideciducus scrub, Flindersia, Tristenia,

Mangifera, Szzxgium, Acacia in monsoonal areas. none
2) Tidal plains scrub, Acacia/Myoporum in

monsoonel areas. none
3) Lumnitzera scrub of low inner beach ridges. none
.4) Batis argillicola scrub, Morehead-Kiunga

area, none

5) Submontane scrub, Baeckea frutesceng/Rhogf
odendron, on siliceous soils at Green River,

Telefomin and Normanby Island. none
6) Montane scrub (2000 - 3800 m) Rhododendrgn,
Vaccinium, Pittorsporum, Trochocarpa. none
Dﬁarf-shrub heath 1) Myrtaceous - ericareous heath, local
in Morehead, Kiunga and Grezn River areas of
Central PNG. none
2) Alpine dwarf-shrub heath, above 2,700 n. none
Tree savarnna 1) With Bucalyptus, Melsleuca ; low monsoonal
parts of S.E. PNG. Variarta
2) Pandanus savanna - Port Moresby, Kairuku none
areas.’
Grassland |) Lowland grassland up to 1800 m. with Imperata,
Qphiureg, lIschsemum, etec. none
2§ Montans grsssland, 1000-2500 m. Miscanthus,

Opnhiurus Themeda,
both largely resulting from human sctivities.




Biome type.

Grasgland
(ccntd)

Flood savanna

Alpine meadow

Freshwater marsh

Tidal salt marsh

Non-tidal salt marsh

Floating meadows
Reed Swamp

Subme rged aguatics
Floating aquatics
Permanent lake
Mountii:in stream
Lowland river

Seabird roockeries

Sez turtle nesting
areas

Cave

Algal bed

Alzal recf
Coral reef

Windward atol: reef)
Leewurd atoll reef )

Barrier recf

Fringing reef
Lagoon reef
Dead reef
Rocky coast
Beach

Open lagoon

Estuary

SPC-IUCN-2RSCN/WP 1
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Description, occurrence.

E) subalpine and alpine grasslands, above
3000m.

In S.W. PNu.

Meadow, forn meadows, mosses,
line frem 3200 to

along central range,
Sepik area and S.W. PNG.

with Nypa fruticans.

with Ssorobolus, Triochloa.

Leersia, Echinochloa, in lowland swamps,

Lowland swamps with Ssccharum, Pragmites.

Present.

Nymphoea/Azilla in sw.mps.

Present.
Common
Common, sceme very L rze.

Presumably uvresant

Presumably rresent.

In highlands with tistinctive terrestrial

fualic faunas
Common

Common and extensive.
Lommon

Fresent

Common &nd ucmplex.

Conflict group, Torlesse Is., Redlick.
Egum, Laughl-on, etc.

Extensive in eaztarn PNo botn ontinental

insular types.
Lommon

Many types
Prasent
Present

Common

bogs, above tree
4100 m. mwountain peaks all

snd

Miny types in complex of reefs in east PNG.

Seversl,
FPepua.

Offshore environments.No data availatle

including large areas along Gulf ot

Conservation

status.

Mt. Wilhelm.

none

rnone
none
none
none
none
none
none
none
none
in some parts
none

norie

none

none
none
none
none
none

none

none

none
none
none
none
none
none

none

none

none
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Conservation interest.

Outstanding interest for fauna =and flora, terrestrial and marine environments.
Great diversity of biomes and species. Marine eunvironment very little
studied, so true conservation interest not yet known.

Rare or endemic species,

Many endemic birds, particularly Birds of Paradise and other unuswal forms.
Some endasngered species are

Epimachus fastosus
Paradisaes rudolphi
Perotia spp.

Loria loriae.
Drepanornis spo.

Archboldia papuensis.
Astrapia rothschildi.

Astrapia stephanias.
Pteridophora alberti.

There are numerous endemic plants, marsupials, insects and other forums

of fauns and flora.

Conservation Legislation.

Netional Parks Ordinance, with parks placed under supervision of a Natiocnal
Parks Board.

Fauna Protection Ordinance allows esteblishment of sanctuaries and
protected areas for psarticular species.

Wildlife Management Areas can be established under local management commitiees.

Existing reserves.

VariartaNational Park,
near Port Moresby.

Lowland slope forest, seasonal forest,
secondary lowland forest, submontane

woodland, tree savanna. Rich wildlife. Declared.
McAdam National Park, Submontane Castanopsis forest, bamboc
near Bulolo. forest, submontane Araucaria forest
with A. cunninghamii and A. hunstteinii.
Bird of Paredise, mersupials. Declared.
Cepe Wom Internationel Historic gite with Atoll/beach forest. Declarsd.
Memoriul Park neor Wewak.
Mt. Wilhelm National Park, Alpine grasslend, cloud forest, montane
near Goroka. and lowland forest types, marsupials
and birds. Approved.
Kokoda National Walking Spectrum of vegetation types, grassland
Track. to Cloud forest, wildlife and
butterflies. Approved
Tonda Wildlife Management Deer, water birds, wallebies.

Area, Western District.

Baniara Protected Ares,
Baniara Island, Milne
Bay.

Wallabies,



Proposed reserves.

Mt. Bosavi National Park,
Wesiern Province.

Mt. Karamui Nationsl Park,
Chimbu Province.

Mt. Giluwe National Park,
Scuthern Highland Province.

Long Island Preovincial Park,
off Madang.

Asuvar Bluff Provincial Park,
near Madang.

Rempi Islands Provincial Park,
near Madang.

Embi Lakes National Park,
Northern Province.

Kinikini Area Provinciuil Park,
near Port Mcreshy.

Mt . Kemenagi Provincinl Perk,
Southern Highlands Province.

Idlers Bay Provincial Park,
near Port Moresby.

Garu Wildlife Menagement Area.

5PC=TUCN/2RSCN/WP 1
Frge 79

Typical lowland to montane forest types,
Nethofagus forest, cloud forest.

Lowland forest 4o Cloud forest, unigue
wirds, kazngarcos, and other wildlife.

Alpine biomes. Nothofagus and cloud torest.

Crater Lake, Megapode volcanic sands, Coral

reefs, turtle nesting area.

Caves with cave fauna, lowland rain forest.

Margrove forests, secondary lowland rain forest
cornl reef, migratory birds.

Lakes with flood plain, swamp and rainforest,
birds and crocodiles.

Tree savanna.
Karstic limestonz topography, swamp and montane
forest.

Cregssland- woodland, beaches and coral reef.

Talibu Wildlife Management Area, Mendi, Southern Highlands.

Maprik Bird of Paradicse Management Area,

Enst Sepik.
Dilavg - Kebuna Manzgement Area.
Wsllaby Munagement Ar-ca.

Western District Deer Park.

Recommendcd reserve iypes.

For bird life, reserves in the tcllowing aress are recommended:

Southeassfern islands of Papua New Guinea. Goodenough mountains,
Goodenough lowlands. Fergusson, Kiriwina, ang T2 ula are major centers;
Wooudlork, Misima and Rossel, minor ones.

Mountaing of Papua New Cuinea, Tne Central Dividing Range incluies three
porticons with somewhat distinct faunws: Wharton Range and Owen
Stanleys; 1a the certer, the highlund ares froem Tori @nd Wabag to Menyama (the
srea that includes Mis. Hagen, Giluwe, Karimui, Wilhelm, stc.): in the west
the area from 1427 B to the border of West Irian. In each area, altitudinal
transects from 1500 fi. to the nighest elevatiocns shculd be provided, because
each species lives in a charasteristic altitudinal range (e.g., a reserve at
4000-8000 ft., no matter how hug., would not help the many species confined
to 2levations above B0O0OC f4. or below 4000 ft.) Also, in each area such
transects should be provided hoth on 'he northern and scuthern watersheds,
because of their distinct faunas. Three outlying mountain ranges have
distinct montane fzunas of their own that also require altitudinal transects:
the mountains of the Huon Penirsula, the Adelbert Mountzipns, and the North
Coastal Range {especially the Bewani Mcuntains).

&

in the mst, the
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Recommended reserve types (contd.)

Lowlands of Papus New Guinea. There are five major centers of
endemism: the Sepik Basin; the Huon Peninsula, with the Markham and Ramu Valleys;
the north slopes of southemst New Guinea, from Huon Gulf to Collingwood Bay;
the south slopes of southeast New Guinea, from Samarai to the head of the Gulf
of Papua; and the Fly River bulge. The Fly ard Sepik regions have large water
and swamp faunas, and the Fly and south-slopes-of-southeast-New-Guinea regions
have large savanna faunas, that should be considered in addition to their
forest faunas.

The following sites have been proposed by variocus authors:

Gulf district mangrove forest.

Mount Victoria.

Rossel Island - unique flora, coral reef habitats.

Morobe Islands - bird and turtle breeding area, marine life.

Lake Murray - lake fauna and bird 1life.

Lake Yimas and Sepic Plains, forest with orchids (Dengzobium ostringglosgum.)

Murray Pass area, western slopes of Mt. Albert Edward, alpine swamps and orchids.

Middle Musa area - savannagske site for hydroelectric scheme.

Coastal forest S.BE. of Lae opposite Lasanga Is., botanically interesting liana
habitat.

Mt. Menaws, endemic birds.

Laba and eastern slopes of Herzog Ranges, to Mt. Missim.

Southern Coast of Huon Peninsula, lowland forest types, between Lae and
Pinachaffen.

Lake Wanum - lowland grassland types.

Bulolo, Lake Triste, Mt. Amungwiwa — Mt. Salawaket, for Araucaria, Podocapus,

and Nothofagus forests.
Purari River aguatic hebitats.

The proposala by Haantjens (1975), too numercus to include here, include many
biome types presently underrepresented in reserve proposals dbeing considered.

Coastal West Sepik province - Dugong conservation area.
Possible further dugong conservation areazs in Siassi Islands and D'Entrecasleaux
Group.

‘An attempt should be made to include typical as well as rere biome types in
reserve proposais. Many more marine reserve areas will eventually be needed
but present informatiun does not permit specific proposals.

References and sources.

Visit to Port Moresby and vicinity, Lae, Wau and vicinity.
Sylvarus Gorio, National Parks Board.

M.A. Hill, National Parks Board.

C. Kisikawa, 0ffice of Bnvironment and Conservation.
Lance Hill, Office of Environment and Conservation.
N.Kwapena, Wildlife Branch, D.A.S.F.

M. Dovnes, Wildlife Branch, D.A.S.F.

L. Gressitt, Director, Wau Ecology Institute.

M. Hoyle, University of Papua New Guinea.

J. Munro, University of Papua New Guinea.

D, Teng, National Parks Board, Education Officer.
J.M. Diamond - personal communicetion,

Specht, Roe and Boughton, 1974.

Manser, 1973.

Percival and Womersley, 1975.
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Referenges and soprces (ctd.)

M. Jacobs and K. Pzijmans in WOTRO Report for Year 1974, pp. 35-37.
Haantjens, 1975.

R.J. Johns, "Habitat Conservaticn in Papua New Guinea",

paper presented at Symposium on Becology and Conservaticn, Wau, 1875..
B. Hudson, "A survey of the Dugeng (Dugong dugon) in the waters of
Papua New Guinea", unpublished repor:, 1975.
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BISMARCK ARCHIPELAGO.

Government: Papua New Guinea. (Independent)

Island types: Volcanic high islands and low reef islands.

Biomes.

Lowland rain forest

Montane rain forest.

Bamboo forest
Cloud forest
Riverine forest

Swamp forest

Mangrove forest

Atoll/Beach forest
Serub

Grassland

Freshwater marsh
Non-tidal salt marsh.
Rock desert

Permanent lake.

Mountain stream
Lowland river
Seabird rookeries

Sea turtle nesting
areas.

Algal bed.

Seagrasa bed

Animals in sediments,
Coral reef

Barrier reef

Description.

Extensive, also BEucalyptus deglupta forest -

New Britain.

Parts of central New Britzin, eastern New
Irelend, including Nothofagua forest
1500 - 2800 m.

Probably present
Probably preeeht.
Present

Coastal north-central New Britain.
Terminalia brassii and Campoospermsa.

North New Britain, New Ireland, New Hanover

Common
Present

Large areas of coastal, especially north
coastal, New Britain.

Present
Presumably present.
Active Volcanic areas.

Lake Dakataua (crater lake) : Laky Hargy.

pregent
Present.

Present.

Present.

shallow bottom sreas.
Common

Common

Common and diverse.

Pregent

Conservatiog

Btatus.

Tdde Is.
Lake
Dakataua.

none

none
none
none

none

none

Talele Is.
Lake
Dakataua.

Talele Is.

none

none
none
none
none

proposed

L. Pakataua
National
Park.

none.
none.

Talele Is.

Telele Is.
?
?
?
Talele Is.
?
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Conssrvation

status,
Talele Is.
Talele Is.
none

Nanuk Is.

?

o
Biomes. Descraption.
Fringing reef Common
Lagoon reef Many types.
Rocky coast Present.
Beach Common
Open lagoon Present,
Estuary Present

Offshore environments. No data availahle.

Conserveation interest.

There is little data on these large
habitats.

Rere or endemic species.

Censiderable bird endemism, and pre

Conservetion legislation,

see New Guines.

Existing reserves.

-

Talele lIslands Natiornsl Park,
New Britain.

Nanuk Is. Provincial Park,
New Britain.

Lake Dakataua Natzonal Park,
New Britain.

Pokili Wildlife Management
Area, West New Britain.

Proposed reserves.

Lake Hargy National Park,
New Britain,
St. Andfew Islands. S.E. cof Manus

Island.

Recommended reserve iypes.

Kapiura River area, New Briein. hot
Talasea Peninsula, hot springs,

Mount Langia, Weast New Britain,

none.

none.

islands with a considerable diversity of

sumably also for other forms.

gtatua.

Mangrove, Beach forest, lowland
secondary forest, coral reefs,
sesbird and turtle nesting

areas. Declared.

Marine life and island

vegetation, recreation area. Declared.

Crater Lake, hot springs,
mzngrove, secondary rain forest

Crocodiles, Megapode. Approved.

Megapode.

Lake, lowland and slope rain-
forest, Megapode.

Dugong conservation area.

springs, Megapode.

megapode.
semi-active volcano.

Central mountain areas of New Britain and New Ireland for montane biomes.

Swamp forest, marsh, river and gras

A selection of cosstal, lagoon and

For birds, and probatly other forms
Mussau, and Minus are the four ma
reserve cn the Gazelle Peninsula
a5 on the mzin body of the island
at the northern and scuthern ends

sland examples.

recf environments.

, New Britain, New Ireland, St. Matthias-

jor centers. New Britain requires a

(bec&;se of seme endemism there) as well
New Ireland recuilres separate reserves

beczuec of significant faunal differences

Y
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Recommended reserve types (contd.)

Like Bougainville, and New Caledonia, New Britain and New Irsland
have distinct montane and lowland faunas, and both need montane

as well as lowland reserves, Dyaul, Lihir, Feni, and Tabar are
gignificant minor centres. Long should be a reserve because of the
interest of its colonist fauma (it was defauvnated by volcanic
explosion in the 18th century, like Krakatau).

References and Sources.

See New Guinea.
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(Santa Cruz Islands included in V.)

Government: Solomon Islands (Self government, U.K.) except Bougainviile

(Papua New Guinea.)

Island Types: High volcanic islands both old and recent, and elevated

iglands. Subjezt to hurricanes

Bicumes.

Lowland rain forest.

Montane rain forest.

Cloud forest
Riverine forest

Swamp forest

Mangrove forest

Atoll/Beach forest
Woodland

Scrub

Description.

1) Kauri forest,

2) Campnosperma forests - probably late stage
follewing cyclonic disturbance

3)Calophyllum Kajewskii forest, mostly logzed;
Gizo Is. and small patches, and on Bougainville
4)Dillenia/Calopiyllum/Campnosperma forest,

New Georgia, Kolozmhangara.

5)Dillenia - deminated forest

6)Terminalis calamansanai/Campnospermna/
Calophyllum forest, only Northern Kclombangara.

Pometia/Vitex/Calophyllum forest. coastal
eas largely disturhed; inland Guadalcanal.

8)Vitex - dowin ted forest - rare. Tetepare.
9) Casuarina papuana forest of high ridges.
10) Rennell forest, Terminalia sepicana,
Elaeocarpus, Endospermum.

1) Mixed specias wilh indistinct zonation,
poessibly sever 1 iypes on upper slopas of
Kolombangara, Vangunz ard Bougainville.

°)Neonauclea/813aneu forest only Bougainville
450-750 m

Present on mountain peaks

with Dillenia ingens.

1) Sago swamp fourest (Metroxylon salomonense)

?) Terminalia brassii forest

4

3) Mixed species sw mp forest,

1) Tail (Rhizophora, Bruguiera, Dolichandrone)
2) Low (Rhizophora.)

Typical Indo-maleésian specios

Casuarina - dominated.

San Jorge - variant of Casuarina wcodlanas.

reef

Conservation

status.

none
none

none
small sample
on Kolombangara
small sample on
Kolombangara.

Kolombangara
controlled
forest.

Queen
Elizabeth
National Park,
? degradsd.

none
none
none

emall example
on
Kolombangara

nong
none
nope
none
none
none

none

none
none

none
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Biomes.

Serpentine
vegetation

Dwarf-shrub heath.

Crassland

Preshwater marsh
Permanent lake
Brackish lake

Mountain stream
Lowland river

Sea turtle nesting
areas

Algel bed
Sea grass bed
Animels in sediments
Algal reef
Coral reef
Barrier reef
Fringing reef
Lagoon reef
Rocky coast
Beach

Open legoon

Dilute lsgoon

Estuary

Description.

Open woodland on ultrabasic soils, scuthern
Santa Isabkel San Jorge, southern Choiseul;
also Guadalcanal, Floridsa, San Cristobal.

Nggatokano and elsewhere

Large areas of Guadalcanal, fire maintained.

Mainly Phagmites karke and low shrubs.

Guadalcansl

Lake Te Nggano with highly diverse fauna and
flora, including endemic species.

Common
Common

Turtles stil)l common.

Commonn in lagoon areas and reef flats.
Extensive in lagoons.

Common on lagoon bottoms.

Present.

Present

New Georgia.

Commori.

Common and variable.

Comumon

Common

Common, especially New Georgia TIslands.

Layering of brackish water over sea water
occurs in more enclosed lagoon areas suth as
Roviane.

Present

Offshore environments.No data evailable.

Conservation L

SOLOMON ISLANDS.

National Parks Ordinance ~ poorly defined and not well enforced.

lation.

Wild Birds Protection Ordinance, old but extensive coverage.
Forestry Ordinence provides for conmtrolled forest areas.
New conservation legislation under discussion.

BOUGAINVILLE.
See New Guinea.

Conservation

status.

none
none

Queen
Elizabseth
National forest
dieturbed.

none

none

none
nomne
none

none

none
none
none
none
none
none
none
none
norne
none

none

none

none

none
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Conservation interest.

Many endemic species with considersnble differentiation between inslands;
textbook examples of island speciation. Extensive areas of undisturbed rainforest,
but increasipgly subject to development.

Rare or endemic species.

Porpoises sre loc:lly hunted for their teeth which have traditional value.
Dugong - still common but danger of increased hunting.
Crocodile - large animals protected, but scmetimes become dangerous.

72 endemic¢ bird species and 62

endenmic subspecies in Solomen Islands,
often differentiated betwear isl

zndsi largely in forest hatitats.

¥hite eye Zosterops different furms or Glzo, Vella Lavella, Rendova and
Tetepare.

Existing reserves.

Queen Elizaheth National Park, G
of low conservation value bec

<

1d.leanal , 6080 ha. now major parts
:nze of forest clearing for gardens.

Kolombangara forest reserve (controlled forest) narrow strip of lowland
rain forest along Shoulder Hill from s=2a level %o crater.

. Proposed reserves.

Kolombangars reserve, Terminallia calamansanai/Campnospsrma/Calophyllum forest.

Kolombangara ecological survey plois with buffer zones. Dillenia forest
and Dillenia/Czlophyllumeumpn?sperma forest.

) Dillﬂnin/Calophvllum/Campnosperna foreat

Yiru (a
(b) Casuarina forezt.
(c

¢} Terminalia brassii swsmp Torest, Dillenia/Calophylivm/Campnosperma

foregts.

Santa Cruz Kauri forest and Camrp

oiperma forest.

Tetepare:Vitex forest.

Allardyce: Campnosperms forest.

Gizo:Calophyllum forest.

Vangunu:Dillenia forest, Campnosperme forest.

. Vanikele: Kauri forest and Campnosperma forest.

Guadaleanal: Pometia/Vitex/Calophyllum £ rest in upland area.

Sunte Isabel(S.E.) Casuarina woeodlanz.

Santa Isabel ov New Georgia: mangrove torust,
Rennell: Rennell for<csb and brackish loke, erdemic tauna.

Guadnalcanali:grasslands.
San Jorge and Nggatokano :dwerf-shrub heath.

Serpentine woodland.
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Recommended reperve types,
Montane and lowland reserves on Bougainville, endemic birds, Calophyllum
forest.

Large forest reserves on Guadalcanal (perhaps Mt. Gallego), San Cristobal
and Choiseul or Santa Isabel.

Reserves on Rennelil (1ake and adequate area of forest habit&t), Kolombangars
(central montane forest above 500m. and sample of lowland forest to
coast), and Malaita (central forest above 1000m and some lowland forest).

Porest and bird reserves on New Georgla, Rendova, Tetepare, Ranonggsa,
Giza, Uki Ni Masi.

Reserve for breeding pigeon colonies on Oema (Shortlands).

Reef reserve in Manning Strzit, and selection of reef amd luagoon reserves
elsewhere.

Mangrove reserve and small hotanical reserves for other vegetation types
(scrub, serpentlne)

References and sources.

Visits te¢ Guadalcanal, New Georgia, Russell Islands, Kolombangara, and
Malaita.

Keith Treneman, Chief Forest Officer.

Ken Martin, Forest Officer.

R. James, Fisheries 0fficer.

Mike Hoyle, University of Papua New Guinea.

J.M. Diamond, "A proposed forest reserve system and conservation strategy
for the Solomon Islands" (unpublished report).

¥hitmore, T.C. 1969,
Whitmore, T.C. 1974.
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IV. NEW CALEDONTA — LOYALTY ISLANDS.

Government: France.

Island types: New Caledonia 15 a continental high isl nd of complex geology;
the Loyalty Islands are elevated resfs with small velcanic areas;
reef islands occur in the lsgoon surrounding New GCaledonia.
Subject to hurricanes.

Biomes.

Description.

Lowland rain forest. 1) Coastul foreut - only a few remnants

Mcontane r:in forest.

Bamboo forest

Cloud furest
Riverine foreat

Swamp forest
Mangrove forest
Atoll/beach forest.

Scrub

Serpentine
vegetation

Dwarf-snrub heath

Woodlend savanna

Tree savanna

Grassland

remaining (Bourail, Hienghene)

2)Araucaria cookii -oestal forest of elevated
ilmestone (Isle of Pines: Kuebeni peninsule

B)Limestone forest, (dominated by Intsia,
Manilkara, Schefflera =nd Albizia)
Mare, Lifou, Islc of Pines.,

1)Submontane rain {orest, principaliy on
slopes 400-1000m.

2) Dry ccniferous foreat - 1000~1500m,
various Araucariazs and other pvmnnsrerms.

Scattered examples, largely in disturbed areas.

higher mountain praks

Prosent along lover reaches of watercourses:
Plaine deslacs with Dacrydium guillaumipii.

Dominated by Molaieuca leucadendron (Niaouli)

th west coast.

ertensive along s

Common on coazta and iszlet:

i)

Walpole (raised limestone};lsle af Fines.
(most New Cazledonis scrub is serpentine

vesetation) .

highly variable wi'h elevation ard 1in different
parts of New Caledonia, muny localised
endemlcs; also inciudes Gum Oak forest type;
also on Isle of Pines.

Iele of Pines plateau.

Melaleuca (Niaouli) dominated ,common in areas
subject to fire, prades into tree savanna

Large areas of Niaouli (Melaleuca) savannsa
fire maintained on lower rlevationos
also Hunter Is.

present in freguently burned areas of south west
New Caledonia - grades into tres (Niaouli)
savanna.

low

Conservation

status.

none

Oro Peninsula
reserve.

Isle of
Pines.

Several
reserves.

none

Mont Mou ,
Mont Panie etc.

none
none
none
none

Isle of Pines.

several
reserves but
not all types
included.

Isle of Pines.

none

Povila reserve.

none
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Biomss.

Fresh water marsh.

Rock desert

Parmanent Lake

Mountain stream

Lowland river

Seabird rookeries

Sea turtle nesting
areas

Cave
Algal bed

Sea grass bed

Description.

Plaine des Lacs and many localised areas
characterised by Xyris pancheri and Schoenus
brevifolius,

Wabao, Maré, only Melaleuca in Loyalty 1.

Matthew (active volcano); atrip mined areas
of New Caledonia.

Plaine des Lacs (with endemic lake species)

Common

Common
Fresh water fauna distinctive but poorly
known.

Matthew, Walpole, Chesterfield.

Ialets: Belep and elsewhere.

Poya, Hienghere, with rivers and cave fauna.
Common, lagoon boitoms and reef flats.

Common in lagoon

Animals in sediments.Common

Llgal reef

Coral reef

Windward atoll reef)
Leeward atoll reef )

Barrier reef
Fringing reef
Lagoon reef

Dead reef
Rocky cosast

Beach
Oﬁen lagoon

Estuary

Present

Common

Conway, Surprise, Fabre/Leleizour, Buon,
and Beamutemps Beaupre.

Prcbably windward and leeward types and
considerable diversity in local cammunity
structure.

Both exposed and lagoon forms; also Walpole Is.

A variety of types are to be expected within
the complsx lagoon environment.

Presumably present.
Few areas, north shore.

Common

encircling much of New C ledonia, also Ouvea.

Common, including Baie St. Vincent.

Offshore environments. No data available.

Conservation

status.

none

none
none

in several
reserves

none

none

nests are
fggtected by

none.
none
none
none
none

Yves Merlet
Reserve.

none

Yves Merlet
Reserve.

none

Yves Merlet
Reserve.

none.
none

Cap N'Doua

reserve.

Yves Merlet
Raeserve.

none

none.
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Conservabtion interest.

One of the world's most distinctive floras, with many relic species
of highly localised QWStflJUth Many separate reserves are needed
to encompass all the endemic specie:. Several endemic birds of

considerable interest. Largest island barrier reef complex with many
diverse marine habitats; again n number of reserves will be needed.

Rare or endemic species.

PLANTS.
80% of 3500 species are endemic, including many of great botanical
interest.
80% of native flora is woody, including 35 species of conifers, all endemic.
Agathis lanceclatza near extinction in south N.C.
13 aspecies of Arsucaria with restricted distributions, mostly in mining
Areas.
Podocarpus ustus - unigue paraalitic gymnosperm, Riviere bleu and
Montagne des Sources,

BIRDS.
16 of 68 gpeclies are epndemic, including
Cagu Rhynochaetos Jubstus
Cloven feathered dove Drepancptila hclosericez.
Giant imperial pigeon Ducula geliath.
' Horned parakeet Eunymphicus C. cornutus.
Cyvanorampus novaezelandiae saisseti

Two endemic genera: of gekkos Rhacodactylus and Burydsactylus

Conservation Legislation.

Lawes exist estul
reserve and the N

hing complete reserves, btotinical reserves, a marine

;ional Park, vrohibiting hunting and fishing in certain areas,
and prchibiting or reatricting mining prospecting in some areas. Reserves

are not protected against mining nctivity unless specifically listed as

mining reserves. The Naticnal Park does not meet internationally accepted
definitions of that term.

Endangered birds are completely protected, and hunting of most others is
controlled.

Turtle nests are protected.

. A review o existing park and reserve legislatzon is now being undertaken.
Existineg reserves. Catagory.

Montagne des Sourcaes, 5670 ha. Conplete and mining reserve.

Isle of Pines National Park, 141,400 ha. low National Park but poorly
gerpentine scrub, forest clumps, caves, past and defined; clasgsification now
present forsst cutting. being re—examined.
incruding Oro Peninswvla, 848 ha, with lowland Complete reserve but
forest subject to customary rights.

Mont Panie , 5080 ha. Rich forest type with many  Botanical reserve and
endemics. temporary mining reserve.
Mornt Humbeldt, 1,600 na, Araucariz humboldternsis

Cloud forest, Araucariga rulei Botanical reserve.
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Existing reserves (contd) Catagory.
Mont Mou 675 ha. Botanical reserve.
and 5038 ha. Forest reserve.

Yves Merlet Marine Reserve, 16,500 ha. Barrier

and lagoon reef. Marine reserve,

Ouenarou, 117t ha. Forest reserve.

Povila, 600 ha., Niamouli savanna with forest Foreat reserve and-
along streams. temporary mining reserve.

Tiponite, 1100 ha. Forest reserve.

Col d*Amieu, 12,368 ha. Forest reserve.

Koumac, 1016 ha. Forest reserve.

Haute Yate, 16,300 ha. Hunting and fishing
including Riviere Bleue 9000 ha. forest, scrub and reserve.
fresh water marsh, Podocarpus, some forest Mining reserve.

exploitation in past.

Ilot Lepredour,560 hs. Hunting area for Governor. Hunting and fishing reserves.

Ile Pam, 450 ha. Hunting and fishing reserve.
Yate, 546 ha. Lowland forest, serpentine scrub. Mining reserve. ‘
Fausse Yate, 386 ha. Lowland rain forest and Mining reserve,

serpentine scrub.
Mont Oungone, 307 ha. Lowland forest and Mining reserve.

serpentine scrub.
Poret Nord, 282 ha. Mining reserve.
Cap N'Doua, 861 ha. Cogstal rainforest, 80 m

c¢liffs, serpentine scrub, beaches, springs. Mining reserve.
Pic du Pin 1491 ha. 25% forest, 75% serpentine

serpentine scrub with many endemics; springs

and streams, Mining reserve.

Foret Caches, 635 ha. Forest and serpentine scrub. Mining reserve.

Duthio, 7000 ha. Temporary mining reserve.
Nord Cote Est, 89,400 ha. - Temporary mining reserve.
Amoa - Tchamba, 43,000 ha. Temporary mining reserve.
Ponerihouen, 33,880 ha. Temporary mining reserve.
Brariche Nord Dumbea et Couvelee Mining and water reserve.
Proposed reserves. Proposed classifimtion.
Massif du Kouakoue, 17,500 ha. many rare plant Part mining reserve and
species. part tewmporary mining
ressrve.

Dent St. Vincent et Pic Comoui, 10,100 ha. many
rare plants - Mining reserve.
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(conti.)

Foret Koum ¢i Comboui, 2400 ha. 50% forest, rare

plants and lorge kaori (llm cire.)

Foret de Saille, 1040 ha. helf r.onforest, halt dry
forest of Casuarina and Acacia, scme scrub and
riverine forest, =scle remaining site of

Psevdosciadium balansac.

Foret de Ningua, €00 ha. Montane rain forest, 1000m
to 1350 m.
Foret de Mt., D'O, 1300 ha. Aroucaria forest ard

sergentine scrub.

Zone Centrile

Me Maova, 9300 ha. uﬁ% ferest

Beulinda, 2600 ha. above 1000 m, pe
over by mining jrospectors.

rtially burned

Massif des levras, low forss+

and lianas.

Wilh mzny epiphytes
Massif du Panie

Dome de ia Tiebaghi, Localised endemic Araucaria

forest, light scrub und forested sliream banks
with many endemics, threatened by micing

activity.

Presqu'ile de Kucbini - elevated with endemiz
coastal forest. Reserve for Oceano papaver
nighly localised plant, near Kond.

Recommended rescrve types.

Chesterfield.

Proposed classification.

Mining reserve.

Mining reserve.

Mining reserve.

Mining reserve.

Part mining reserve and
part temporary mining
eserve,

Part temporart mining
reserve with summit mining
reserve.

Mining reserve.
Mining reserve.

Mining reserve and expansion
of botanical reserve,

Mining reserve.

Forest reserve.

Atells of Conwsy reef, Surprise, Fivre/Leleizour, Huon and Beautemps Beaupre.

Matthew
New Ca

and Welpole Isiands
should

Hunter, for e

For birds,

birds,

nave

1]l edonia

should be an ap, ropriate reserve or netuary
and Quvea.
Plaine des Lacs, {or lake fauna and marsh flora.

Reserves with good
and Podocarpus, #nd other significant endemic
their reproduction 1s possible.

Areas of remnant coustnl {oress
and Hienghene.

Additionzl rese.

Reef and lagoon rescrves on north,

Mangrove and estuarine reserves, p#rhaps

One or mcre river with i

rves for localized endemic species.

and

oped

syatems
g

3mall
octh montanre apd lowland reserves;
cn Lifou a=d a2lso on Maré

island vegetationm.
there

stands of each gymnosperm, particularly Araucaria, Agathis
sre ecies

in areas where

(eas® nnd west cnast types) perhaps at Bourail

west coasts.
ircluding Baie St.Vincent.
frechwater fauna.
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References and sources.
Visits to several parts of New Caledonia.

F. Goy, Director, Forest Department.

J.P. Cherrier, Forester.

P. Rancurel.

Inventsire des Ressources Forestieres de 1la Nouvelle - Caledonie (1974-1975)
Carlquist, 1974.

Douglas, 1969.

Sariin, 1954.

Virot, 1956.
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NEW HEBRIDES - SANTA CRUZ.

Government: New Hebrides are a condozinium of France and 17.K.,

Santa Cruz Islands are part of Solomon Islands

Island types: Principelly volcanic
of elevated reef

localized.

Biomes.

Note: twelve forest

Lowland rain forest.

¥ontane rain forest

Cloud forest
Riverine fore

Swamp forest
Mangrove fcrest

Atoll/beach forest
Scrub

Grassland

Fresh water msrsh

Non~-tidzl salt marsh

Rock desert
Sand desert

Permanent lzke

Mcuntain stream
Lowland river
Hot springs

Seabird roockeries

Sea turtle nesting
areas

isl
and scme low reef is

Description.

(self—governing, U.X.)

ands, some still active, with portions
lands., Hurricanes frequent but

Conservation

gtatus.

types were identified by Royal Society Expedition, but
details not avarlialle for this report.

Both limestone and volcanic types
common, especially ZBrromange and Northern
Santo; dominants vary, Castanospermur,
Evodig, Laportesa, Hernandia, Pangium, Dracont-

omelum, Gyrocarpus, =tc.

Dynamic structure with succession after
hurricances.

with Metrosideros, many epiphytes; 1000-1500 m
on Santo.

Present above 150Cm. on Santo
Presumehly presont

Tekopiz with Pandanus; Barringtonia and bog
s01ls around Duck Lake, Efate.

Present, including Lo, east Malekuls,
and scattered eloowhere.

Common with Casvuarina, Hipniscus, Pandanhus.

North Santo

Horth of Mele Bay, Efate; Tanna plateau;
West Erromango.

Present cn Santo, Efate ard Tarna.
Lo.

hctive volcanic slopes and Fatut ka
Active voloano =lopes an’ Fatutaka.

Crater lakes, Geua and Tekopia, Aoba, others
including Duck Lake on Efate, Santc, Maewo
and Tanna.

Commen
Common
With alegae, North Zfate,

FPatutaka; shearwaters pest  in interior of
Tanna and Aneityum

Present

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none

none
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Biomes Degcription Congervation
status.
Cave Santo, Aore, Malo, Malekula, North Bfate,
Tanna, Aneityum, Erromango. none

Alzal bed Common none
Sea gress bed Common none
Animals in sediments Common . none
Algel reef Probable none
Corel reef Present none
Windward atoll reef Reef Island. none
Leeward atoll reef  Reef Island none
Fringing reef Common none
‘Lagoon reef Presgent none
Drowned reef Utupua, Santa Cruz. none
Rocky coast Present none
Beach : Common none
Open lagoon Havana Harbour area none
Closed lagoon Efate (disturbed by urban development ) none
Marine cave Present none
Offshore

environments No data available none

Rare or endemic gpecies.

White flying fox Pteropus anetianus. Closed season needed February to

Octobar.

Five species, five alléspecies and twenty-four subspecies of birds are

endemio, including Starling, Aplonis sagptqvestris restricted to cleud

forest of Espiritu Santo.

pigeons Ducula bakeri and Ptilinopus fenmnensis - both hunted.

About one third of ilnsects are endemic.

Three endemic skinks, including Emoia nigromarginata only on Pentecost, and
B. aneityumensis only on Aneityum.

One endemic gecko.
Over 70 endemic species of plants including Kaurl Agathig obtusa - one major
stand remaining on southern Erromango.

Conservaticn Legisletion.

New Hebrides: controls on fturtles, lobster, trochus.
Sants Cruz Islands: see Solomon Islands.

Existing reservea.

None.
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Proposed reserves.

Reet Isiand reserve. 9Z ha. Only atoll in New Hebrides. Joint regulation
agreed to by Governments but negotiations never completed with owners.

Duck Lake reserve Efate. Lake with swamp forest, freshwater swamp and
lowland forest, excellent bird habtitat. Prospects for establishment
not good at present.

Kauri forest sanctusry, Erromango. Only high canopy forest in New Hebrides
with endemic Agathis obtusa. Formerly threatened by logging. No steps
taken to egtablish reserve, but logging will not be permitted.

Recommended reserve types.

Exanples of major forest types, grasslands, swamps, lakes and marine

habitats.

Forest reserves on sach of main islands for vegetation and birds.

Cloud forest reserve on Santo.

Horthwest coast of Malekuls or Santo, where reefs elevated over m in

1965,

Forest and bird reserves cn Nend® znd Yanikoro (Santa Cruz IS.).
References and sourcesd.

Visits to Efate.

Martin Bennet, Forestry Officer.

Reece Discombe.

E. Bregulla.

J.M. Diamond, personal communication.

A, Marshall, Biol. Cons. 5:67-63 (197%) and person:il communication.

Lord Medway, personal communicatiaon,

M, Schmid, Note sur un prejet de reserve naturelle dans le centre de Vate.
K.E. Lea, 1975.

Douglas, 1963G.

The report of the Royal Sceiety expedition to the New Hebrides was not
received in time to be included in this report.
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VI. NORFOLK- LORD HOWE - KFERMADEC.

(Only Norfelk Island is included in the SPC survey area)

Government: Australis (Norfalk, Lord Howe)

Island types. Haised undulating platform of weathered volcanic material surrounded
by ¢liffs.

Biomes. Description. Conservation
status.

Sub-tropical rain- Nerfolk Island pine only clumps on ridges

forest. and in scattered groves remaining {rom
original forest. not known.
Scrub probable. none.
Grassland Present, largely marn-modified. none
Mountain strean Commern none
Seabird rookeries Present none
Coral Fringing reef Small fringing reef near Kingston. none
Rocky coast Commen none
Beach Present none
. Of fshore environmentzs. No data avail blo. none.

Rare or endemic species.

Norfelk Island pine, Armucaria exculsa.
Norfolk Island cabbage(palm).
Presumatly cother endemic plants.

Conservation Legialation.

Not known.

Existing reserves.

Not known.

Recommended rescrve Lypes.

Remairing arenszs of native vegetatlion.,
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VII., F1JI.

Govermment: Fiji (Independent).

Igland Types: High volcanic islands, including two very large islands (Viti Levu
and Vanua Levu)j elevated reef idlands and areas sometimds combined with

voloanic island centres; and low atolls ayd reef islands.

and dry sides

Biomes

Lowland rainforest

Montane rain
forest

Bamboo forest

Cloud forest

Riverine forest

Swamp forest

on high islands. Occasiona: hurricanes,

Des¢ription

Light undergrowth, few epiphytes or lianas,
widespread species, On limestone islands,
one tree layer of Pan pacific species.
Apparently largely lost to development.

Not zlways readily distinguished from lowland
rainforest, but with heavier epiphytes and
undergrowth, more endemic species. Several
types distinguished:

I JAgathis dominant, 3 tree layers with other
species (szzgium, Palagium, Cleistocalyx,
Calophyllum, Podocarpus etc,.) in second layer.

2)Dacrydium dominant, some syzygium in pockets.

3)Agathis emergent with Dacxydium dominant
and angiospsrms. )

4)Agathis emergent with Decacarpus dominant
and angiosperms

5)Mixed species forest, 3 tree layers, may
be characterized by emergents such as
Endospermum or Caharium.

6)Ridge thicket, a slope-limited form on
narrow ridges with one layer of stunted
trees.

low forest with Bambusa, Bischofia,
Paragponia.

Stunted wet forest with tree ferns,
Metrosideros abundant epiphytes and messes.

Along rivers, sometimes characterized by
distinctive species zuch as Neoveitchia
storckii.

On wet soils with Sago Paim (Metroxylon
vitiense), Pandanus etc.

Digtinct wet

Conservation

status.

Small sample on
Cave Is., Bay of
Talands.

Samples reserved
in Nadsrivatu;
Naqararibuluti.

none
none
none
Examples on Taveuni

(Ravilewvu);
Mt. Tomaniivi.

none

none

Tomaniivi Nature
Reserve; Taveuni
(Ravilevu).

none

none
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Biomes Description Conservation
stetus.
Mangrove fcrest Three types distinguiched ; Classed as reserved
1) Rhizophora mangrove forest, but subject
2) Bruguiera mangrove . to development
3) Mixed specice mangrove, with composition pressures.

varying with topography, and including sbove
species, Xylocarpus, Infsia and Excoecaria.

Atoll/beach forest One tree layer witn pan-pacific strand Small sample (1ha)
species, light undergrowth. May be segregated on Vuo (Admiralty)
by type of island; sand cey, small velcanic Island Nature
and large velcanic (with ketrosideros). Reserve.

Woodlands Hernandia, Gyrccarpus and Casuarine on sand
dwies at Sigatoka River mcuth, none

Scrub Three forms: i ha. on Snake

1) Limestone island scrub (Messerschmidia, Island.
Scaevola, Desmodium).

2) Miscanthus scrub with Piper adupcum (tall none
reeds and shrubs) in wet upper catchment areas.

) Slope-limited scrub in mountain areas where none
slopes are too sterp for foreat trees
(Bischofia, Alpinia, Heiiconis, Piper, Cyathea).

Bog Peat swamps with sedges; where Pandanus and
Sarringtonisa aquatica oceur, may grade into
swamp forest. Ccastai and inland types. none

Woodland savanna Aresz of mized grassland and woodland on
dryer slopes and valleysa. Bambusa may occur
in pockets. none

Tree savanna Open grassland with Casuarina. none

Shrub savanna Grassland with Cycas. nene

Grassland Pennisetum-dominated grasslend commun on
dry side of high islands. none

/ . . .

Fresh water marsh Fermisedge swamp with Athyrium in inland areas. none

Non-tidal salt Bracikish areas, ususlly behind mangroves with

marsh. sedees ard ferns (Acrostichum) ard ocecasionally
Pandanus. none

Floating meadows Floating, reat-bas:d sedge mats which will
support wilkers, on Lake Tagimanucia. nene

Submerged Pond ard river bottoms with Hyariils,

agquatics Potamogetfon, Cerstophyllum. none

Permanent lzke Lake Tagimoucia, crater lake at 200 m
clevation, none

Mountain stream Common in aountain aress, with Ligae, eels, example in Taveuni
inuils, prawns, ikas droka. (Ravilevu) Nature

Reserve.
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Biomes

Lowland river and
stream

Seabird rookeries

Sea turtle nesting
aress

Breeding areas for
other animals

Cave

Algal bed

Seagrass bed

Animals in
gediments

Coral reef
Windward atoll reef
Leeward atoll reef
Barrier reef
Fringing reef
Lagoon reef

Beach

Open lagoon

Closed lagoon
Estuary

Marine Lake

Marine Cave

Offshore
environments

Conservation interest.

Description

With freshwater mussels, snails, eels,
crabs, ika droks =nd sometimes submerged
aquatic vegetation.

Makodrogo Is. and other aress.
Balolo (Bunice viridis).

Present in Sigatoka valley, near Nasinu
(bats and swiftlets).

common in shallow reef and lagoon areas

Three types reporteds
Syringodium iseotifolium

Halodule uninervis

Halodule pinifolia

common

common

present

present

Great Sea Reef and other examples
many examples

common

common

North Astrolabe rsef and others
Cakau Lekaleka, near Oneata Is.

Several such as Suva Harbour, Laucala Bay,
Nadi Bay, Savusavu Bay, but major mreas man-
modified.

Centre of Wangevu Island (used as turtle pen
by Kambara islanders).

Presumably common in raised limestone areas
Yaswas, Qaranitoa, Fulaga Is.

Red prawn pool-cave on Vatulele Island and
Red turtle pool-caeve con Koro Is of special
interest.

No data aveilable.

Congervation

status

none
none

none

none

noneg

none

none

none

none
none
none
rione
none
none
noneée
none

none

none

none

none

none

Fiji has a great variety of ecosystems and & considerable number of endemic

species.

t will therefore need some large parks providing adequate protection for

endemic birds, planta. and marine ecosystems, and many amaller reserves for more
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Conservation interest (contd.)

restricied ecosystems.

Rare or Endemic Species.

PLANTS

Neoveitchia storckii
gndemic genus of palm

Goniocaldus petiolatus

AA(Falmae)

Goniosperma (7 species)
(Palmae)

Taveunia trichospadix
(Palmae)

Degenerin vitiensis
(Degeneriaceae)

Readea (3 species)
Rubiaceae)

Sukunia pentagonioides
(Bubiaceae)

Cillespiea syeciosa
(Rubia:eae}

Hedstromia latifolia
(Rubiaceae)

Pimia rhamnoides

Medinella waterhousei
(Melastomataceae)

Pulles perryana
(Cunonicceae)

Santalum vasi
(Santalaceae)

BIRDS

biomes

gtatus

Riverine forzst at Naqali,
(Waidradra) Viti Levu

Single population
of less than 200
trees.

rare on Nedrau
plateau

Montwne {orest central plateau cf
Viti Levu.

Taveuni; Mt. Mariko.

Taveunli and Nadarivatu

scattered indiv-
iduals on Viti Levu,
Vanua Levu ard
Taveuni.

tall tree of mixed species montane

o
rain forest

small rain forest trees:
Nadarivatu;

Mt. Vakarogasiu; Viti Levu, Vanua Levu
and Taveuni.

small ra.n forezt tree from Vanua Levu
and Taveuni.

Rain forest, Vanua Levu,

Montane rain fcrest, Korctasere,
Vanua Levu.

rxy

oresi margin, north cciast ol Vanua Levu.

Only found at Mt.
Seatura, Venua Levu
and Crater Lake
Taneuni.

Flower of menzane

H“IeS .

Viti Levu, Ovalu
and Nergani,

smzll tree

Cut nearly to
extinction. Now
protected.

Sandlewood of Lowlané forest of
Vanua Levu

Of 54 Fijion bird species, 19 are cunfined to one or more of the five largest

islands (Viti Lewvu, Vanua Levu, Taveuni, Xandavu, Ovalau).
Taveuni snd Kandavu each have numerous distinctive endemic sub-species.
are endemic ftc Vitl Lewvi,
each have some bird species

Viti Levu, Vanua Levu,
Three r~rocies
Viti Levu, Vanua Levu and Taveuni
The Golden Whietler

thres more to Kandeovu.
confined to the mountains.

(Pachycephala pectoralis)has several sub-species, including distinctive forms on
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the eaatern and western parts of both Viti Levu and Vanua Levu. Only Ngau and Koro
of the other main Fiji islands, have endenic sub-spedies restricted to one island.

Three species are confined to the Lau Archipelago,
Levu. Seven more species have endemic sub-species
have different endemic sub-apecies on the northern
an endemic honey-eester. Almost all of these birds

Endangered birds include::
Banded rail (Rallus phillippensis)

White-browed rail (Poliolimnas cinereus)

Sooty rail (Porzanalg. tabuensis)

Purple swamp-hén (Porphyrio porphyrio)

N N N

including one fcund only on Ongea
in the Lau group, and thres of these
and southern islands. Rotuma has
occur in forest.

Subject to predation by cats

and mongoose.

Pink-billed parrot finch (Erythrura kleinschmidti) Rare on Viti Levu.

Peregrine falcon (Falco peregrinus nestiotes)

Red-throated lorikeet ZVini amabilis

Long-legged warbler (Trichocichla gy;a)

Peal's pigeon (Ducula latrans)

Petrels

Endangered animals:
Fiji snake (Qgmodon vitianus)
Pacific boa

Banded iguana (Brachylophus fasciatus)

Tree frogs (two endemic species)
(Platymantis vitianus)

Conservation Legislation.

cliff areas.

montane rainforest.

rainforest.

lowland and montané rain
forest.

ground-nesting seabirds

subject to mongoose predation.

endemic.protected.

more common on gmaller
islands.

in forest trees, still ccmmon
on Kadavu, subject to
predation by cats.

more common on smaller
islends, still found on Ovglu.

National Trust of Fiji created to develop parks and reserves. Forestry
Ordinance( 13853 ) provides for establishment of Nature Reserves within Regerved

Forest areas.

Existing Reserves.(Nature Reserves)

Nadarivatu, Viti Levu

Tomaniivi, Viti Levu

Waqarabuluti, Viti Levu

Draunibota (Cave) and Labiko (Snake)
Jalands in Suva Harbour.

Taveuni (R vilewvu)

Vuo (Admiralty) Island in Suva

Vunimole

size
92 hg
1308 ha
276 ha
1.9 ha &
0.25ha
3972 ha
1.2 ha
20 ha

biomes

Montane rainforest (Agsthis)

Montane rainforest (mixed),
cloud forest.

Montane rainforest (Agathis)

Limestone island forest and
scrub.

Montane rainforest (mixed),
Cloud forest, mountain stream.

Atoll/beach forest.

Rainforest.
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Proposed reserves (listed by National Trust)

Malamals Island, Nadi Bay

Namena Island, between Waipunu and
Savusavu Bay.

North Astrolabe Reef near Kandavu
Wailagilala, north of Lau Group
Mt. Voma, Namosi

Rama-Korobaba, Suva
Nausori Righlands

Nadrau Plateau

Nakaavadra

Dreketi

Ra/Rewa delta
Manaulau Island
Makogai Island
Yabu Island

Mt. Washington

Reefs

Barrier Reef

Atoll reef, open lagoon.
Windward and Leeward atoll reefs.
Reinforest with unusual ferns.

Rainforest with endangered pink-billed
parrot finch.

Dacrydium and Ag .this-Dacrydium
rain forest; grasgsland.

Rainforest grading to grassland;
swamp forest; bambouo forest; includes
pink-billed parrot finch and palm.
Goniocladus.

Swamp forost.

Gymnospern-dominated rainforest and
Cycas.

Rhizophcra and mixed species forests.
Lowland rainforest and seza bird rookery.
Lowland ruinforest and birds.

Lowland rain forest and birds.

Petrel breeding area.

Recommended reserves (in addition to propozed reserves)
prop

For birds relatively large tracts of undisturbed rative ferest will be needed
to provide adequate habitats. Viti Levu and Vanua Levu require both mountain and
lowland forest reserves (preferahly continuous) and separate eastern and western
reserves. Tsveuni needs both mountair ard iowlard rain forest reserves. A forest
reserve on Kandavu is also a high osriority. Additional forezt reserves should be
considered on Ongae Levu, Rotuma, and eventuzily on Ngau, Koro, and one of the
larger islands of the northern Lau Group.

The following are tne biome exsmplec potentially suitable for protection:

S.E. slopes of ML. Tomaniivi
(Mt. Victoria)

Agathic rain forest.
Namosi 1lills Dacrydiuvww rain forest

Agathis - Decacarpus and Dacrydium
rainforest,

Serua Forests

Waimanu River catchment Mix d rain forest and pink-billed

pzrrot finch.

slope-limited montane forest (ridge
thi~ket)

Nadarivatu
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Upper Weinimala Bamboo forest.

Laeke Tagimaucia Cloud forest, swamp forest and bog,
lake floating meadow.

Makeluva Isliand Atoll/beach forest.

Lelevvia Islend Atoll beach forest.

Beqa Island Atoll/beach forest, lowland rain
forest.

Ra Coast Lowland rain fcrest.

Ovalau coastal forest Lowland rain forest.

Sigatoka River mouth Dune woodlands.

Sewanika/Waidalice river mouths Bruguiera mangrove forest.

Between upper Sigatoka Velley and

Nadrau Graassland

Between Nadi Bills and Nausori highland Grasslamd

Near Muanasavu Falls Scrub
Swamps near Navua Bog
Between Sigatoka and Nadi Tree savanna (Casuarinsa)
Bua Province, Vanua Levu Shrub savanna
Lokia swamps, Navua River flats Pandanus Swamp forest and bog.
Moturiki Island Swamp forest and bog.
Teilenu (north coast and inland valleys) Non-tidal salt marsh, freshwater mersh,
Deuba — Sawani - Serua Road forests. Sago palm swamp forest.
Waidradra Agricultural Statiorn Riverine forest (Neggaitchia
storckii)

Naisogocauceu Creek, Vanua Levu
mountaing Mountein stream.

Upper Wainimala Mountain stream.

Wainibuka River mullet "hole" Lowland stream.

Sigatoka Valley caves cave.

Cokau Lekaleka, near Oneata Island Closed lagoon.

Tai Island : Fringing reef.

Mana Island Fringing reef.

Sections of Coral Coast, Fringing reef.

Yasawa~-i-rara Island Fringing reef.

Makodroga Island Fringing reef, turtle nesting area.
Part of the Great Sea Reef Barrier reef.

Off Naselazi, Rewa delta. Syringodium sea grass bed.

Fulaga Island Halodule sea grass bed; land crab

breeding area; marine caves (Qatanitoa)°



SPC-IUCHN/2RSCN/WP 1.

Page 53.
Wangavu Island Marine lake.
Yasawas Marine caves.
Vatulale Island Red prawn pcol-cave,
Koro Island Red turtle pool-cave.
Baleclo Point, Ovalau Island Balolo rise area.
Moturiki Island Land crab breeding area.

Additional reserves will a2lso need to be considered, especially for scrub,
lowland river, estuarine, mangrove, lagcon and reef habitats. Protection will be
lmportant for seabird and zea turtle breeding areas, and for significant habitats
of rare or endangered species (see lizt above).

References and sources.

Visits to sites near Viti Lewvu.

Graham Baines and Sulizna Siwatibau,”"Fiji Becsysteam Survey'(unpublished list of
J y Y
terrestrial and marine ecosystems and proposed reserves).

Jared M, Diamond ( information on bird endemism, speciea distributions and
conservation needs).

Suliana Siwatibau ( list of endemic plants in need of protection.)
National Trust of Fijii.

Department of Forestry, Government of Fiji.

Douglas, 135693.

Gorman and Siwatibaw, 1875,

Parham, 1964.
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VIII.TONGA ~ NIUE.

Government:

Island types.

Tonga (Independent); Niue (Self Governing, N.Z2.)

volcanic islands, some still ative.

Biomes.

Lowland rain forest

Mangrove forest
Atoll/beach forest

Scrub

Tree Savannsa
Shrub savanna

Grassland

Freshwater marsh

Non-tidal salt
marsh

Rock desert
Reed swamp

Permanent lake

Seabird rookeries

Sea turtle nesting
area

Cave

Algsl bed

Seagrass bed

Description

Limestone forest on Niue and severil other
elevated reefs, mostly destroyed on Tongatapu;

Calophyllus common. Also forest on some volcanic
islands ZToku, Late, Kao, Tajahi, Ata, Tofua. )

Best examples of forest on 'Eua.
Present
Common

Regrowth on poor socils, Niue; volcanic
mountains (Late).

Casuarina on new volcanic aress.
Secondary vegetation

Tongatapu, 'Bua and 'Uta Vavau with Sorghum
and Panicum; Hunga Ha'apai.

Near Tuanuku, 'Uta Vavau.

with Cyperus on Nomuka, Tecngatapu.

Lava on Fonualei
Cyperus in Niuafo'ou crater lake.

Niuafo'ou crater lake with hot springs; crater
lake on Kao, brackish lake on 'Uta Vava'u,

Ata, Nuku

Common especially on Maninita, Taula, Fonua'-
one'one, Fangasito, Luahoko, Luenamu, Nukulei,
Fonuaika, Nukufaiau, but threatened by over
collecting - nesting populations reported
extinct on sevsreal islands.

Common on Niue and probably other limestone
islands.

Present
Present

Animaels in sediments Common

Elevated reefs with or without overlying volcanic ash soil;

Conservation
status.

"Tabu area on

Niue; none
in Tonga.

none

none

none
none

none

none

none

perhaps in
lagoon
Tongatapu.

none

none

none

Ate may be .
bird
sanctuary.

Protected
but not
enforced.

proposed.

none
none

none
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Biomes Description Congervation
status.
Algal reef Fresent none

Coral reef

Common

two reef parks

near
Tongatapu.

Barrier reef Niuatoputapu, Ofolanga none

Fringing reef Fonualei, Nomuka, et:. none

Lagoon reef Common none

Rocky coast Present none

Beach Common none

Open l:goon Common Tongatapu
lagoon but
not typical

Marine lake Nomulka none

Marine cave several on Niue proposed

Offshore

environments 10 data availaile none
Submarine trench Preasent none

Conservation interest.

L

Consideralble endemism; several dishinctive biomes in volcanic and elevated reef
habitats.

Rare or endemic species.

BIRDS
Megapedus vritchardi erndemic o Niuafn'cu
Threc endemic sub-species on Tafaki and Niuatoputapu.
Two erdemic sub-sprecies on Niue.

ANIMALS
Flying fox Pteropus tonganus, profected by custom.
Tongan iguana Brachyliophus brevicephalus

PLANTS ENDEMIC TO TONGA
Uhiuhi Podocarpus psllidus -~ tre:
Ponga Cvathes rugcsuls — tree
Hunivau Ixeora vunckeri — flowsrins shrub, only on 'Bua.
Mo'ota Kula Dysoxylum tongense - only on 'Bua,
Kahikahi PFreycinetis urvilleana - liarna.
Lauteau Pittosporum yunckeri - 'fua and Tongatapu.
Langakali Aglia heterotruka - now grown a3 ornarental.
Tamanu Manlltou amoxium — timber tree of 'Eua and Vava'u.
Lala Vau Wickstroemia rotundifolis - shrub, widespread.
Dryopteris euanensis and D. macroptera - ferns only on 'Bua.
and many others,
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Conserv.tion legislation.

Tonga : Natural Parks established by Royal dedication - legislstion needed to
define status. Bird and Fish Preservation Act, protects birds and sea
turtles; not well enforced.

Niuve: Environmental Protection Ordinance with conservation provisions under
’ consideration in 1975; current status not known.

Existing reserves.

Bakaumama'o, 260 ha. 4km. north of Nuku'alofa, Tonga. Reef habitats.

Hakauloa, 260 ha. 4km west of Nuku'alofa, Tonga. Reef habitats.

Muihopohoponga, 2 km. of caostline along east Tongatapu. Scenic cocastline.

Ha'amonga trilithon. 23 ha. on east Tongatapu., Cultural and archaeological
site.

The lagoon on Tongatapu has been declared a protected area.

Ata Island, Tonga, reported by Douglas (1969) as ? bird sanctuary.

Propoged reserves.

NIUE,

Huvalu Forest tapu area, 160 ha., undisturbed forest and endemic birde.
Anapala-chasm and freshwater pool.

Anatola - cave with many birds (martins) and traditional importance.
Avaiki - cave with pools (fish breeding area).

Fatiau Tuali = deserted village near distinctiva coral reef formation.
Hikutavake Reef -~ reef with large pocls.

Hio - cave and beach

Limu -~ compléx of caves and marine pools - scenic example of coastal erosion.
Makalea Cave - large domed cave.

Makape Cave - coagtul cave.

Makato chasm -~ erosion feature.

Makatutaha - swimming hole and cave used for storing canoes.

Matapa Chasm - scenic deep cleft in rock with freshwater stream.

Motu - reef and caves used as ceroce landing.

Omea - cave with legendary associatims,

Opaahi - Historic site (Captain Cook's landing place).
Palaha - caves with stalactites.

Peniamina's grave - Historic site ( first Christian).
Tahileleks - sink-hole with undefground connection to sea.

Talava - The Arches - complex of caves, beaches =nd marine pools - good
stalactites and stalagmites.

Tepa Point - Tabu area with coastal karst topography and vegetation, of
legendary. importance.

Togo -~ beach c.ves znd fresh wate pool.
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Proposea reserves (contd)

Tuo - reef and cave area of traditionsl importance.

Ulupaka - cave with stalactites and slalagmites, also blacrx fungus.
Uluvehi - early landing spot.

Vaihoko ~ caves and reef channels.

Vaikona - chasm snd cave with series of deep brackish pools.
Vaitafe - broad r2ef with pool and freshwater springsg.

Vaotoi - freshwsfer pool in chasm,

TONGA.

Seasonal turtle sanctuaries on Luanamu, Nukulei, Fonuaika in Ha'apai,
and Maninita in Vava'u.

Pangaimotu, Ha'atafu end Malincz as marine reserve:.

Recommended reserve types.

Forest reserves on Tafahi or Niuatoputapu (endemic birds) and perhaps
other volcanic islands (Tofua, Kzo, Late Ata or Toku).

Major forest reserve along eastern ridge of 'Bud and
areas of 'Eun of botanical interest.

Samples cof other terrestrial biomes not yet protected.
Marsh, lukc and lagoon habitats (Nivafo'ou, Kas, 'Uta Vava'u).
Further marine areas to include a full range of marine biomes.

perhaps other

]

References and sources.

Visits to Niue and Tongetapu.

A.P. Thomson. Notes on natural forests of Tornga w.th perfticular
reference to # proposed 'Eua National FPar¥, uapublisred report.

Map of Niue (NZMS 250 NIUE), Dept. of Lands ard Survey, N.Z. 1970.
National Parks Authority, N.Z., 1975. (Address by Young Vivian).
Douglas, 1969.
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IX. SAMOA, WALLIS AND FUTUNA.

Government: Weatern Samoa (Independent); U.S. (American Samos); France
(Wallis and Futune.)

Island types: Volcanic islands,(Savai'i still active) and two atolls, Rose and

Swains.
Biomes. Description Conservation
status.

Lowland rain forest. Common, much disturbved, only a few good examples

remaining: Tahua peninsula and near Cape Puava,

Savai'i. none
Montane rain forest.1) Submontane forest.

2) Montane forest, Savai'i, Upolu, Tutuila,

Futuna imany endemics. none
Clougd foreat Savai'i, many endemics. none
Riverine forest Along streams, with Barripgtonia samoensis

in Samoa. none
Swamn forest Lake Lanoto'o none

Mangrove forest Bruguiers and Rhizophora, scattered sites
W. Samoa, and Pala lagoon (also with &xlocarpgs) none

Atoll/beach forest. Common behind beaches: remnants on Swains) om Rose

atoll with 3 plant srecies. none
Scrub Atoll scrub on Swains. Fern scrub on Uvea,

Futuna, none
Grassland Mid-elevations on Futuna. none

Fresh water marsh. Lake Lanoto'o, leke Otomaga, Faimulivai; marsh
Aunu'u crater; mcst others disturbed for taro

cultivation. none
Rock desert Recent lava flows on Savaei'i, also various

stages of c¢colonization. none
Permanent lake Ponds in Aunu'u crater. Pala (mud) leke,

"quicksand" on Aunu'u. none
Mountain stream Common none
Lowland river Several none
Seabird rcokeries Rose atoll, Nu'utele Islands. none
Sea turtle nesting Nu'utele and Nu'alua islets none

area

Cave Several on Savai'i, Tutuila, with cave fauns. none
Algal bed Common, reef flats, entrance to Pals lagoon. nons

Animals in
sediments Common nons
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Biomes. Description. Consorvation
status.
Algal reef Rose atoll none
Coral recf Common none
Windward atoll
reef Rose, Swains. none

Leeward atoll

reef Rose, Swains. none
Barrier reef Uvea (Wallis) rnione
Fringing reef Commcn, both narrow and wide. none
Lagoon reef Common none
Dead reef Pago Pago harbour rione
Drowned reef Taema barnk, off Tutuila none
Rocky coast Savai'i, nortr Tutuila, Alofi. none
Beach Common none
Open lagoon Rose atoll none
Dilute lagcon Pala lagcoon, Tutuila, none
Freshwater lagoon Swiins L. none
Estuary Leone, Tutuilz, muc flat with mangrove. none
Offshore

environments no data ave:il«le., none

Conservation interest.

Considerable plant endemism, in mentane and  c¢loud forest; a number of
unique birds; sever 1 largely undisturbed forest sites,

R:re or endemic species.

Sooty rail Porzana tabuensis;

White throsted pigeon Columba vitiensis;

Samoen ground dove Gallicolumba sturii - Western Semca Only;

Island thrush, Turdus poliocephalus samoensis, Western Samca only;

Mao, Gympnomyza samoensis, endewic to Samoa; all in lowland scrub habitats.

Grey duck, Anas suvperciligsa in freshwater marshes.

Halcyon chboris mennae )

Aplonig Tabuensis mannae ) endemic to Manua group.
Clytorhynchus vitiensis powelli )

Five endemic subspecies of bird in Futuna, twoe shared with Alofil.

Erythrina Rusca and Xylocarnus poluccensis - trees aft their easternmost
limit in Samce.

Ifilele tree Intsia bijuga — beacn @nd Lowland forest.

Palacca palm.

Sea trec Parirari insularum.
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Conservation Legislation.

American Samoa: some U.S. federal legisletion applies.
Wegtern Samce: National Parks snd Roserves Act adopted 1974,
pigeon hunting controlled, other birds protected (enforcement not good).

Wallis and Futuna : none known.
Existing Reserves.

Rose Atoll (National Wildlife Refuge).

Proposed reseryes.

WESTERN SAMOA
(From UNDAT-IUCN study announced at South Pacific Conference .n National
Parks.)

Nu'utele Island Group, off eastern Upolu, beach and lowland forest, fringing
reef.

0 Le Pupu, south central Upolu, lowland forest, coastal scrub, rocky coast.

Lake Lanoto'o, central Upolu, montane forest and three crater lakes.

Lzke Olomaga, scuyth east Upola, lowland and sub-montane forest, twc crater lakes
good bird populations.

Mount Silisili, central Savail'i, sub-montane, montane and cloud forest and
recent lava flowus (roek desert) with vegetion appropriate to various
elevations.

Tafua, south east Savai'i, largely undisturbed lowland forest

Mount Vaea, Upols, lowland and submontane forest.

Lata forest, Savai'i, subwmontane and montare forest.

Cape Puava Forest, Savai'i, lowland forest, rocky coast and fringing reef.

Apolimafou, Upola, freshwater swamp and fringing reef.

Vaipa, Upocla, freshwater awamp and swanmp [orest.

Mangaloe, Savai'i, swamp forest. '

Taupou's Grave Lava Flow, Savai'i, lava flow (rock desert) with traditional
significance.

Lake Mafane, Savai'i )

Lake Mautalano, Savai'i )

Tiavi, Upolu.

Fuipisie/Sopo'aga, Upolu )

Matautu, Upola

Tufutafoe, Savai'i )

Vailoa Savai'i, coastal swemp forest and mangrove.

Pata, Upola, mangrove forest.

Fusi/Tafitoala, Upolu, mangrove forest and fringing reef.

Sa'anapu, Upolu, mangrove forest.

Sato'alepai, Savei'i, mangrove forest.

Palolo Deep, Upolm, lagoon reef.

Aganos, Upolu, rocky coast and fringing reef.

Nu'usafe'e Island, Upolu, coral reef and islet.

Salamumu, Upolu, fringing reef and palolo breeding area.

Leanamoea, Savai'i, fringing reef with lreshwater spring.

A'opo Cave, Savei'i, with cave fauna.

Satuimalufilufi/Fusilolo'o, Upolu.

Fusi/Tafitoala, Upolu.

Crater lake with montane and swamp forest.
riverine forest and birds.

lowland sweamp forest.
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Recommended reserve types. (in addition to above)

AMERICAN SAMOA.

Faimulivai Marsh (Aunu'u Crater) only remaining undisturbed coastal marsh
in Americar Samoa and habvitat for Grey Duck - 14 ha.

Lowland and montone forest areas on Tutuila and Manua grcup.

Pala lzgoon, Tutuilsg, mangrove and dilute lagoon.

Pala (mud) Lake Aunu'u - unique habital with Mangrove, Grey duck area.

The marine and lagoon environments of Swain Is. should be surveyed for
possible conservaticn interest.

Coastal and reef reserves at Lepisi Point, Cgegasa Point and perhaps other
sites on Tutuila.

Cave behind Anapeapea Cove, Tutuila.

WALLIS AND FUTUNA.
Lowland and montane forest, grassland and coastal reserves in Wallis and
Futuna.

References and sources.

Visits and detailed studies in Western and American Samoa, including
pvarticipation in UNDAT-IUCN survey for a Naticnal Parks System for
Western Somoa, by C.W. Holloway and C.H. Floyd.(Report yet to be
released).

W. Art Whistler, "Inventory and mapping of wetland vegetation in the
Territory of American Samoa”, Report to U.S. Army Corps or Engineers,
April 1976.

A terrestrial inventory for conservation is being undertaken in American
Samoa, but the results have not besn availacle for this report.
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X. TOVALU- TOKELAU ISLANDS.

Goverpment: United Kingdom (Tuvalu); New Zealand (Tokelau Islands.)

Island Types: Inhabited atolls; subject to hurricanes.

Biomes. Description. Copgeryation
statis.
Mangrove forest Rhizophora, central swamp of Funafuti. none
Atoll/beach forest Small areas on Nukunono none
Scrub Present none
Seabird rookeries Probably present none
Sea Turtle nesting
areas Probably present none

Algal bed lagoon bottoms, reef flats. none
Animals in sediments Lagoon bottoms. none
Algal reef Common none
Coral reef Common none
Windw rd atcll recf Cowamon none
Leeward atell reef  Common none
Lagoon reef Common none
Drowned reef Nui ? none
Beach Common none
Open lagoon Common none
Closed legoon Nanumanga noene
dffshore

environments No data aveilable . none

Conservation Legislation.

Tuvalu: Birds probably protected under former Gilbert & Ellice Islend Wildlife
Ordinances; enforcement difficult.
Tokelau Islands: none.

Existing reserves.

none,

Proposed reserves.

none.,

Recommended reserves.

Small samples of native vegetation.
Appropriate series of reef and lagocon environments, perhaps including Kosciusko Benk.
Seabird and turtle breeding areas, if any.

References and sources.

Douglas, 1969.




I GILBERT ISLANDS - NAURU.

Government:

Islend types:
reefs.

Biomes.,

Mangrove forest
Atoll forest

Scrub

Permanent lake

Seabird roockeries

Sea turtle nesting aresas
Algal bed

Seagrass bed

Animals in sediments
Coral reef

Windward atoll reef
Leeward atoll reefl

Fringing reef

Lagoon reef
Drowned reef
Beach

Open legoon
Closead lagcon

Of faliore blomes

Conservation Interest.

Description.
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on Tarawa, Ahbemana

Remnants principally on small islets

Cormon on small
and on Nauru ard

Buada lzgoon on

islets, undeveloped areas,

Ocean Island.

central plateau of Nauru.

On some seall iziects, with some human
predation.

On some small islets.

Common in lagoon and on reef flats.

legoon bottcoms

Lagoon bottoms

Common

Commoyn

Common

Arocund Nauru and Ocean Island, and several

reef islandz without lsgoons

Common
N.W. =side
Cormon

Most atolls

Central Nikunszu,

Wo data,

of Tarawa

landlocked

sesmounts present

Gilbert Islands (U.K.) including Ocearn Island; Nauru (Independent)

Al]l atells except Ocean Island apd Nauru which are elevated
Rainfall decreases scuthward; occasional droughts.

Gonservation
status

nonse

none

none

none

planned
planned
none
none
none
none
none

none

nons
noné
nene
none
none
none

none

Inhabited and thus largely disturbed islands of little te.restrial
The few remain:ng patches of atoll forest are some

conservation interest.
as are the few small islets
Not ernough is knrown of the marine environments to
but typical samples of the d:ifferent types snould
congidered a desirable
w1 sometimes war ton destruction, whereven a~cess

value,

Rare or enderic

srecins

None repcrted.

item of diet and

assess their si
he conserved.

hence are
to rookeries is

used by turtles or seabirds for breaeding.

gnificance,
Seabirds are

subject to human predation,

possible.
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Conservation legislation.

Gilbert Islands: recently revised Wildlife Protection Ordinance (1975),
largely for sea bird protection (most birds fully protected throughout
the area), but enforcement difficult; plans for improved Fisheries
Ordinance.

Nauru : none.

Existing reserves

None.

Proposed reserves

Kotabu and Nabini Islets, Butaritari (Atoll forest (Pisonie) and breeding
: seabirds rookery).

Noumantoné Islet, Nonouti. (Pisonia)
Teirio Islet, Abaiang. (Turtle nesting area).

These could be managed by island councils, with some exploitation permitted
under controlled conditions. '

Recommended reserve types

Any remaining areas of netural atoll vegetation.
Seabird and sea turtle breeding aress.

Examples of marine ecosystems.

Land crab reserves.

References and sources

Visits to Tarawa and Butaritari (Gilbert Islands), and Nauru.

Mark Goodwin, Assistant Secretary, Ministry of Local Government and Rural
Development;

R.R. Bryden, Chief Agricultural Officer;

and many other government officeres and individuals, whose assistance is
appreciated.

M.A. Hoyle, "Conseryation in the Gilbert and Ellice Island Colony"
unpublished report, 1975.

Douglas, 1969.
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MARTANA ISLANDS.

Government: Guam, United States Tervitory;

Island Types: Northern M:
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Northerrn Merianns, United States Trust

Territory in process of becoming Urited States Commonwealth,
rians Islands, Uracas (Farallon de Pajaros) to Anatahan
olzano to densely colonised young

are a series from an alm

volcanic islands.
coral platiorms.

occasional.

Biomes.

Lowland rain fore=t

Bamboo forest

Cloud forest

Riverine forest

Weathers
plains of Guam which has
There are several reai
on reefs of Guam znd Snipan.

0st barran activs v
SldIdS
Te

frem Farallon de Madinilla to Guam are largely raised
volcanic s ils are found in southern hills and
a limestonp cap on the hicheat southern volecanic ridge.
sed coral islands within the Guam reef and low islets
Rainfall is somewhat aessonal and hurricanes

Descriptlion. Conservation
status.

Lowland forest of stature ccourring On Guam

ir areas of mosily stone rock, liotle reserves

s01l, humus accumulatico from trees. 'Limestone include: Anao,

foereats' of similur physicenomy and species Y-Piga, an

31
cempositicr fcound on both limestone rock in
gouthern Mariana Islunds and, with fewsr species
on lavs in Northern Mariana Islands

Forests cf the S. Mariana Islands especially
Guam, are & rich mizxture of broadleaf trees

up <o about Z5m., sometime:r of 7 strata, with
little to dernse urnder ;rewth. A few of the major
specilecs include: Artoc=rpus mariannensis,
Elscocarpus sphaericus, Merilliodendron
megacarpum, Ficus sw.., Pandanus fragrans, P.
dubiuvs, Cycas circinalis, the endemic genus
Guamiz mariannae and mre endemics such &s
Serianthes nelscnii, Tabernaemonfanzs rotensis,

Hernandia ovigerz ard Heritisra longipetiolata.
These fores! conlain the grezatest percentage of
endemice and provide habitat for endangered ard
threatenad sre~ies of birds as well as fruiibats
and coconut ~rabs,

1
[

Limited areas tell bamboo.

Limited area on top of Mt. Lamlam, Guam, and
possibly Mt. Tapachsw, Saipan, cauldera of
Agrihan, Alarmagan and Anathahan.

Forests of moist ravines are mostly gone on Guam
except for areas cof Fena dam srnd some southern
rivers and ravines. Trees ares generally below
25 m. with abundant undergrowth including Areca

catechu, Pandanue fragrauns, P. dubius, Cycas
ircinalis; some forests of Heterospathe élata

palms und one Barringtonis racemosa swanp along

I1vel's

In Northern Marisna I3linds, rav:ipes on outer
slopes of at least Anatanan, Alamagan, S. Pagan
and Agrihan represent little explcored forests in
-
L

wrizh erdemic tree ferns, Cyathea alamagensis,

seeded banarnas, and other rare and probably yet to

he described species ocour.

area behind the
University of
Guam, Ritidian
and Pati

point reserves.

No reserves 1in
North
Marisna Is.

none.

none

Some ravine
forest
included in
Cotal reserve.

Area al out
Fena lsake,
though not
declared a
natural
regerve is
protected as
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Biomes.

Mangrove forest

Atoll/beach
strand forast

Woodland

Scrud

Serpentine
vegetation.

Dwarf scrub

Description,

Limited areas of Mangrove in 8. Mariana Is.

including Rhizophora stylosa, R. apiculata,
Lumnitzer littorea, Bruguiera gymnorrhizia.

Beach forests occur inland o¢f beach scrub in

S. Merians Islands, especially Guam and

include mostly Pan-Pacific species as well as
some endemic species including Piper guahamense
and Taeniophyllum mariannense. These fomsts
usuwally grade into limestone forests. Leucanna

Conservation
status.

it 18 in a
nllitary
rsjerve.

none

Some forest
included in
Ritidlan and
Pati point
reserves, No
leucaena in-

insularum var. guamense occurs in scrub and
low forest on Cocos Island and a few areas of
the southeast coast of Guam.

Limited areas of low forests of N. Mariana Is.
in lee areas on relatively deep, dry, organic
rich soils. Also marn-created areas of exotie
species, especially on Guam.

1) veach along coasts of S. Mariana Is.,
especially Guam, Saipan, Tinian, made up of
Pan-Pacific species such as Scaevola taccada,
Messerpchmidia argentea, and in some areas
Leucaepa ipgularum var. guamense.

2) Scrub occecurs on rocky limestone coasts of S.
Mariana Islands and small area of west coast
of Pagan in N. Mariana area, the predominant
species being Pemphis acidula.

%) Scrubland and thickets occur on volcanic rock
and soils in coastal areas and shallow ravines
of N. Mariane Is., including a curious low form
of Scaevola taccada, and Pandanus tectoriusg
Ficus spp. and Hibiscus tiliaceus.

4) Scrubland thickets and low foresta of
introduced Acacia confusa, especially on Saipan.

Possibly some sreas of savanna in southeran Guan.

Ppmphia aciduls and other low growth on coastsl

limestone in S. Marianz Is.

sularum asreas
protected.

none

Parts of
Ritidian,
Anao, Pati
Point reserves
on Guem.

none

none

Possibly in
Cotal reserve.

pats of
Ritidian
Pati Point
reserves on
Guam.
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Biomes. Description. Conservation
status.
Woodland savanna Dominated by Miscanthus {loridulus, Dimeria Possibly
chlcridiformis ard other grasses and sedges parts of
with forest islands of Pandanus fragrans and Cotal reserve.
Casuarine eguisetifclia and areas of ravine
forest in parts of 3. Guac.
Tree savanna Dominated by Miscanthus floridulus with
scattered Casuarina equisetifolia and/or
Pandarus fragrans, and in volcanic N. Mariana
Is., Trema orientalis and cther small trees.
A few upper areas of Guam and N. Mariana Is.
with tree ferns of genus Cyathea. none
Scrub savarna Community of mostly native low scrubd and Cotal reserve
bushes in limited areas of southern Guam Guam.

including some endemics. Dominant species
Wikstroemia elliptica, Melastoma marianum,
Geniostoma micranthum Timonius nitigus

and Phyllanthus saffordii, amid t=211 Miscanthus
floridulus grass and lower Dimeria chloridiformis.

On volcaniec N. Mariana Is., thickets of Pandanus,
Ficus and Hibiscus tiliaeceus anid Miscanthus
grassland.

areas of almost pure Perhaps part of

Tropical gras:sland Extensive fire ad

Miscanthus floridulus in 3. Guam and N. Mariana Cotel reserve,

Is., and exztensive areas of introduced Pennigetum Guam.
purpureum, especially on Saipan.

Flood savanna Possibly limited areas in some cazulderas of N.
Marizna ls. none
Fresh Water Murch Limited arca:s of water marsh with Scirpus

littoralis =arnd Cyverus spce. and some Achrosticum
arsum in Guam, Ssipan and possibly other Mariana

Is. none

Salt marsh Limited areas of sz2lt marshes with grasses
including Sesuvium portulacastrum, along coasts
and on limestone rock subject to tidal flooding. none

Baerren desert Limited areas cof barren limestcne rock and sand Some sand
occur 1n 5. Marisnas. Bxfionsive areas of barren beach in
recent volcaric rock and sand occur in N. Mariana Ritidian, Anao
Is. reserves on

Guam.
none in N.
Mariana Is.

]

=

ars,

Reed

swamp Extensive Phragm:tes karka rced s
especially in Agana, Guum, ard in smzller
patches scaltered in low areas of szavannas
and about lake Susupe, Salpan. none
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Biomes.

Submerged rooted
aquatics

Permanent lake

Intermittent lakes

Brackish lake

Mountain stream

Lowland river and
stream

Seabird rookeries

Sea turtle nesting
areas

Cave

Algal bed
Seagrass bed

Animals in sediments

Coral reef

Description.

Very liwmited areas in at lest Guam including
rare native plants and endemic water fern

Lake Susupe, Saipan; freshwater lake with
hot sulfurous springs on Pagan; and man-made
lgke Fena on Guam.

Scattered temporary small lakes poszibly
including limited area of cauldera of
Anatehan.

Fairly lerge brackish lake on Pagan and
gcattered small areas elsewhere

Few at least in S. Guamn,

lLargest include Talafofo, Pego, and Umatac
rivers on Guam.

At least Anae islet and Orote Point on Guam,
Bird Islend on Saipan, and most volcanic N.
Mariana Islunds especially Farallon de Medinilla
Guguan, Maug and Ureacas.

No recent reports, formerly at least at
Ritidian beach, and possible socuthern beaches
of Guam, and Tanapaz beach, Saipan.

Dry, freshwater and marine caves at least
on Guem and Saipan, with cave adag ted biota.

Common on lagoon bottoms and reef flats.
Present
Common

Common

Congervation
status.

none, except
possibly Agana
Springs on Guam
which is of
uncertain status
and portion of
Cotal reserve.

nons, Fena lake
is protected

by being water
reservoir and
within

military
reservation.

none

none

none, except
part of Cotal
reserve which
is subject to
use as re-
creation area.

none

none, Farallon
de Medinilla
used as bombing
range.

none, excapt
pert of Ritidian
Point beach

area which is ‘
subject to
recreationgl

uge and dis-
posgal of
munitions.

none

none

‘none

nonse

none



Biomes.

Pringing reef
Lagoon recf

Dead reef

Rocky cozst
Beach
Open laugoon

Marine lake
Marine cave

Offshiore envircaiment s

)
)
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Descript-on. Conservation

Status.
Common, often rro.d approqiching barrier reef none
Present none
Guam, Saipan, etc. often the result of
Acanthaster or fishing with exilosives, none
Common none
Conman none
Seme exsnples, Guam, Saivpan, Tindon. none
none
No data availal .e. none

Conservation interest.

Limestone forest and serub savanns

endemi

and native upe
A

limited biomes including

species occur and freshwnter habitat which prov

birdlife

~eoid P oTrESst

of Guar: contn_n many uncommon to rare

rotestion for a number of very

many uncommon native and endemic
ides habitat for very rare

Saipan, Tinian and Aguiguan are much dissurbed, Rota less se. Rewaining

areas of natursl vegetation,
and endemic speriar

The islands of the Northern Marinnas fr

most of thew on ¢liffa contain rare native

of plants nd birds.

z Far+llen de Medinilla to Uracas

are of prime interest for the study of hiectiz colinization under natural

conditions,

Rare or endemic

Species.

PLANTS

Seriznthes

nelsonlil

Tebernuemontana rotensis

Hernandia ovigera

Heritiera longipetiolala

Merrilliodendron

meLacarpum

Xylosma nelsonii

Lysimaclkia mauritiara

Fagraea galilai

Solanum guamense

Styphelia mariznnernsis

Boers iodendron marianmerse

only * trees known - in limestone forest of
Ritid.an area.

only one sree known, Jimestone tforest.
limestone, Guar, Rota

limestone forest, scome trees present aiove Asanite
bay.

limestone foresi, knowrn from nne unprotected area.

Guan, Rota savanna, mangrove ~oast.

Maug.

Mt., Lamlan limestoue forest.

few vlants knowr from ssvanna and along rivera.
forezts of Alrmupan

forests of Hata
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Ceratopteris gaudichaudii freshwater areas, Guam.
Potamogeton mariannensis freshwater, Cotal area.

and a numer of otrers. BEven the especially rare plants have no legal status.
A list of these and oth -r rare plants is being developed as the endangsred and
threatened speciss of Guam under the Endangered species act.

BIRDS

Merianes crimson crowned limestone forest.
fruitdove.

Nightingale reed warbler mersh ed reed swamp.

Marianas mallard freshwater areas.

(Possibly extinct)
Marianas crow limestone forest

Marienas megapode found only in N. Mariana Islands probably
extinct in southernmost Mariana Is.

These ere a few of many rare and endangered birds.
An official listing of the rare and endangered animals of Guam is being
prepared in accordance with endangered species act.

REPTILES
Perochirus aciculatus Micronesian gecko known from atoll forest of
Cocos Island and one specimen from limestone
forest.
Emoia slevinii known only from Cocos Is., Ritidian (one specimen)
and Tinian {one specimen), atoll arnd possibly
upland forest skink.
Sea turtles 2ll but green sea turtles rare on Guam and N.
Mariana Is,
Endangered species law mekes it illegal to sell
hawksbill skell on Guam.
MAMMALS
Dugong only one ever reported from Cocos lagoon, Guam.
Fruitbat probably not more than several hundred left on
Guam where they ure confined to remote limestone
forests but may once have alao inhabited ravine
forests, savannas and other biomes. Present also
in N. Mariane Is. in decreasing numbers due to
hunting ressure.
Illegal to hunt fruitbats on Guam where thecy
nevertheless command high prices.
OTHER
Coconut crabs becoming less common, especially on Guam ard

Saipan. Natural populations of other islands
including volcanic N. Marianas wnder constant
to sporadic hunting pressure.
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Conscrvation Legisletion.

The Government of Cuam has established nunting crasons which are closed

for the more rare species. Federal Endangered species T.w applies to Guam
and there have bheen some efforts Lo implement and enforce it on Guan. Fishing
with poisons and explosives is illegal,

Existins reserves.

GUAM.

Conservation aress totaling 1,150 ha. were established in November 1968.
Others have beer est blished or considered since making the expected area

to be devoted to conservation 4.46%. Conservation areas include Cotal,

Anao, Y-Piga, and an area behind the University of Guam established by the
Government of Guam, ard Ritidian Point epd Pati Pcint by the Navy and Air
Force. Reserves ure largely uninventoried, scme are subject to damage or
recreational development. Military reserves have uncertain legal conservation
status.

NORTHERN MARTANAS.
No reserves.

Proposed regerves,

Facpi Point, Mt. Lamlam, Fouha Point and Puntay dos Amantes ape being considered
for the National Registry of Natural Landmarks. There is also interest in
setting nside the Chalin-Palii, Shroeder-Sasalaguan aress as natural areas.

The Guam Science Teachers Association has had 7 sites set aside as natural areas
for ducational purposes. One iz Gecrie Washingtorn High School lLimestcne forest
Nature Trail, the other the Agsena Springs park. Other natural areas in the
vicinity of schools are arnticirpated,

The IBP has placed the N. Marianas islands of Uracas, Maug, Gugan and Farallon
de Medinillzs on 'Lizt A', recommendations for International Secientific
Reserves, with the protecticn of ureas of the rest of the chain also recommended,

The Mariana District Flanncrs' Office of the Trust Territory Government has
suggested that all of the Northern Marianzs from Anathan to Uracas be
protected, emcept for Pagan or which large areas including the northern
volcano and fresh and brackish lokes znd the southern peninsula, are proposed
In trhe limestone N. Marianas, the District FPlanning Cffice has suggested the
protection of z number of areas inoluding Bird Island, Forbidden Islund, cliff
and strand areas of Rota, Tinian and Saips the Susupe lake apnd a number of
coestal areas and reefs of Saipan. This would protect the few areas of
natural vegetation and habitat left on thess 1slands.

Recommendations.
The boundaries of established and proposed reserve areas ure not well known or
defined and their biota 1s uninventoried. Th

ere 18 no progremme to administer
naturzl reserve are=zs as protected areas. In the Ritidian Point are:, one of
the three specimens of Serianthes nelssnlil known tu exist was recently
bulldosed., Part of the reserve behnind the University of Suam was also bulldozed
and the rubble dumped on the porticns o: *he res rve on the cliff and terrace
below. The unique Cotal reserve ares iz nubject to reafforestation with

exotic species and deveiopment as a recrzution-tourist area.
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Recommendations (contd)

There is a need to mep and inventory conservation reserves on Guam to
determine unrepresented biomes such as freshwater areas and undisturbed
savann: shrub communities. The distinctions between reserves and natural
areas and public and tourist recreation areas should be clarified and the
areas administered accordingly.

In addition to those areas propcsed, at least three other areas should

be considered for protection or limited use as natural areas. These include
an additional representative area of savanna shrub community and ravine forest
comparable to that found at the Tarzan River area in the Cotal reserve.

¥While the individual species making up this shrub community vary frcm
scattered to rare, areas where they exist as a natwral co munity are rapidly
disappearing. The protection of this type of community which consists almost
wholly of native and endemic species should take priority as should the
maintenance of the Tarzan River area as a nature reserve.

Other areas include the Asiga area which provides spectacular exawples of
limestone forest including a portion dominated by Guamia marianas, atoll
beach forest, coastal shrublend and shallow weter marine habitat. Cocos
Island has good populations of organisms not cemmon in other areas such as
large Leucaena insularum, coconut crabs and reptiles.

The uninhasbited N. Marians Islands from Farallon de Medinilla %o Uracas

are prime areas for natural reserves, and should receive top priority.

Recent field visits to the island of Asuncion give grounds for giving it more
complete protection than earlier realized. This is a recommendztion on

the basgis of : 1) a new gpecies of tree,

2) Much of the summit of Asuncion 1s covered not with
swordgrass as on other iglands but predominantly with ferns. This may
represent the original upper cover of summits befcore the advent of human
burning activity which encourages swordgrass.

3) Asuncion is the only uninhahited island with fairly
natural vegetation which is large enough to permit the development of a
relatively homogeneous forest biome. Other islands in the chain are either
too disturbed or too small and exposed t/ the elemerts fco allow such
development.

4) Although the endangered species Megapodius laperouse is
fcund on other islands, Asuncion represents the largest area in the world
where it is not threatened by man, pig or monitor lizards,

5) Because of its height, Asuncion offers a natural situation
which might be compared with the other highest peaks in Micronesia which are
much more subject to disturbance.
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XIITI CAROLINE ISLANDS.

Government :
Island Types:

United States Trust Territory.

Continental high islands ( Yap and Palau), voleanic high

Islands ( Truk, Ponsps and Kusaie ), at least Ponape with high orographic
rainfsall; railsed corel ( Fais, rock islands of southern Palau), and wide

variety of atoll situationa.

Biomes

Lowland rain forest

Montane rain forest

Bamboo forest

Cloud forest

Riverine forest

Swamp forest

Description

Mixed broadleaf forest on old weathered
basalt in Pelau, Truk and Ponape and
metamorphic and volcanic soils on Yap.
Forests of Palau and Yap are dense, species
rich (especially on Palau) with trees less
than 25 m. tell presenting uneven canopy.
Undergrowth is limited to abundant in areas
where canopy is broken. Epiphytes uncommon
to common, especizlly in Palau. Common
trees are Campnosperma brevipetiolata,
Manilkara, Cslophyllum, Eugenia and Ficus.
Tree ferns are present in Palau.

Limestone forests are rich mixture of trees
generally below 20 M., on raised coral island
of Fais and "rock island" of S, Palau

growing on recrystalized coralline limestone
with very little scil., BEndemics include palm
Culubia pslauensis,

Forests on top of Mt. Winibot, Tol (Truk) and
lower and middle elevations ¢f Ponape and
Kusale, are moist tall dense mixed broadleaf
forests inciuding Campnosperma, Myristica,
Eugenia, Couthovia, sometimes with palms
Clinostigma spp., Metroxylon amicarum and
Ptychosperma ponapensis which also form palm
foreats at middle elevations.

Some limited areas dominated by bamboo

moist tops of Ponape and Kusaie. Trees not
over 20 m., including endemic Pandarus

patina and Lepinia, many ferns, mosses and
orchids.

Denge forest zlong rivers on all high islands.
Trees include Campnosperma, Semicarpus, Barring-

Extremely wide variety of marine types.

Conservation

tonia racemosa , Pandanus, Hibiscus til iaceus
end Piper befle.

Inland of mengrove and in other low areas.
Species include Barringtonia racemosa,
Terminglia carolinensis, Pandarus spp.
Hibiscus tiliaceus, Samadera indica and

Meteroxylon.

status.

none

some limestone
forest in
Ngerukewid
reserve.

none

none

none

none

none



Biomes.

Mangrove forest

Atoll/beach ferest

Woodlands

Scrub

Dwarf shrub heath

Bog

Woodland savanna

Tree savanna

Shrub savanna

Grassland
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Description

Well developed mersroves slong coasts and
estuaries ¢f a1l hi ;¥ Lslandgs, very limited areas
on some low islands (Blato, Pingelsp, Woleai and
others). Species include Rhizophora mucronata, M.
apiculata, Brugsuiera gymnorhiza, Sonneratia alba,
Lumnitzera littorea, Mypa fruticans, and

Eylncarpus granatum.

Mixed broadleaf forests of central portions

of atoll and other islets and level areas behind
sand beaches of higr islands made ur of common
widespread species including Ochrosia
oppositifolia, Guettarda speciosa, Piscnia grandis,
Thespesia pepulnesn, Hernandia sopora, Casuarina
caouisetifolia, Pandenus tectorius, Cordia sub-
cordata.

1} Patches of wnodland in come savanna areas
») Man rlanted sreas with exotics

1) Tall thickets on outer edges of limestone
forests including much FPendanus, Ficus spp.
ard Hibiscus tiliaceus.

2) Coastal shrubland and thickets of mostly Pan-
Pacific species including Scaevola taccada &
Messerschmidis argentea on sandy tesches and
Perphis acidula on rocky coasts.

%) Scrub of savanna ard shallow ravines including®
Myrtella, Decasyvermum, Melastoma, Pandanus.

4) Scrubland of luterized ard stripmined scils
generally ccnetsiing of stunted trees

1) along rocky expossd roasts, especially Pemphis

aciduls.

2) On latcrized and stripemined scils, including
Glesichenia linearis, wreostrate Sycopodium cernuum
and stunted scrub.

None rerorted

Open savann4 arcas on clay with scmetimes
extensive areas ol {all shwubland and woodland.

Low growth of grazses, sedges and ferns on clay
scills wibh isclated trees scattered over area
including Pandarnus ard scmetimes Casuarina and
other species.

skrubs such as lyrteils, Decaspermum, Melastoma

Open areas predominartly of grasses and sedges
generally resulting from repeated turning

1

Conservation

stafus.

none

none

none

some in
Ngerukewid
reserve.

none

none

none

none

none

none

none

none
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Biomes. Description Conservation
status

Flood savanne Areas of savanna genernlly predominated by
sedges, ferns and grasses which are easily
waterlogged and flooded. Utricularia spp.
may often be found in these moist areas. nomne

Fresh vater marsh Constant to¢ usuwally flooded areas often filled
with sedges and Hanguena. Often utilized for
taro patches. none

Non-tidal salt mursh Low, usually muddy areas near coast or
mangroves, often with large woody fern
A -chrosticum aureum, none

Tidal salt marsh Low, muddy areas near coasis and mengroves
subject to tidal flooding supporting salt
resistant grasses and species such aa
Sesuvium. none

Rock desert 1) limited areas of laterized clay rocks
and stripmined areas with little vegetation
in Palau. none

2) some boulder strewn shores and rock
accumulations on reef islets mostly devoid
of vegetation. none

Reed swamp . Scattered small to l=rge swamps, generally
filled with Phragmites reeds. none

Submerged aquatics Water ferns and other aquatio vegetation in
lakes, ponds and taro patches. none

Floating aquatics Limited areas of mostly introduced species in
scme lakes, ponds and taro patches. none

Lake and pond Permanent, intermittent, saline, fresh and
brackish natural and man-made impoundments, ponds
and lakes. OSome found in ths middle of limestone
islets in Palsu ars especially interesting
biologically. none

Mountain streama Present in all hipgh islands, eapecially Ponape.
Macrobrachivm shrimp and eleotrid fish live
in some. none

Lowland river Present on all high islands. Macrobrachium
shrimp, eleotrid fish and freshwater ecls ars
found in some ) none

Seabird rookeries Meny rookeries on uninhabited outer islamds
such as Gafrut, East Fayu and Helens reef. none

Sea turtle nesting Most important include Ngulu, Ulithi, West none except
areas Fayu, Gafrut, Plkelot, Elato, Oroluk in Yap traditionsl
district, probably similar numbers in other practices.
districts.



Biomes

Cave
Algal bed

Seagraas bed

Animals in
gediments

Algal reef

Coral reef
Windward atoll reef
Leeward atoll reef
Barrier reef
Fringing reef
Lagoon reef

Dead reef

Drowned reef

Rocky coast

Beach

Open lagoon

Closed lagoon
Estuary

Marine lske

Marine cave

Offshore
environments

Description

present
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Many kinds, lagoon bottoms, reef flats, etc.

Many varies and exftensive seagrass beds
eapecially on silted sands fringing mangroves
around high islands including Thalassia,

Enhalus, Rupria, Halophila.

Common
Commen
Common
Many types and examples

Many types and examples

Extensive, (Pzlau, Truk, Ponape)

Yap, Kusaie, Truk.
Common

Probably rpresent
Present

‘regent, Palau, Fais.
Common

Gommon

Namoluk, Eauripik.

Present ¢n High islands.

Limestone islands of Palau,

limited fauna.

Fresent

4ll present but little data.

Conscrvation Interest.

Very great.

Very rich
conducted reveals richk

ea of FPacific.

have distinctive

ora and fauna with man- unigue forms.

Conservation

status.
none

none

nons

none
none
none
nene
none
none
none
none
none
nomne
norne
none
none
nene

none

none

nomne

Limited research which has been
This area

1s under development pressure and meny biomes are currenty threatened.
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Rare or endemic species.

Floras are incompletely inventoried so it is difficult to list rare
plants at this time. Many endemics are present.

Endangered species include : Micronesian Megapode,.Scops owl, Nicobar
pigeon, Yap white eye, Large Micronesian Pigeon, Truk greater white eye,
Ponape greater white eye, brindled white eye, mountain starling, sghort
eared owl and Micronesian crimson crowned fruit dove: leathery turtle,
ridley turtle, dugong and others many of which are endemic. See rlso IUCN
red data book.

Conservation legiglation.

Trust Territery wide law prohibits the taking of sea turtles from June -
August 31, and ! December - January 31. It is illegal to take hawkbills under
27 inches or green turtles under 34 inches. It is also illegal to take any
eggs. Little publicity or enforcement of this law.

Federal Endangered Species Act prohibits the import of hawksbill shell
and products of other list endsngered species to the United States. Little
enforcement.

Palau Code: gection 202 protects most birds and their eggs, section
203 protects dugongs, section 205 prohibits use of explosives in marine
waters, section 206 creates a Fish and Game Commission.

Yap District Legislaturs recently established fruitbat hunting season
but research is needed to determine most effective seasons for protection.

Yap Magistrates of some Municipalitles have prohibited spearfishing at
night with flashlights in certain areas.

Some traditions regulating resource use are observed in Yap district but
there is some pressure to change them. They are often transgressed by non-Yapese

and not often backed by written lesgislation.

Similar legialation probably exists in the rest of the Casrolines, but
meana for enforcement are variable or complefely lacking.

Existing reserves.

The Ngerkewid Iglands (Seventy islands) Wildlife reserve was established
in Palau by District Order since 1958. Enforcement is variable.

Propoged Reserves.

The IBP has proposed Helen's Reef aml East Fayu as International "Islands
for Science" reserves, and the establishment of a National Marine Park to include
the Ngerukewid Reserve, other rock isliands, coasts and lagoons from Koror to
Peliliu end westward to the barrier reef.

An acting Fisheries Officer for Ponape proposed that Oroluk be protected
as a8 gsea turtle reserve.
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Recommended rescrve types:

Therc is an urgent need to inventory the biomes of the C::roline Islands
and their indigenous biotic rescurces as this is o rich area subject to
great development pressure in the near future.

Priorities for rescurce protection based on our present limited knowledge
include at least :

Native cloud forests on Ponape iind Kusalie.

Native forest on top 10C metres of Mt., Winibot, Tol, 1Truk.

Native forest areas on Babeldoob, Palau and Yap.

Turtle rookeries, and sea bird rookeries.

Those islets and areas recommended by the IBP.

Examples of all biomes rpresent innluding atoll and reef types.

References and Scurces.

M. V.C. Falarruw, Yap Inctitute of Natursnl 3cience.

Visits to Palaw, Kyungle, Angaur, Yap, Truk, Ponape, Ant, Pakin.
Code of the Palau District, Palau District Legislature, 1971.

Memorandum of April 11, 1974 from Acting District Fisheries Specialist,
Ponape to District Administrator, Ponape regarding the establishment
of District Law meking Oroluk Island a turtle Sanctuary.

Notice from J.B. Mackenzie, District Administrator, Ponape %to all residents
and visitors regardipg Trust Territery lews for Conservation of Sea Turtles
and Black Lip Mother of Pearl Oyster Shell.

Deuglas, 1969.

Fosberg, F.R. 1973. On Present Condition znd Conservation f Forests in
Micronesia. In Pacific Science Agsociation Stending Comm. on Pacifie
Botany. Symposium: Planned Utilizition of the Lowland Tropical Forests. Agu.1971.
Bogur, Indonesia.
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L ISLANDS.

Governmen

Island Types:

Biomes.

Mangrove forest

Atoll/beach forest

Scrub

Grassland

Tidal salt mersh

Rock desert

Permanent lake

Sea bird rookeries

Sea turtle nesting
areas.

Algal bed
Seagrass bed

Animals in
sediments.

: United States Trust Territory.

Large variety and number of atolls.

Description.

Limited in small depressions in few areas,
Jeluit, Ailinglaplap, Mejit. Some
Bruguiera planted in taro pits.

Variety of types of forest in central paris

of islets, usuzlly dominated by planted
coconuts, breadfmit, etc. Small remnants

of natural forest made up of Pan-Pacific species
persist on some northern atolls such as Wotho.
Forests may contain Ochrosia oppositifclia ,
Guettaerdp speciosa, Piscnia grandis, Intsia
bijuge, Hernandia sonora, Scaevola taccads,
Thespesia populnea, Casuarina eguisetifolia.
Pandenus tectorius, Cordia subcordata.

In some forests, one 3gpecies stands may develop
including Pisonia grandis, Ochrosia
oppositifolis and, on limestone rock Pemphis
acidula.

Scrublends and thickets of common Pacific
strand species including Scaevols taccada,
Tournefortia argentea and Psmphis acidula
occur along shores of most islands. In
some cases there is scrub forest consisting
almost wholly of Pemphis or Messerschmidia.

Smaller islets of Ujelang, hongerik, Ailinginase,
Jaluit, Wotje.

Some strand species of mainly grasses on
coast and in depressions subject to tidal

flooding.

Lipited areas of bare rock and sand present
on low isleta, scmetimen awashb al high tide

Freshwater pond on Lib, man-mede depressions for
wells and taro patches.

At least on Ujelang, Poksak (Taongi). Bikar.

Bikar, Jemo, formeriy Rongerik.

Present
Present

Common in lagoons

Conservatior
gtatus.

none

none

exanple of
Messerschmid
acrub forest
on N.
Marshsall Is.
reserve area

none

none

rone

none

nonse

none

none

none

none
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Biomes. Description Conservation
status.
Algal reef Common none
Coral reef Common none
Windward atoll reef Common none
Leeward atoll reef Common none
Lagoon reef Common none
Beach Common none
Open lagoon Common none
Closed lagoon Namorik none
Men-made include dredged speil, landfiils and some
environments planned maricultural areas. none
Offshore environments none

Conservation interest.

Rare

Turtle and sea bird rookeries especially valuable, also examples of
relatively undisturbed atoll development.

or Endemic Species.

Endemic species of grass Lepturus gassaparicensis present on Pokak,
possibly Micronesian pigeons on Wotje. Many locally developed
varicties of Pandanus.

Conservation Legislation.

Trust Territory wide law prolbits taking of sea turtles between June 1 -
August 31 and December 1 - Januexy 3t. No hawksbills under 27 inches
carapace length may be taken nor green turtles less than 34 inches
carapace length, no taking of turtle eggs at any time. Little enforced.

Federal endangered species law prohbits the import of hawksbill
shell into the United States.

Existing reserves.

Pokak (Taongi) bird rookery and location of sndemic grass, and Bikar
Bird rockery, turtle nesting area and atoll forest, are supposed to be
protected by Order of the District Administrator.

Proposed reserves.

Wotho atcll forest
Taka sea bird rookery
Jemo sea bird rookery and turtle nesting area
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Recommended reserve types.

The recommended reserves above, and improvement of the status of Pokak and
Bikar. Appropriate habitat area on Wotje for Micronesia pigeon if it still
occurs. Samples of undisturbed windward and leeward atil réefs, wmangrove
and lagoon environments.

Inventory of atoll types and biota, especially marine, to determine
if additional reserves are necded.

References and sources.

M. V.C. Palanruw, Yap Institute of Natural Science.
Visit to Majuro.
Douglas, 1969.

Fosberg, F.R. 1973. On Present Condition and Conservation of Forests in

Micronesia. In Planned Utilization of the Lowland Tropical Foresats,
Bogor, Indonesia.
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XV. PHOENIX — LINE - NORTHERN COOK ISLANDS.

1

Government: Gilbert Islands (Phoenix and Line Is.): U.S.A. (Palmyra, Howland
Beker, Jarvis and claims to others): Cook Ialands (Northern Cooks).

Island Types: Atolls. Phoenix receive low rainfall, with periods of drought.
Line Islands wetter to north.

Biomes.

Semi-deciduous forest

Atoll forest

Scrub

Bog

Grassland
Freshwater marsh

Permanent lzke

Seavbird rookeries

Sea turtle nesting
areas.

Algal beds

Animals in sediments
Algal reef

Coral reef

Windward 2toll reef
Leeward =ztoll reef
Lagoon reef

. Beach

Saline Lagoon
Open lagoon

Closed lagoon
Brackishk lzgoon
Offshore biomes
Offshore terrace

Inshore circulation
cell

Description.

Rerorted on Puka Puka,

Common in emal]l isclated areas, arnd

On wet atolls (Palmyra, Washington,
Fanning). Variable in composition with
rainfall.

Common and extensive

Washington, small area on Flint and
probably elsewhere

On drier islands
Washington - around freshwater lake.

Freshwater pools or Pheoenix. Large lake
or Washirgton.,

Common ard extersivce. Some of most
important in the Pacific.

Common, especially Flint,

Common

Common

Probably =zommon
Common

Common

Commaon

Various types
Common

Sydney (Partly modified for aquacul ture),
Malden, Christmas.

Hull, Gardner, Caroline, Suvarov. Alsoc
various intermediates with closed lagoon.

McKearn.
Birnie
No date other than below

Mzliden

Christmas (eddy S.W. side)

Conservation

status.

none

none

none

none
none

none

none

gseveral
sanctuaries.

none

none
none
none
aone
none
gone
none

none

none

none
none
none
none

none

none
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Conservaticn Interest.

These islands contain the principal breeding areas of seabirds (ar@ probably
sea turtles) for the central Pacific, with rookeries containing many thousands
und sometimes millions or birds. Their protection from undue disturbance is
therefore most lmportant.

There is an extreme gradient in rainfall across the province, with some
of the wettest and driest atolls included within the grcup. The resulting range
of atoll vegetation types is therefore of some interast, as ure the distinctive
saline =and brackish lagoon biomes, and the freshwater hsbitats on Washingion.
A number of islands would benefit from control programmes to eliminate introduced
predators, especially rats and feral cats.

Rare or endemic specias.

Christmas Island or Reed Warbler (Conopoderas aeguinoctialis) common oOn
Washington ( may be represented by sub-species on each of the Line
Islands).

Red-tailed tropic bird (Phaethon rubricauds) not uncommen bdbut subject to
heavy human predsation.

Sea turtles - populations decreasing - more management and protection
needed.

Congervation Legislation.

See Gilbert Islands for Phoenix and Southern Line Islangds, (most birds and
Green turtle (chelonia gydas) fully protected throughout area; Cook Islands
for Northern Cooks. Conflicting territorial claims may present problems in
establishing reserve areas.

Existing Reserves.

Birnie (Wildlife Sendchary, Gilbert Is.) seabird rookery.

McKean ( n u 1" n "

Phoenix ( ) 1 n " u

Christmas ( n y " " (Proposed IUCN/WWF

Malden (Wildlife Sanctuary, Gilbert Is. project asaistance)
and closed area) " "

Starbuck (Wildlife Sanctuary, Gilbert Is.) " "

Canton (Bird refuge, U.5.) " "

Suvarov (Bird Sanctuary, Cook Is.) " "

Propoged Reserves.

Phoenix Isiands National Park (possibly excluding Gardner, Sydney and Hull
Islands.

Recommendsd Reserve types.

National or internationel reserve in Phoenix Islands (upgraded from wildlife
sanctuaries), with Canton Island as communications link and surveillance centre,
and including Enderbury, Birnie, McKean, Phoenix and Hull Islands, and possibly
Sydney because of its saline lagoon. Gardner is apparently of little

scientific interest, 80 the decision to include or exclude it should be mede

on other grounds. Regular enforcement visits (without landing on the island)
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could be undertaken by government chips going to and from Christmas Is.

Improved protection of parts of Christmas needed, with proper surveillaice.
Most of the Line Islands, especially Vostok, Caroline, Howland, Baker,
Jarvis, Malder. and Kingman recf are candidates for reserve atatus, especially
if existing predators can be contrclled so that sca bird populations can
recover.,

Flint and Caroline deserve protection as turtle breeding areas, and
other protective measures for fturtles ere needed.

On Washington, the bogs and perhaps the lake, including adequate areas
of Christmas Island Warbler habitat, shouli be protected.

Porest area and Motu Kotawa (seabird rookery) on Pukapuka may deserve
protection.

Appropriate samples of atoll forest, merine, and lagoon environments
should be included in res rves to be established. Further studies of all
carine environments are needed %o determine areas of significance.

References and sources.

NOTE:

Line Islands Expedition, August — October 1974 (Government Report)

David R. Stoddart, unputlished report on scientific importance and
conservation of fentral Pacific Islands, January 197¢.

Chave and Kay, 1974.
Douglas 1969.

Stoddart & Walsh, 1975.

Cliprerton Atoll, a dependency of French Polynesie, might well be
included in this Biotic province, even though much further to the
east. Because of its position, it may well have some conservation
interest for its merine biomes.
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XVI. COOK - AUSTRaL ISLANDS.

(Northern Cook Islands are included in proviace XV.)

Govermment:

French Polynesia (Austral Islsnds).

Island types:
central volcanic

Biomes.

Lowland rain forest

Montane rain forest
Swamp forest
Atoll/veach forast

Scrub

Grassland
Freshwater marsh
Tidal salt marsh

Permanent lake

Mountain stream
Seabird rookeries
Turtle nesting areas
Algal bed

Animaels ir sediments
Algal reef

Coral reef

Windward atoll reef
Leeward atoll reef
Barrier reef
Fringing reef
Lagoon reef

Beach

Open lagoon

Closed lsgoon
Offshore environments

Seamount

area; low islands (atolls).

Description

Raivavae, Tubuai, Mauke; remainder lergly
disturbed. Limestone forest on Rurutu

Central Rarotonga, Raivavae
Probable
Present, psrticularly on atoll and reef ialets

Bracken scrub in frequently burned areas,
Rarotonga, Tubuai, Rarutu.

Tubai, upper mountain slopes and Rurutu.
Mangala, Rarotonga, Mauvke, Mitiaro, Atiu.
Ngatangiia Harbour, R:rotonga.

Centre of Mitiaro, with endemic eel; lake
Triara on Mangaia

On Rarotonge.

Takutea.

Presumably present.

Lagoon bottoms and reef flats.
Lagoon bottoms.

Present.

Common

Manuae, Palmerston.

Manuae, Palmerston.
Aitutake, Raivavae, Tubuai.
Common

Common

Common

Aitutake, Palmerston.
Manuae

No data availeble

present

Cook Islands (Self governing, N.Z.), for Southern Cook Islands

High volcanic islands, often with elevated reef surrounding

Congervation

status.

none
none
none

none

none
none
none

none

none
none
none
none
none
none
nons
none
Manuae.
Manuse.
none
none
none
none
none
Manusae
none

none
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Rare or endemic species.

Several endemic birds on Rarotongs in Mentnne forest, in~luding:
Fruit dove Ptilinopus rarotongensis - common.

Stariing Aplonis cinerascens - ~ommon.

Flycatcher Pomerea dimidiata - rore.

Mangaiz kingfisher Halcyon rubiccllaris on Marngzia,

Atiu swiftlet Collicalia sawselli on Abtiu,

Endemic sib-species of warbler Acrocephalus vaughaui.

Endempic eel in lake Mitiaro.

Conservation Legsislstion.

Gook Islands: Cons
{
(

rvation A2t recently nacsed.
Austr.l Islands: r

ench Folynesiz! Ses Society Islands.

Existing Reserves.

\

Maruae (offered 25 world marine  ark): atall reef and closed legoon biomes.

Propesed rescrves.

Recommended reserve types.

Mejor mountzin nina (orest reasr 2 1n cerntral R.orotonga.

Takuten for seabirds.

Higher wareas of Raivaviue.

Limestene forest on Burutu, and 1o sihiy a mountaln grassiand arnd ravine site.
Lake on Mitiaro.

Appropriate
Endemic bird habitats on Rarotones. Ativ, Mangaia.
Barrier and fringing reef and Lagnon owample:

tner terrscirial vegetation types.

References and sources.

Visit t¢ Rarotonga.

S. Kingan and sother Government offirizls.

Dougias, 1969,

Stoddart, 197..

(The Australian Government has recrptl. assisted witin ~onservation studies in
t

the Conk Islondsz, hul the ros.los have been availzole for this report.)
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XVII. SOCIETY ISLANDS.

Government: French Polynesia (France)

Island types: high voloanic islands, elevated reefs and five atolls.
Biomes. Description Conservation
status.

Lowland rain forest

In coastal areas, Subject tc much human
disturbance.

Good example

in Preaqu'ile

reserve,Tahiti,
Montane rein forest fxtensive in island interiors, severzal types Mt. Marau
may exist. reserve
Tehiti.
Bamboo forest Valley ewrea of Raiatea and probably elsewhere. none.
Cloud forest On mountain peaks. Mt. Marau
reserve, but

tion.
Riverine forest In valley bottoms, largely disturbed Presqu'ile ‘
reserve.
Atoll/veach forest Common none
Scrub Often fern-dominated, on steep or disturbed
slopes. Common none
Gragsland Cn dry disturbed slopes. none
Freshwater marsh Two on Maiao. ‘none
Permanent leke Two on Huahine, with interesting faunas;
Lake Vaihiria, Tahiti. none
Mountain stresm Common Presqu'ilse
reserve.
Lowlaend river Pepenoo, Tahiti. none

Seabird rookeries

Islets on Tetiaroa, Tubai. Mophiaa, Fenuaura,

disturbed by

road consftruc-—

proposed on

Motuone. Tetiaroa.

Sea turtle nesting Mopihaa, Fenuaura, Motuone. none. .
areas

Algal bed Lagoon bottcms and reef flats. none
Animals in sediments Lagoon bottoms. none
Coral reef Common none
Windwerd atoll reef Present, Tetiaros, Tubai, Mopihasa, Fenuaura,

Mo tuone. none
Leeward atoll reef Present, Tetiaroa, Tubai, Mopihan, Penusura,

Motuons. none.
Barrier reef Common none
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Bicme. Description. Conservation
status.
Fringing reef Commen. ? Meetia none
Laugoon recef Commcn. none
Beach Common. small example
Presqu'ile
reserve,
Rocky coast Presjgu'ile of Tabiti. Presqu'ile
reserve.
Open lagoon Common none
Egtuary Prezent. none
Offshorc
envircnments Ne data aveilatle, none
Offshore terrace Rerorted of'f N.W., Moorea none
Rare or endemic species.
Apetahin, Kadus, and other endemi. plasnts on R-iatea plateau.
Conservation Legislaticn,
Sites can be legiglsted as a ctrict natu reserve (reserve 1ntegrale). Hunting
of virds and intrcducticn of alien bird species promnbited.
Existing reserves. (Reserve integrale)
Mt., Marau apout 1000 ha. Mountain peak and upper slopes. Montane rain

forest, Cloud fores*t and scrub. Disturbed by
road and television transmitter.

Presqu'ile ahout 2000 ha. Sever~l complete watersheds along inaccessible
section of coast without reef; archaeological
clites,

Accesz ronftrclled: accummodation for researchers.

Proposed reserves

Tetiaron islets. % mctus with baird rookerics ard 400 n protective belts on
privately owred atoll.

Recommended reserve types.

Tahiti - montane forest typesz end ud forest I1n wuich sreas as upper Papenoo
comservation and recreation areas 1f dam is

3), Lake Vaihiria (aiso lake biome), Tamanu plateau
Tuliiti; some mwarine biosmes associated with the

sc be protected.

L "I 5]

(peT'ha'}e some comauatlion ¢

censtructed, improving &

and other areaz 2f central

Presyu'ile reserve mizhnt 21
Moorea - a representative seslection U reef and lagoon hatitats should be reserved.
Raiatea - mentane forest areas such s the Mehani Platesu: = complete astuary -

legoon - reef sequence in one of the lesst devastated bays, such as Faatema

(with scme econtrelc on adjacent terrestria_ development to maintain the

natural characteristics of the watershed); archaeolosic )l sites and sites

of traditional <ultural significance.

Maupitli - May deserve prctection as a good example of the high volcanic island type.
Meetia (Mehetia) - Mountain areas scove 160 M.

Tubai - seabir: rocek vy, internal lagoons and berricr recl,
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Recommended reserve types (Contd)

Motuone (Bellingahausen) ) . . )
Perusura (Seilly) ) sea bird rookeries and turtle nesting areas

. . d gelecti £ at ine Dbi .
Mopihaa (Mopella) ) and a selection of atoll marine biomes

References and sources.

Visits to Tahiti, Moorea, Tetiaroa, Riatea, Tahaa.

Denis Capitaine, Service d'Amenagement et Urbanization, Government of French
Polynesia,
and many other government officers and individuals,

Dougles, 1969.
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Government: French Polyncsia (France)

Islend Types: atolls and onc clev.ted reef (Makatsn ).

Biomes:

Lowland rain forest
Atoll/Beach forest
Mangrove farest
Scrut

Grassland
Freshwater m r h
Seabird rookeries

Sea turtie nesting
area

Algal bed

Animals In sediments
Algal reef

Coral reef
Windward atftoll reet
Leeward atoll recf
Fringing reef
Lagoon reef

Drowned reef

Beach

Saline lagoon

Open lagocn

Cloged Liyuon

. Of fshore envircnmonts

Conservation interest.

Description

Formerly on Makafes

Consexrvation
Status.

none

Common Teiaro Atoll
raserve.

Rorthern Tuzmofuc none
S. Marutea and presums)le elsewhere, none
Presumat Ly present, none
Nismo none
Pukapuku, Tekckota, Kavehi, Apataki, none
Pukapuka, Napuka, Mataiva none
Lagcon bottom and reef flats Taiaro

ar tcttems ard tonrraczes Taiaro
Common, esgpecially on winddard reefs. none
Commen, especinily on more cheltered re=fs, Taiaro
Commor . Tuiaro
Common. Teiaro
Makatea none
Comman nene
N. Marutea, nune
Commort. Taiaro
Taiaro and probakly olher closed lagnons Taiaro
Commour none
Prebably common, 3: 11hy; may vary gu.t

abraptly. none
Ne dats avairlatle. none

Many variations on the atoll type, with a variety of

ecosys tems. Importart area:

Rare or endemic speoilcs.

Conservation Legislat:

on.

French Polynesia.

Exicting reserves.

W.A. Robincen Son

lagoer = Roegserv:

(sec Socicty Islands).

distinctive lagoon
:abird and sea “urtle breeding.

stusry, Tuloro Atoll vomplete atoll with closed saline

Tn t('r_;l‘:‘ iRy,
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Proposed reserves.

None,

Recommended reserve types.

A renge of open aml closed lagoon types including perhaps Hereheretue,
Anuanuraro, Anuvanurunga, Nukutipipi or Iles des Duc de @loucester.

Makatea lowland forest, if remnants can be found.

Samples of atoll forest, mangrove and other vegetation types.

Atoll untouched by ciguatera fish poiscning (perhaps Toau).

Sea bird and turtle treeding areas such as Pukapuka, Tekokota, Kauehi,
Apataki, Napukas, Mataiva.

References amd sources.

M. Delarce, Administrator of Tuamotu Archipelago.

D. Capitaine, Service d'Amensgement et Urbanization, Government of French
Polynegia.

"Taiaro Reserve" (privately printed brochure).

Douglas, 1969.
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KIX. MARQUESAS JISLANDS.
Government: French Polynesia (France).
Island Types: Volenric islands without reefs,
Biomes. Description. Conservation
status.
Lowland rain forest Up to 500m elevation, many introduced
species. none
Montare rcinforest 500-650m, Hibiscus sp., Cordyline
terminaiis with Gleichenia and Paspalum. none
Cloud forest Above 650m, with cndemic birds; Nuku Hiva,
Un Pou, Hivaoa, Tohauta, Fata Hiva. none
Scrub Uz Pou none
Dwarf shrub heath Smaller islands with seabirds. Eatutu reserve.
Grassland Kosuosa, Montane {Mohotmni). Montane reserve.
Rock desert Low islets, Motu Iti, Fatuuka. none
Mountain stream Presumatly gresent none
Seabird roockeries Smeller islands, Hatutu, Motuoa, Fatuuka, Hatatu reserve,
. Tlot de Sable and asicts sround Us Huka ard  Ilot de Sable
Te Pou. reserve.
Algal bed Presumahily present none
Animals in sediments Preobably precent none
Coral reetf Around Ilot de Sable Iiot de Sable
reserve.
Rocky coast Present none
Beach Present none
Offshore
crvironments vy data availlal le none

Conscurvation Iniasrcst.

Distinctive (iorz and fauna; vegetaticnu heovily damsged in places by
introduced animals.

. Rare or endemic species.

some such as Parrots,

aiready extinct;
(list in Salvat).

8% of Bird srecles endemic, sever 1
) § ~+ ~ !
swallow, and cockoo restrizted to Cloud forssts: |

Pigeon, Ducula galeata, perhars 10C remeining on Nuku Hiva,
Many endemic plantis including endemic genus Lebronnesia on Tahuata.
Marquesas Palm Pelagopdoxa hepryana, 30 individuals on % ha. of

m

Ta'ipiva'i valley, Nuku Hdiva.

Conservalicon Legislatian.

French Polynesi. ( se= Society Islands. )
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Existing reserves.

Montane (Mchotani), 1554 ha., central dry forsst, grassland tc south, north
overgrazed by feral sheep.

Ilot de Sable, seabirds and dwarf-shrubd heﬁth.
Eiaso, 5180 ha., formerly forest ?, vegetation devastated by feral sheep, -pigs.

Hatutu, 1813 ha., seabirds and dwarf-shrub heath.

Proposed reserves. ( in Salvat Report).

Motu Papa (Ua Huka) and Motu Oa (Ua Pou) for bird rookeries, with controlled -
access to other islets.

Mt. Fefani, Mt. Temetiu and Mt. O0'otu'a on Hivaoa, for montane zand cloud
forest and endemic birds.

To'ovi'i plateau (Nuku Hiva) and an adjacent valley (Hakanu, Ha'a'opu or
Hake'o'a) for montane formt and endangered pigeon Duculs galeata.

Tahuata, summit forest above Va'itahu.
Fatuhiva, forest area on summit.

Small & ha) reserve for Marquesas palm on Nuku Hiva.

Recommended reserve tvpes.

Example of lowland rainforest, and other ftercesirial biomes.
Examples of marine biomes, including rocky coast types.

References and sources.

B. Salvat, Mesures en faveur de la Protection de la Nature aux Iles Marquises.

(unpublisred report 1974).

Douglas, 1569,
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X PITCAIRN ~ GAMBIER ISLANDS — RAPA.

m
|

¢

.

Government: French Polynesie (Gembier Island nd Rapa): nited Kingdom

(Pitcairn, Oeno, Hendersen, Ducie).

Islsnd types: High volcanic, elevated reefs and atolls. Subtropical climate.

Biomes Description Conservation
atatus.
Lowlard rain forest presumabtly present none.
Montane rain forest prcbatle on Pitcairn "
Cloud forest Rapa (Tree ferns and epiphytes). "
Atol1l/beach forest Ducie, Ceno, Timoe "
Scrut presumably present "
Tree savanna probably present "
Gras land Rapa; Pitcairn "
Miscanthus reed grassland on Mangareva
Rock desert Marotiri (Bass Rocks) "
Mountain stream present Pitcairn "
Seabird rookeries Marotiri (B8z2ss Rocks): Rapa. "
Algal bed present "
Animals in sediments Present !
Coral reef absent from Rapa !
Windward atoll recf Ducie, Ceno, Timoe. "
Leeward stcll reef Ducie, Qerno, Timoce, "
Barrier roef Margareva (Gambier) "
Fringing reef Henderson !
Lagoon reef Ducie, Qeno, Timoe. "
Rocky cossé Rapa, Pitcairn. !
Beach Present !
. Open l:tgzoon Pucie, Qeno, Timoe. "
Of {shore environments Nc data available. "

Conservation Interest.

Atolls and reefs of interest becaise of extreme distance from certres of reef
distribution; high terrestrial endemism on Henderson and Rapa. Many aspects not
well studied. Introduced species and fires s problem on some islands; Gambier
Islands 98% devastated,

Rare or endemic species.

Sapdlewcod (Sartalum hendersonensis) plus ten anc1ooperms including Bidens
hendersonensis endemic on Henderson, MNany endemics on Rapa (A2% of 66 ferns
and 86 angioaperms).
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Conservation Legislation.

Prench Polynesia (see Society Islands) for Gambier Is. and Rapa; unknown
for Pitceirn.

Exigting Remerves.

None.

Proposed reserves.

Ducie atoll (proposed as island for scierce).

Henderson Is. (proposed as island for science) elevated reef and endemic
apecies.

Oeno atoll (proposed as island for scienoe).

Recommended reserve types.

Mts. Mota and Poranu and other inacce sible peaks, Rapa Island.

References and Scurces,

Douglas, 1969.

Harold St. John," Floristic needs in the Pacific basin: Polynesia"
abstract of paper presented at 13th Pacific Science Congress, 1975 .
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REGIONAL RESERVE NETWORK

In addition to the concervation requirements of each country or territory
of the region, there are certain needs enccmpassing the whole Pacific region, and
indeed the gloval acological system or brosphere.

The Pacific is largely an oceanic area, and the marine ecosystems and
organisms ag@sociated wi*h them, including =ea birds and sea turtles, are lsrgely
international. The conservation of such systems and species must therefore be
planned on a regional basis, and that is onc¢ of the purposes of this Symposium. In
particular, there needs to be a coordinated development of a regional network
of sea bird sanctuaries and of sea turtle breeding areas. Many appropriate sites
for such a network huve been identified in the geographical section of this report.
Ideally, there should be appropriate reserves in each of the biotic provinces,
with multiple reserves in areas of perticulsr population concentrations.

Further consideration should ve given to means of conserving ecosystems
occurring wholely or pertially in international weaters. This will be a particular
subject of discussion later in this meeting.

Sirce many of the areas prcposed for conservation in the Pacific Islands
are of world signifieance and their protection will ultimately be of world benefit
(often to a greater degree than to Lhe local population),it ie appropriate to
consider the establishment of an international park and reserve system in the Pacific
region. Such a system could perhaps be organzzed under the Convention on Conservation
in the South Pacific Region, and much of tne necessary tochnical and financial
support could be sought frcm the world community ( international organizations,
overseas ald agencies, and private groups). Reserves of outstanding conservation
significance could be nominated by their governments for inclusion in this system,
would be subject to certain standards of e slative protection, and would therefore
recelve management and enforcement assistance through the international reserve
system.

At the world level, UNESCO is developiag a progran of Biosphere Reserves,
areas desigraled by their governments for inclusion in a world network of base
line arecas for monitoring the state of the oviosphere. It is expected that governments
will organize appropriate research programmes in these areas. It wculd be appropriate
to discuss potential biosphere reserve zreas in the Pacific Islands during this
Symposium.

TYPES OF CONSERVATICHN AFPPROACHES

There are many ways of achieving the conservation of a particular ecosystem,
habitat or species. 1In the past, arszs of land have usually been set aside in
National Parks or reserves of various types, but this approzch is not always suiteble
in the Pacific Islands, where land ic scarce and nust often be used for mulfiple
purposes. It will therefore be useful if Sym osium participanls attempt to define
other approaches to the conservation of ecosystems more suited to Pacific cultures
and conditions. In many instinces, the -ype of reserve or conservation ccntrol
should be adapted to the type of ecosystem or habitat, and shouid allow Jor some
flexibilily. Island cconsystieme ars often dynemic, with populations invading,
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changing, or beccming extinct. It might be more useful to define the conservation of
certain forest types, for instance, in terms of the precentage of a total area to

be protected and the rate at which that protected area is allowed to shift within

the region to permit forest reestablishment in abandoned areas. The simple leaving
of small but freguent nuclei of a biome type mey permit its regeneration in a
development area and thus effectively achieve the conservation of the biome.

NATIONAL CONSERVATION PLANS

It is hoped that this Regional Ecosystems Survey will help the governments
and territorial administrations of the South Pacific area to develop their own
more detailed national conservation plans. The ecosystem lists can help in an
initial inventory of naturel areas. Conservationisz: sometimes become so concerned
with the rare and unusual that they forget the common or typical natural systems
thet are often more important for the quality of iife of the people, but both are
important in conservation planning.

Areas with the best combinations of biomes or specieg of conservation
interest can then be identified for priority conservation action along with sites
or species where uwrgent mesasures are required. Boundaries can then be defined if a
perk or reserve is necessary or management guidelines if some other approach is
envisaged. An educational programme for the local population is generally an
essential part of any conservation programme; enforcement itself may be best
carried out by local leaders who understand the need for conservation action.

This is especially :irue in the Pacific Islands, where governments cannot often
afford to staff a scattered, isolated network of parks and reserves.

The national conservation plan should become an integral part of the
development planning processa. Conservation and development should move forward
together. The plan can help to identify areas of conflicting priorities where
choices will have to be made, and can help to direct development azlong those
lines most in harmony with the environmentel resources and natural heritage of
the region. Conservation areas can then be progreszively established without
blocking the essential development of the country. The form that that development
takes will be the subject of another part of this Symposium.

The goal of conservation is the same as that of development: the highest
possible standard of well being end quality of life for the peoples of the Pacific
Islunds (and indeed of the world), within the limits defined by the resources and
natural systems of the planet.



wDS

T8
LoLsty

(£

LANDS
INIA=-
(ELAT

T

vdl o

INCES
A
TC
B
T~
e
4
T
AN
+r

4
-LINE- ‘

INE
BISMAKK
IPEL
OMOT
NE

E
N

RT-NAT

FROV
14
5%e
ALL
[«
S

AROL
ISLANDS

= 1T
cALILDI
I
F
L

CH
LO
EW
L ‘».:\‘ Y 11‘
W
NT
RF

HOWE-KERMADEC
SAMOA-WALLIS

ONGA=-NIUE
TUVALU=T K
5E

S\.) i L j‘l‘ 1'
MARTAL
MARSHA
ISLAND

B

NEW 377

EIOTIC
.
1
~

N

ISLAND TYPES
BIOMES

I

I
VIII
XIT
XIII
XIV

— = &

U1
X

'CONTINERTAL ISTANDS

VOLCANIC ISLANDS

ELEVATED REEFS

LOW ISLANDS

LOWLAND RAIN FOREST

SPC-LUCH/ 230N/ WE

Page 99.
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<

Ecodevelomient

Perhars the only surprisinc« fenture of ccolevelopnent is that its
practice 1o so reccents .lthoush the word itself was coined only four
years amo (by Fourice Strong, first Ixccutive Dircctor of UNEP, the
United Mations Enviremicnt Procraire), the idea expresscd by Mr Strong's
definiticn of ccodeveloprient wos already well cstablished: "ccologically
sounc dcveloment®,

This definition is closc to IUCN's currcent definition of conscrvations
Tthe wise use of natural rescurces". Unfertuntitely, both definitions
arc too broad to be of any but thc st gencral use, and neither frees
people frer the prison of their i1ental nodels of what develoment or
conscrvetion censists. In practice, it is difficult to dislodge the
conviction that conservation neans prescrving "™matural! environnents

as they arc, or that develomient neons becorings like countrics regarded
as alrcedy developed, such as the United States, France, isustralia or
Japan,

The persistence of these nental nodels is understondable. It is unwise
to strive for the inpossible, and whot is genorally reeerded cs possible
is restricted to thht which czists alrecady. The conservationist,
contragting the biological richmess of the pristine tropical rain forest
with the sterile nockery that too often replaces it when it is "devel-
oped", hos difficulty conceiving of ony change ns desirable, except
perhaps the installation of a fonce and a gunrd. The develomentalist,
contrasting the poverty of rurnl, technologically weak nations with the
prosperity of urben, technologically rich cnes, has difficulty conceiving
of develomient as beings anything but the process of changing fron the
forncr state to the latter,

The ehnllenge for cquservation_is, as  onc report puts it, "o discover
woys of disturbing ?&& enphasié7 the natural tropical ecosysten for

the bonefit of rnn while net jeopardizing the richest source of bio—
logiecnl information on the ecarth" (Farmworth and Golley, 1974 ).
Sinilarly, the challenge for developnent is to find ways of inproving
the conditions of tropicol pecples that do not ignore the enormous
diversity of thosc peoples and of the enviromments of which they are
part. The aing of consevrvation and develoment are, or should be,
identicals Only theiv enphases, nnd the cxpertise they require (being
vonploniondary 1iffore
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Hence the need for a new word, "ecodevelopment", and for a fuller,

nore detailed definition of it than was given when the word was coined.
Ecodevelopment means develomnent of the oikos, the house or locality,
by maliing the fullest sustainable use of tnat loecality's resources and
of the knowledge, techniques, technologics and other adaptations of the
pcople who live in that locality. This emphasis on locality - on local
people and local resources - reflects the obvious though hitherto
neglected fact that cnviromments and their inhabitants differ substan-
tially throughout the world, 2nd that these differcnces present both
problens and opportunitics requiring special responses. Stated baldly,
this notion appcars to be almost a truism. Of course, enviromments and
cultures differ. Yet, too oftcn, development projects have foundered
or provoked undesirable side—offects, because insufficient account has
been taken of such problems as a shortage of trained manpower, a complex
and fragile ecology, the majority of the population outside the market
econony, or of such opportunities as the profound knowledge many local
peoples have of local eccological conditions and of how best to profit
fron thon.

The short definition of ccodevelopment as “development of the locality
taldng the fullest custainable advantage of thot loecality's physical,
biological and cultural rcsources™ nay be expanded into a statement of
four key principles:

1. The solutions to the developuent problens of today should not becone
the developrnent problens of tomorrow. MNatural resources should be
nanaged so that present gencrations can benefit fron them without
reducing the benefits due to futurce gencrations.

2. As far as possible, thc consequences of proposed actions should be
assesscd.  luch developnent ains at the achievement of one or two
specific objectives (an inereasc in food supply, for cxample, or the
cxploitation of a mincral resourco). Bcodeveloprient requires an
exarination of all the physical, biological and cultural systens within
the locality concerned.

3+ e form and ratc of developuent should be determined by the people
nost affected by it. Iocal pcople should be involved in the formulation
of plans wnd in their implenentetion.  The implications of proposed
changes should be cexplained fully, without bios, and in terms of the
loczl value-systeri, In certoin caces, people will nced lLelp wnd train-
ing to judge those inplications, since the proposcd changes nay create
conditions of which they have no cxpericncce.

4. Develomnont should use the knowledge, techniques and technologies
of the locnl pcoples Iany local cultures enbody a rich store of
expericnce of how to live rcasonably rell under conditions other
culturcs night find difficult or unplecasant. This cxperience should

be bullt on. As a rccent UNEF docunent suzszests: "Although this does
not rcan that loecal 'traditional! technologics and organizational forms
are ncecessarily superior or that modern technologics should be rejected,
any changes which arc proposcd chould harmonize with past adaptations
to the environmont" (UNEP, 1976). There is no hard and fast rule as

to whether techniques 2nd technologies should be small-scale or large-
seizlc,  They should be appropriate to the needs and resources of the
locality.

These prineciples nay be abbreviated into the slogan "adapt, then adopt",
as opposed to "reploce and transform". By following these principles,
ccodevelopnent is likely to have a nunber of advantages over conven-
tional development: it can be more responsive to the perceived social
and ceonoric nceds of the cormnitys; it can be more scisitive to eco-
logieal variation: it enn bo more cconomic; and, by starting from a



SPC-TUCK/2RSCN/WP.2

position of consultation with the comnunity (by asking its opinions
of both problens and solutions), it can gain the cooperation of the
coununity nore casily. Thus, ecodeveloprient is as applicable to
"developed™ localities as it is to developing ones.

fcodevelopnent planning is in its infancy, but is rapidly being applied,
tested and refined. UNEF has three pilot ccodeveloprnent projects - one
in Colonbia and two in Inst Africa (UNEP, 1976). The National Centre
for Science and Technology in liexico has cstablished in ecodevelopment
centre, cngaged in rescarch -nd project planning, and the University

of Paris awarded the first doetoratc in ecodeveloprient in 1975. TParallel
to these activities IUCIT has becn engaged in the fornulation of ecolo-
gical guidclines for island developnent (licEachern and Towle, 1974) and
for the (levclovnent of thic hynid tropies, especially those areas still
wder forcst (IUCN, 1975a, 1975b; Foore, 1974, 1975, and in press).
Becruse ccodeveloment is still in embryonic form, the following notes
on the structurce of an ccodevelopuent plan should be taken not as
definitive but 2g indicative.

An ccodevelopnent plon noy be divided into six stages, with a seventh
running side-by-cidc. These stages arc: (1) inventory; (2) evaluation;
(3) rcetention; (4) nodification; (5) introduction; (6) nonitoring;

(7) consultation.

(1) Inventory. /n inventory is made of the locality's physical and
biological rosources (clirate, soils, minerals, flora, fauna, ctc.);
of thc local people's attitudes and practices — traditional, recent,
nnd contenporary — concerning those resources; of the local people's
cconomic, demographic and other cultural circunstances: of cexisting
and potentiol agunts of changes; and of the social and cconomic
rclationshins betwecen the locality and the rest of the nation, region,
or other political and ccononic groupinzgs. The inventory should be
as conplete as is consistent with the intention that developrent
cventually talke placeld

(2) Zvaluation. The rcsources, circunstances, and so on, identified
in the inventory arc cveluatced. In particular, thic local people's
attitudes and prictices, techniques cnd technologsies, concerning

locazl resources arc assesscd for their capncity to neet the comnunity's
pcrecived necds, now and in the foresccable futurc.

(3) Retention. A conscious atterpt is nade to retain those attitudes,
technidues and teehnoloyics that are found to be productive, or other-
wisc to sntisfy the roguircrients of the conmunity.

(4) Modificntion. Soric of thesc tcehniques and technologies may be
anencble to nodification, so that they can be nude more nroductive or
efficicnt witheout being destroyed or without causing disruptive side-
effects. :ltcrnatively, attitudes ond proctices that are presently
satisfactory may be forescen to be inadequite to cope with unavoidable
chengos, unlesgs those attitudes and proctices are modified. Conversely,
attitudes and practices that have lapsed night be assessed as valuable
and attenpts nxde to revive then, generally in nodified form. Care
should be taken to asscss the conscquences of such modification or
recvival, as far as is possible.

(5) Introduction. Retention and nodification of cxisting or rccently
lapsed attitudes, technicucs and technologics may be inadequate to
cope with demographic or econonic changes, or with the altered aspira-
tions of the ccnnunity. Accordingly, ncew ones will have to be intro-
duced. Care should be taken that introduced attitudes (via cducation
and puhlic awarenaess ~etivities), tochniques and tochnologies are
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appropriatc - that is, do not disrupt retained and modified cultural
resources, or indced physical and biological resources.

(6) Ilonitoring. Regular nonitoring of the effects of development (of
stages 3-5 nbove) is nccessary, in order to comparce actual results
with predicted results, and through such comparison to inprove the
develemment process.

(7) Consultation. 4t cuch stage, the people should be fully consulted,
as suggested in principles 3 and 4. The inportance of public partici-
pation is increasingly being recognized by plonners in developed coun-—
trics, who nevetheless too often regard it as an enbellishnent to the
planning process rather thon an intceoral part of it. Since the local
people are the imnediate benefieciarics (or sufferers) of its develop~
nent, they are entitled not only to cxpress their views and to lend
their expertise but also to have a deciding voice as to the nature

and tirming of 2ny develorient that rnay be vproposed.

Traditional natural resource ronagenent

Iraditional nethods of natural resource managenent arc of ten worth
rctaining or reviving, e¢ithcer in their original or in nodified forns.
For exanple, Tiecld experiients with traditional cropping systems in
various parts of the world have demonstrated thnt many of then bring
high yields, conscrve nutrients and nioisture, and suppress pests.
Intercropping of corn (pmaize) mnd rice, = conmon practice in small
upland farns in Indonesia, rcduces the incidence on corn of both

corn borer and downy nildew (IRRI, 1974); in northern MNigeris, tradi-
tional mixed ercpping systais achieve higher profits und lower risks
for the farmers than introduced rionoculturcs (Nornan, 1974): and in
tropical ierica, the incidence of Spodoptera (fall arny worm) on
corn and Diabrotics on beans is lover when corn and beans are Jrown
together ZEE is the indigcenous practice) than when they are grown
separately (CIAT, 1974). Traditional cropping systems have the addi-
tional advantage that they are often nutritionally well-balanced and
also provide thoir practitioners with the combinations of taste and
texture thoy prefer.

The evaluation stzge of an ccedevelopnent plan is likely to reveal a
nunber of ncthods of naturnl resource minagenent that should be retained
or rcvived. The roview of some cf the methods of the island peoples

of the South Pacific that follows sugzests this is so. This review
concentratus on "low" isloands (atolls 2nd raised recfs) and on sone

of the snaller "high" islands, since they present problens and oppor-—
tunitics of a sorievhat diffcereont nature fronm those of the larger
"continental® iclands.

4tolla, of which the Facific contains threc times nmore than all the
other occans put together, arce one of the nost difficult enviromments
in thce world. It is only a slizht cxaggeration to describe the atoll
as 2 descrt within o Cesert - a scrap of infertile soil marooned in a
saltuater waste. Fortunately, the interface of these two deserts, the
coral rccf ~nd associnted waters, is one of the most productive environ-
nents in the world. llevertheless, because of the problems posed by
the snnll size, poor soil, lack of streams, and in nany cases exposure
to hurricanes nnd tidal waves, the atoll adaptation may be regirded as
quite as striking a tostinony to nan's tenaecity and ingenuity as the
Arctic adaptation. The traditional food-producing methods of atoll
dwellers require slight rmanipulation of this environment. Indeed, the
inhabitants of atolls live alnost as bunter—gatherers — hunting and
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sathering the produce of lagoon, recef and open sea, cotching birds

and collecting their e gs, and gitlering the fruit of coconuts and
mndanus. Although coconuts and pandanus are planted, that is virtually
all the tending they rcceive, cxcept at harvest. The principal, and
nost widespread, horticultural practice is the swanp (natural or arti-
fioial) cultivation of the aroid Cyrtosperna chamissonis supplemented

to & gcreater or lesser cxtent by the cultivation of taro, arrowroot,
breadfruit and banana. Cyrtosperma cultivation is claborate and
laborious: pits arc dug at the centre of the island until the freshwater
lens is reached; bottomless baskets arc placed in these pits and filled
with fallen leaves and vegetable waste; Cyrtosperna clones are then
planted in the baskets of raw compost. These pits of wet organic
natter strikingly rcproduce the tropical swanp forest habitat of the
wild rclatives of Cyrtosperna (Barrau, 1965; Catala, 1957 ).

The atell cnvironment is so niarginal to horticulture, and intensive
cultivation so foreign to atoll dwellers, that substantial increases
in yicld and variety of crops grown scen unlikely. A more realistic
requirencnt at present is to rctain or revive traditional interest in
such cultivation as is, or was, practised, but which has declined with
the spread of the cash cconony. Apart from copra (the price of which
fluctuates sharply), handicrafts, nmother—-of-pearl and postage stanps,
atoll pcoples have only their l-obour to cxport — a practice which will
continuc to be necessary for scme tine but which can be socially
disruptive. Atoll cconcrniics which do not renain prinarily (although
not exclusively) subsistence are lilely to be cxtrencly vulnerable,
the more so the ricre renote they nre fron their narkets.

Scize of the effcets of a changeover to the cash cconony can be observed
in the Tuanotus =2nd the Gilberts. Onc of the nost significant is a
narked deccline in nutritionnl stoendards.  In Raroia (Tuamotus), canned
beef, flour, ricc nnd biscuits have replaced the traditional diet
(oxcept for fish, although cven fishing hos declined ) (banielsson,
1954). In the Gilberts (and particularly Tarawa), rice, flour and
sysnr consunption have increased, nd riscs in riboflavin deficiency
ant vitamin 4 deficicney in pre-school children have been observed,
cspecially in the scrni-urban area of Betio (Willmott, 1970). Consunp-
tion of toddy - the diluted sop of the coconut flower spathe, and the

I

nmain source cf vitanin C - has dropped.

Catala (1957), ldller (1953) ~nd others have testificd to the adequacy
of the traditionnl dict of atoll dwellers. There arc no nutritional
grounds for dispensing with this dict. Furthernore, the purchasing
power of atoll dwellers is so snall, and is ncot likely to increasc
significantly, thot onc questions the wisdon of spending available
noncy on satisfying needs thet could be met with the non-cash resources
of thc islends (plant foods, fish, shellfish, turtles, birds and their
crgs, and so on). The growth of scni-urban areas on atolls is unwise
not only becausce it tends to generate standard low-income food=
consuniption patterns, but also because higher population densities
crcate conditions that irake traditional housing materials less appro-
priate than they arc in villnges. It is, of course, possible to build
houscs in non-indigenous naterials, such as concrcte, but along tradi-
tional lines, thercby rctoining many of the confortable features (such
as good ventilation) of traditionnal housing. However, the inport of
naterials is & drain on woncy which could otherwise be spent on
inproving subsistence, sanitation, water—-supply and the rccycling of
nutricnts. The inte rated snnitation systen described by Chan (1970)
and Ono-Fadala (this nyu]wsiuﬂ) could do nuch to solve sone of the
problomns faecing atoll dwellers teday, but of course rcquires noney
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to make and nweintaine Cush is also needed to see atoll populntions
through the not unusual encrgencics caused by hurricanes and tidal
WOVES.

although the environnents of high islonds cause fewer problems than
the atol environment, all islond ccononies arc lilwely to have a
considercble subsistence commonent. The transition from an entirely
subsistence economy to an entirely cnsh ecconony haos nroven nore
lengthy ~nd arduous for nost trorical countries than scens to have
been anticipoted by the developrient experts who ndvised then, Sone
of the reasons for this arc thot nuch of the impetus for change has
core fron the outside, nony of the cdevcloment scheries have assuned
cnvironnental and social conditions sirmilnr to those of the tenperate,
developed northern henispherc, and often ccononic tronsformation has
denanded ~ social transforraticn that nany of the participants have
judged - at leagt instinctively - undesirable. Developed econonies
of fer nuny oods of srent aprenl to virtually all neoples. However,
representatives of developed cecnornies rarely if ever go out of their
way to inforn the peorle vhose lands and labour they wish to use that
these ~oods bring with then certain desadvantages. Indeed, these
representatives are gencerally concerned only with extracting row
materinls 2t the lowest ~ossible cost and with sellins monufactured
coods for the hishest nossible return.  Such o practice simply
reflects the vnlue systens of western niorket ccononies, and although
it often provokes the condermation of liberal comnentaetors, it is
perhips best accepted as 1 fact of life. Such acceptonce should
bring vith it on the »nrt of the peoples of develoning countrics a
certrin coution over complete involvercent with the cash econonmy.

The <in of zovernnents is, gencrally spealiing, to sce thrt the basic
necés (food, clothing, shelter) of their peoples cro satisfied, and
hen that othcer socinl nd psychologiecal requircnents, often unique
to individu.l culturcs, are nict. This docs not necessarily demand
1005 conversion to the cash cconomy. Instead it is pocsible, and
probably desirable, to adin for a nixed subsistence—ecash cceonony, in
which traditional subgistence proctices arc encourcied to continuc,
though nerhaps with grecter cofficiency in order to provide farners
and fishers with a signifieantly, if modestly, greater return on
their labour. The resulting surplus can then be sold to other nembers
of the corrunity vhosc work rcquires ther to buy rather than grow
heir food. As nuch as possible of the cconory's growth should be
generated fron within, since in this way it is casier to direct that
growth nnd control ite ccnsequences than vhen thie econony is dependent
on the forces of the nonolithic ond fluetuating cxport narket. Mot
even sophisticated devcloped cconcmies have succeeded in overcoming
the nroblen of adjusting the darinds of agriculture to those of the
rest of the econony uhen agriculture is regarded simply 2s a sector
of the cconony nsg o whole. Terhaps developing ccononies with a
doninant foos production sccter will be able to avoid this problern,
but this is licly only if they avoid the nistalzes perpetrated by
industrial countries., In any case, it is worth bearing in nind that
history rarely reperts itsclf except in the nost general way. Given
that the historieal circurstances of contemporary tropical countries
are vastly different from thosc of 19th century Lurope, it is inprob—
able thot they will develop alon:, the sane lines. It is all the nore
unlilrely siven the no Tens gubsatantinl geographical differences.
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The majority of farmers in the South Pacific have small farms of only
a few hectares. Soils vary considerably, being extremely poor on
atolls and sone raised reefs, such as Niue, and are fertile on
volcanic high islands and on raised reefs with volcanic soils such as
Tongatapu. Rainfall is variable, with some islands being extrenely
wet and others extremely dry, but on the whole it is seasonally
abundant, and nmany islands receive either too nuch or too little.
Power is linited but labour is readily available. The farmer needs
an assured source of staple food, a2 regular supply of fresh meat or
fish, vegatables and fruits, fuel for cooking, fibre for building
naterials and other uses, and a stendy cash income to buy goods and
services not available from his famm.

Tests of the different farming systems practised on South Pacific
islends would no doubt reveal that they are extremely efficient.
Nevertheless an incrcase in their efficiency, in order to satisfy

the demands of growins populations as well as to fuel economic
development, is mrobably feasible., For exanple, analogous tests in
South st Asia and in Uest Africa have denonstrated that efficiencies
can be increased not by introducing completely different cropping
systems but by identifying those elenents of the systens which could
be improved and applying the appropriate improvement. Thus, Indonesian
combinations of corn and rice have shown themselves not merely to

have the pest-resistance advantages nentioned earlier in this paper
but also to be riore responsive to applications of nitrogen fertilizer.
In this context, the recycling of nutrients recomrended by Omo-Fadaka
could possibly have a greater rcturn than is suspected.

There are so many different systens of cultivation practised in the
Pacific islands that there is no shortage of models for intensifica=
tion of food nroduction. Cultivation ranges fron the semi-gathering
of 2toll culturcs throuch extensive systens of slash-and-burn or
shifting agriculture to intcensive systems, often using irrigation,
such as the lincar contour, irrisable terraces of New Caledonia and
the wet field terracces of Futuna (Spencer and Inle, 1971). Popula-
tion increase will necessitate chanses in agriculture, and probably
the most practical strategy would be to intensify cultivation by
adopting & variant of one of the more intensive techniques practised
clsewhere in the resgion. Indecd, it is possible that such techniques
have already been vractised. For cxample, in the New Hebrides,
archacological research has identificd terracing systens in arcas
where shifting agricul ture now predominates. Archaeologists concluded
that populations were once much greater than they are today, and that
despite comsiderable increnses in numbers in recent decades, they are
still significantly lower than they were before being decimated by
contact with Zurcpoanss. There are nuierous signs of pressure on
natural rcsources throushout the Pacific, This pressure ultinately
will only be relicved by stabilizing populations. However, there 1s
roon for relicving this pressurc by rctaining or reviving traditional
practices,

This is truc not only for famiing but also for the managenent of other
natural rcsources, such as recfs, other fishing areas, and bird nesting
and resting arcas.  Particularly on the smaller islonds, birds and
their eggs were a welcone change from the regular diet of fish and
coconuts. Avian resources continue to be important, but with the
erosion of traditional constraints on their usc, the numbers of

various bird specics h.ve declined, On Raroia, in the Tuamotu archi-
pelago, the Polynesian sandpiper, little rail and fruit deve have been
oxterminated, and porulations of booby And sooty tern are very low



SPO-IUCH/2RSCN/WTP.2

(Danielsson, 1956). On the Tokelau Islands, traditional prohibitions
have lapsed and any number of birds or cgss may be taken by any inhab-
itont on his own fanily holding. Toliclaaans told Wodzicki and Laird
that "llost of the birds, particularly sought for food, such as noddies,
terns and pigeons, are stcadily though not drastically declining”
(Uodzicki and laird, 1970). On Miue, Wodzicki has reported that
populations of the Pacific pigeon and the purple-capped fruit dove

are under severc pressure frow hunting.

Clecrly, it is desirable that while birds continue to be taken for
food, a degrce of control over consunption be execrcised. The most
appropriate forn of control scens to be a version of that which was
priactised traditionally. On Raroia, the chiefs and priests were able
to enforce restrictions and deceide when bird eatching might take place.
The ncw cleeted chicfs nd councillors do not have the same authority,
apparcntly bcecause, unlilc leaders formerly, they are not religiously
sanctioned. Similarly, in the Tokelau Islands, the council and the
high pricst placed a general tapu on visiting nesting and resting areas,
and the tapu was raised periodically for a few days only. ‘Jodzicki and
Laird have recomicnded that "is in olden times, the control of the bird
life — and also of some other natural rcsources — in the three islands
ng Tokelay/should be cntrusted to the Council of Llders (Fono Toeaina)
of each atoll, who should decide the numbers of birds to be taken, and
the time when it is permissible to hunt them". The fact that modern
lcaders or councils laclt the sanction of religion is unlikely to be a
problen, The principal constraints on their effectivencss on Raroia,
Tokelau and other islonds wheore controls have broken down, appear to be
(a) the general collapsc of traditional attitudcs to resources; (b)

the absence of any specific allocation of responsibility for controls
over natural resource concunntion to the lcader or council; and (c)

the fact thet ovncrshin of ncsting and restins arcas is not spceifi-
cally vested in the whole community. This is bornme out by two cxamples
of the succeseful rotention of traditional controls, cven under modern
conditions. In tho case of Tokclau, bird collection from comnunal
property, such s of frisrtes from Fales islet on Ilmmofo atoll, is
still regulated by the Council of Elders. Hovever, the most impressive
example cores from Pulapuka in the northern Cools, where traditional
controls in only slightly modified form have continued to be effective
cven when applied to a cash crop cuch oo copra.

The Pukapulans rocgord bird nesting and resting areas, the barrier reef
and 211 fishing ~wunds on the recf, contiguous areas of sea, the lagoon,
coconut groves, mnd taro and Cyrtosperma beds as reserve lands. Rescrve
lrnds arc controlled by three "eonpanics”, which in effcet are Pukapuka's
three villages. ‘the ariki (village leaders) are the cxecutives of the
conpanics, and they dcerce when reserves shall be opencd and how much

of the rescrves' rcesources — coconuts, taro, crabs, sca birds or fish -
shall be taken. 411 adults rcceive equal shares (and children equal
part—sharos), cxcent for the arilki who arc given an extra supply of
coconuts in rccognition of their position. To ensure that the constraints
inposed by the arili are not abused, the conpanies operate & system of
guards, in wvhich adult members of cach village toke turns at guard duty.
The guards patrol the reserves throushout the day to keep away thicves,
to »roteect the nuts, pandanus trces and other reserve flora, and to keep
wandering pigs ond chiclkens from danaging the taro and Cyrtosperma beds,
This control systen has proved capable of cxpansion as in the case of

tie islind of Nassau, purchases by the Pulzapukans to incrcase their
resources, and now treated os a reecerve. More significantly, perhaps,
the systen has proved adaptable to the exploitation of rcsources sold
for ensh, in partienlar copra. Whon a boat is expected, the ariki open
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the reserves for hervest, having insnccted them to determine how nmuch
the harvest should be. 4n equal number of nuts is assigned to cach
villager for rreparation, who roceives an equal share of the profits.
As Becliett (1964) observes, this cornmunal control of natural resources
has encbled Pukapuken land tenurc to cscape "the strains to which that
of the southern Cook Islands has been subjected". If the systen has
changed since Beckett described it, then it is hard to imagine that it
has changed for the better.

Where land, lagoon, rcef and ccean are held in comrnunal ownership, and
where institutions cxist that cnsure resource cxploitation is controlled,
and where such institutions are guided by traditional concepts of
restraint on consumption or by thc ccological understanding of each
resource's capacity for ezploitntion, there the local comnunity has a
good prospcct of enjoying its resources as fully as is consistent with
the need to sustain then. Undoubtedly, a priority for island comnuni-
tics is to retain such conditions if they still exist, and if they do
not to introduce then. A sinilar statencnt may be made on patterns of
consunption. If fishing hos decclined and has been replaced by the
purchase of canncd fish, it is possible to predict two dangers. The
first is that scarcec rcsources of noncy are being s pent on itcms that
are rcadily obtoinable ot no cost save that of tine. The sccond is
that fishins technigques thet are reloatively well adapted to the ecology
of the rcef zone will declince and be replaced by techniques that are
not so well »dupted. Techniques of angling, netting and spearing and
so on that de not depirt sigmificantly fron traditional ncthods have
rroved themsclves to be conservative to the reef ccosystem and all the
fish thet depend on it. By contrast, therc is 2 scrious danger that
nass exploitetion tcchnigues will c¢ither damage rceefs or overfish
stocks or both, ond consequently oblice comrunitices eventually to
impose rueh rore scvere constraints con fishing and reef use than ever
have been inmposced in the past.

Zxarination of traditicnal systers of resource nanagement in the South
Pacific indicates thot nmest of the reglon's ncoples were effective
conscrvittionistse Indeced, in sone cascs, they cven had officers who
acted as ceological “ecision-maliers. In the lauw Islonds of Fiji, the
valia vanua was custodian of forest produce and of crops. His duties
werc to .atch his island's food supnrly, and as cach major food crop
(whether wild or cultivated) moturcd, to place o tapu on it. 'hen the
crop custodian judged the crop to be ready for harvest, he lifted the
tapu. He saw that the initisl harvest was distributed correctly, with
portions going to the chief and, in cqual shares, to cach of the clans,
If the harvest was a food onc, scne of this initial teake was set aside
to be fermented and stored neaminst time of searcity. Once the initial
d¢istributien had been nade, the people harvested the rest of the crop,
a8 they required it, fronm their own lands (Thompson, 1949)-

The valzn vanua ensurcd that his island's food resources werc used to
the fullest, preventing peoplc from succunbing to the temptation of
harvestin: crops before they were reondy, and thercfore ralidng sure

tht thoy rceceived the rnxinmun nutritional benefit aveilable from those
crons. By clso ensuring 2n cgnitable distribution of the harvest, and
storage of resorves in eise of famine, he acted to optinize the use of
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his island's lond resources. Unfortunately, the British did not under-—
stand this rcoarkable institution, and so did not incorporate it into
the new adninistrative structurc they created when they cstablished
indircet rulec. 4s a rcesult, the office of vaka vonus lost nost of its
cuthority and prestige, the numbers of forest and garden crops placed
under tapu declinced, marts of the crops were enten before they were
roady for harvest, ond thus their nutritional contribution was recduced.

Iach of the Iau Islands nlso enjoyed the scrvices of a ndau ni nggoli,
a naster fisherman ond authority on the island's fish lore and fishing
techniques. The master fishernon's job was to act as a fisheries!
ccologist, studying the habits of all the edible narine species, the
state of the fishing grounds, the incidence of toxic plants that nmight
render fish poisonous, »nd all other mitters affecting fisheries.

Vo 1l rgc, orgenized fishing parties were formed without his permission,
and he led 2ll communal turtle hunts. The master fisherman thus
proteceted the island's narine resources from over-exploitation, and,
by taliing adventoge of his Imowledce of the optimum conditions for
fishing, ensurcd an optinun take.

Lodn, unfortunately, thic British did not understond this institution,
and the ndau ni ngmoli hes lost status.  HNevertheless, Thompson (1949)
reported 27 yeors ago thit despite the obscnce of administration
baeking, the office of naster fisherman hod persisted, though with
reduced influence. s o result of this rcduced influence, Thompson's
informnnts clain, fishing crounds hnd been disturbed, fewer organized
fishing partics were formed, and kills were snaller than before. It
would be intcrcsting to lmow what the situation is today.

This synposium ic thereforce faced with the curicus paradox of receiving
ecological advice from individuals ond institutions, most of which,
being furopcan or Iorth .meriean, belong to the pcoples who were
instruiental in persundinge or obliging the peonles of the South Facifie

to abanden offices nnc custors thot werce inpececably ccologicall

2onic conclusions nd surscstions

It weuld be nice to wretend thet it is only now that international
scicnee has asscmbled the ececologienl dota nccessary to prove that

South Pacific peorles have, or had, the hosic institutions nccessary
for thom to nolr the best usce of their natural resources. But, in fact,
this was pointed out very clearly by Laura Thonpson in her study of the
Lau islanders. Indeed, she went further and distinctly stated the
ccodevelomiont conecept that is only now beconing politically acceptable,
It is werth quotiny her in full: "The signifieant problen of comnunity
welfare crierces as a natter of using and adaptin~ local beliefs, atti-
tudes, hobits and institutiens, supplerented where necessary by appro-~
rrinte new ones, to the cnd that hunan groups, through natural eco-
cultural processcs, nay foster the development of a balanced, healthy
total comvwnity - plants and nninaels, as well as human groups'.

It has tolzen nore than a quarter-century, curing which many valuable
institutions and custons have continued to decl ine, for development
sgencics (nnd, let it be ~dmitted, conscrvotion agencies as well) to
berin to recosnize the importance of Thompson's statcment. The challenge
foeing the peoples of the South Pacific, and the developnent and
conscrvation agencics assisting then, is to re-cvaluate their tradi-
tional ~nd contemporary institutions .wmd philosophics from a position

of confidcnece and pride. Clearly there are situations which are
naprecndonted and for which eustom and tradition can provide no
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solution. Possibly the western world's inventory of techniques and
technologles can provide apvroprizte solutions in those cases,

However, care should be taken lest the incorporation of such technigues
and technologies disrupt further or destroy altogether those traditional
ones which are more suitable for thc special cultural requirements and
ecological conditions of the South Pacific,

One of the most valuzble steps that can be taken immediately is e

public awareness canmpalgn in each island to reinforce pride in tradi-
tional lifestyles, os well 2s to 2dd the ecological and other scientific
reasons for supporting traditional prectices that until the inmpact of
Burope and North fnerican had no need of objective validation.

It can be seen that a virtue of ecodevelorrnent planning is that it
obliges the planner to reconsider what was hitherto ignore and to
restore what was hitherto dismissed, If this symposium can translate
the extremely gencral precepts of this mper into a set of proposals
for action, then the prospects of the peoples of the South Pacific
naling fullest sustainable use of their natural resources are good.
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SUMMARY

The coming of independence to new nations means besides self-government
and management of their resources, responsibility for the total welfare
of the population. Then options are available, what is the wisest way

to development 2

The problem confronting many of the South Pacific Island Countries is
poverty. This poverty is characterized by unemployment, underemploy-

ment , illiteracy, malnutrition, disease, and bad housing.

How is this problem to be solved ? The urban way or the rural way to
development ? The imitation of the patterns of development of the
industrialized countries or the adoption of development patterns

suited to indigenous traditional cultures and ecological conditions ?

The lessons of the First United Nations Development Decade (1961-1970)
have shown quite clearly that given the pressure of time(constantly

aggravated by the increase in population) the urban way to development
is incapable of handling problems as complex and deep rooted as those

faced by many of the countries.

What 1s required is not the urban way to development; that is from
top to bottom (at macro-economic level) but the rural way to develop-
ment; from bottom up (at micro—economic legel) which takes into
acaebunt traditional, cultural, social and ecological aspects of the

environments of the different countries. In cther words, ecodevelopment.

4033 e e Qe Sl s
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A FRAMEWORK FOR LCODEVELORMENT IN SOUTH raCIFIC ISL.ND COUNTRIES

Jimoh Omo-Fadaka

5 rynnersmead, Herne Hill,
London SE24 9LU, England

1o ECODEVELOPMENT - W HAT IT IS

Ecodevelopment ecan be described as development which takes cognizance
of the ecological, environmental, economic, social and cultural real-
ities of a country. It takes & holistic view of nature and development,
and not a fragmented view. In sssence, the basic intention is to ensure

that:

(a) Socianlly, economically, environmentally and ecologically

sound development for all the people takes place;

(b) The benefits from development recach the people as a whole.
Foedgvelopment is an entirely lifferent type from the conventional
urban pattern of development, but could draw on the experiencc of other
countries while modifying these models in the light of the specific
social and ecologicnl conditions of a country. This is effect means
that a country necds to develop on its own, to invest its traditional
concepts with new meanings and not slavishly accept the standards of

industrialized countriese.

To achieve this type of development, cmphasis should be ploced on devel-
oping an economic system; appropricste technology; patterns of trade and
political institutions which are best suited to a country's indigenous

cultural and environmental requirements.

THE TECHNIQULS OF ECODEVELOFMLNT

The following framework of action at grassroot level aimed specifically
ot the improvement of the people themselves could be usefuls s nineteen—

fold approach is suggestede

(a) Small-scnle o riculture
(b) Self-help villages
(o) Small-scnle rural and cottage industries

(a) Self-help technology

(€) Liucation for self-relinnce
(£) Low—cost melicine (health and medical care)
(2) Nutrition

(n) Security
(i) Low-cost housing

(3) Commerce
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Low=cost transport an?l communication

iolitics

Village development associations or corporations
eater manngement

Land management

"iastes" recycling

Forest Management

Fisheries

rreservation of willlife
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(a) Small-3cale dericulture - Lanl Reform

about 87-90 per cent of the population of the South Facifiec Island
Countries live in rural areas, in villages. In order to increase
agricultural proluctivity to meet the needs of an expanding population,
a complete restructuring of the rural societies through land reform is
essential. Land reform coulld toke several forms depending on the
conditions in the Cifferent countries.

In mony of the countries the family is an econ mic as well as a social
unit. From the point of view of productivity, what any land reform
should aim to achieve is to give each family a piece of land so that
they can invest whatever funds they have for raising yields and
improving their land, and to invest their labour for these purposese.

If men and women are to remain hay}ily on the land, they must have
farms of their own. Given jopulation pressures, these are bound to
bc small, perhaps not more than an acre or twoe.

Intensification of the roluction of oxisting local orops should be
undertaken to meet local needs. Emphasis should be on the growing of
cereals, vegetables, legumes, tubers, to replace food imports such as
rice, flour, suzar ond condiments, potatoes, tomatoes, cebbages, carrots,
cucumbers, jeas — many >f which can also be processed loecally to produce
a whole range of consumer soods not only f£or local consumption but for
export as well.

also emphasis should be on growing animal feedstuff such as corn,
sorghum, soyabean anl other legumes which are now being imported.

(b) Self-help villages

Many of the South iacific Islan? Countries are multi-ethnic societies,
with jeoples of different cultures, languages, traditions, customs and
religious beliefs in each of the countries. Ethuie loyalty is very strong
end in order to avoid civil strife an! inter—ethnic quarrels and fights,
the different ethnic or national groups within each country should be
allowed to develop separately so as to avoid fear f domination of one
group by the other. Once this fear is removed the various ethnic or
national gr wups could collaborate in matters of common interest - economic,
social, cultural, jpolitiecal - which would lead to unity based on consent
rather than force or coercione
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New forms of farming organizations which would overcome the power-
lessness of the individual farmer and his family need to be created.
The basic forms of organization through which the rural transformation
should take place are individual villages or combination of villages.

The villages should be run on communal lines and all work in them done
communally, Communalism is the basis of the traditions of the South
Pacific Island Countries. This communal orgonization is not a matter
of individuals desperately clinging together to eke out an existence.
It is a social organization which has developed its own philcsophical
systen of organization, and which does not relate its evolution to an
urban centre., This communal structure affirms its particularity
through forus of thought and religion arising directly from its own
funetioning.

This conmunal gystem is that of small-scale communities whose economic
arrangenents express a community ethos of democratic socialism. The
people were bound together not only economically and politically, but
religiously and socially by a system of collective activity and mutual
help which extended from the family to the ethnic group as a whole.

It was a give and tke policy, with a sense of belonging and brother-—
hood serving as a cornerstonc of their traditional "extended family"
systeme

In crisis or hardship, the individual could depend on the family or
clan or community for help. The cxtended family system constituted
social security which followed the natural pattern of personal rela-
tionships. In a broad sense, then, society looked after a man or his
widow and orphans. Both "rich" and "poor" individuals were completely
secure, Because he or she might lack wealth, a man or woman did not
starve from want of food or lack of dignity; he or she could depend
upon the couiunal wealth,

Social oblisations were tauglit. The purpose of education was to prepare
a child for participation in the lifc of the community, the ideal of
which was corrcect rclations with, and behaviour towards others. The
communal organization and educational system reinforced the lesson that
onc's comportment towards others was what mattered nost. The strength
and number of social tics between menmbers of the same family, clan or
age group and between different families and clans meant that the
community could be very easily mobilized for cooperative activity.

The building of houses, fences, bridges, agriculture (cultivation,
gowing and harvesting) and industry were usually group or communal
activitics., ©Pcople lmew that if a job had to be donc, they must do

it togcther, Familics and family groups pulled together to provide
what they neededs and what they nceded, they created together.

Though this communal system has been affected by foreign domination
in the post, its foundations arc still intact. This communal way ¢f
life, which is a positive and beneficial aspeect of the culture of the
pcople of the South Pacific Island Countries, should be rcactivated
where it has been adversely affected, and naintained and strengthened
where it still exists.
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The co-operntive or self-help villages shoull be based, as far as
possible and practicable, on the lifferent ethnic or national groups.
The villages should have as an overall aim the building of completely
self-relinnt, self-sufficient, self-regulating and self-financing,
humen-scale communitiese.

Communalisation of fuod production (lani clearing, sowing, harvesting
and threshing) should become the subsistence farmers' major activitye

The economic activitics in the villages or set of villages should be
highly diversified. 4part from subsistence farming, agricultural
activities should be widened to include poultry, fishing, and the
keepin: of livestocke.

«hot agricultural development through farming co-operatives oand self-
help villages should eim to achieve is the mobilization of the enormous
latent potential of the rural population. In this way the hugh rural
populati-n coulld becomu an enormous source of capital accumulation
instead of becoming an economic burden.

when not working on the land (for instance during the period between
planting and harvesting) farmers could be engaged in rural public work
projects, such as building roals or their own dams for irrigation
system, with the help of agricultural instructors, agronomists, etc.,.
This is the policy of "turning labour into capital" by seasonal
"investment" in public works.

The villages could also build their own workshops and co-operative
shoy 5, grain mills, timber mills, etce,e

agricultural practice should be basel on labour—-intensive farming
methodse Overall use of chemical fertilizers and spraying with all-
purpose inseeticides should be avoided as far as possibles

Planting ant harvesting could be timed to avoid the times of insect
infections an. less chemicals used to kill insects which threnten cropse

Cash crops could also ®e grown communally. Crelit anl marketing lend
themselves rendily to the c.-operative ajproach anl members can learn
the value of co-operative activity. .ind more particularly the ability
to improve quality of production will become better understood.

411 income from sale of cash crops earnel by the villages should not
be automatically distributed to members. Some SFf the surplus could
be reinvested in development projects such as the building of grain
stores, or acquiring new nerls of cattle or building poultry housese.

411 developments in the villages should as far as possible, be
internally financed.
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(¢) Small -Scale Rural and Cottage Industries

This should be represented by agriculture and by widely-diffused
small-gcale industries which are more or less traditional and labour-
intensive. Economic activities should be decentralized and statistical
and planning machinery placed under local control. In this way rural
labour could be mobilized for economic development. This economic
decentralization should be aimed at stimulating development from below
which would make possible the release of a spontaneous initiative of
the people.

The main branches of industry in the villages should be those closely
dependent on agriculture, such as thc preparation of animal feedstuff's,
the manufacture and repair of agricultural implements, brick making, etc.

Small and codtage industries for the prescrvation and processing of
meat, fish, poultry and agricultural products and residues such as fats,
carbohydrates, proteins, cellulose, pulp and leaf to replace many
imported foods and goods should be set up.

Pigs, chickens, goats, cattle produce, meat, eggs, milk, could also
produce materials for small industries.

1s Small-Scale industry #for fuod processing such as the undermentioned
could be undertaken:

- drying and salting
- smoking and pickling
- canning and freezing
- milling and bsakery
-  brewery and dairy
-~ wet and dry rending
for fruits, flour, brcad, biscuits and candy, seuce, wine or vinegar,

0il, butter, cheesc; and animal feed and fertilizer from residues (bone,
fat, glands, shells, vegectublefand fruit peelings) e

2 Cottage industries based on

- coconut
- textiles

- tanning

for sugar, syrup, alcohol, oil, soap, grease, candle and glue, brush,
twine, rope and mat, jute, cotton, silk, leather.

The advantages that could be derived from establishing such industries
rear the farms are:

1« Decentralization of economic activities and reduction in
overhead costse

2+ Less sophisticated buildings built with local materials.
3¢ Availability of land and labour on the spote

Lo Availability of raw materials and fuel on the spot with
subsequent reduction in transport costss

5 No housing, cvererowding or sanitary problemse

6e No digplocement of workers or disruption or family life.
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() Self-help Technology

The villagers will neel technology to achicve their development goalss
The aim should be to design and build simple and appropriate tech-
nologics and implements for use at village or community level. Such
a technology should:

Te Be o type consistent with the maintenance of healthy self-
reliant, self-su,porting, self-regulating and self-financing
human-scale society at village or community levele

2. Have the lowest impact on ecosystems anil should enhance
rother than disrupt the 1life of rural communities. It
should be designed for a relatively "elosed" economic
community at villaze level.

3 Be cheap and available to everyone in the village rather
than a privileged fewe

Lo Be suitable f or application on a small scalee It should
be designed in such a way as to provile villagers with
the menns of doing profitable and intrinsically significant
work; of helping then to achieve independence from bosses
s0 that they become their own employers or members of self-
governing co-copcr:tive groups working for subsistence and
locsl markets.

Se Be labour-intcnsive, to reverse the trend towards increasing
unemployment.
6o B¢ capable of being reproducei locally, thereby encouraging

indigenous industries; that is, it shoull be such that can
be operated, reproduced and maintained by the people them—
selvese

There shoull be a new type of literature for the rural population -
literature on ecologically—bases low-impact technoloyy for support of
small-scale village communitics. Such literature should contain infor—
mation on low-cost builling materianls; low—cost dams; 1ow-cost energy,
€ege wind, water, solar and other rencwable enecrgy uses; low—cost
medicine; low-cost transjort; labour-intensive methods; workshop
technology and all those thincs which the village needs to be self-
sufficient, self-reliant and largely self—governing.

Small operators, however numerous, are less likely to be harmful to

the enviromment thon large-scale ones. although es a result of
ignorance, small communitics can sometimes be guilty of causing serious
erosion, this is trifling compare’l with the devastation caused by large
orgonigzetions that are sometimes motivated by greed, envy and lust for
power. Moreover, it is obvious that people who are organized in small
communities and units are more likely to take better care of their bit
of land or other natural resources than large anonymous companies.
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(e) Education for self-reliance

The new self-help technology at village or community level will require
literate farmers. Villagers should run their own adult education
classes during the evenings after the day's werk. The purpose of this
mass literacy c.mpaign is te enable villagers to employ what they have
learnt in improving their economic, snecial and personal relations as
citize &e

The villagers should alse run their own primary, secondary and training
schenls and research stations, with government assistance if necessary.

This education for self-reliance is the very basis ~f whatever action-
oriented programme will be carried out. The education given at village
schools should be designed to enable pupils to continue to work in the
rural arecas, instead of drifting to the towns.

There should be “york and study" programnes ef education which include
both clussroom and production activities, both complementing each

othere The aim should be to cowbine education and production as mutually
reinflorcing aspects of the same processe

The schools should have their own farms where pupils can learn about
water storage, agricultural techniques, prescrvation of food and grain,
and the traditional crafts of villagcrs. The aim should e to introduce
practical technologies in school curricula which scheolchildren can
apply thumselvese.

(f)  Low-Cost Medicine (Health and Medical Care)

To eradicate discase and improve public :health, the villagers should
build their own nurserics dispensaries and health centres, staffed
with physicians, and by nurses trained in midwifery.

Villagers need to be trained in basic social and preventive mediocine
relevant to the conditions and diseases in their arcas; and als»?
trained in First .4id so that they can take curc of their family health
problems. Small clinics f'or services such as maternal and child health,
family planning and health education, should be se¢t up.

rriority should bc¢ given to the training of medical auXiliaries or
"barcfoot doctors®. They should be traincd to treat simple ailments
and discases and be cfficient in First sid treatments.

(g) Dlutrition

411 the requirements of o balanced diet (protein, fats, carbohydrates,
minerals and vitamins) could be obtained from a combination of vege-
tables in their natural or sun—-dried stote, properly cooked so as not
to destroy the natursal flavour and nutritional valuee In some cases,
such as bonn sprout, they are all prescnt in a single vegetablce
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matine veget bles with the minimum amount of meat, poultry or fish as

o miin dish is healthy and cun do away with serious problems of obesity
and heart trouble in & situation where pcuple eat too much meat and
carhohydratess It also is a menns for conservation of energy resources.

Fresh fruits eaten raw and vegetables properly cooked but with some
meat, poultry or fish added, together with the right amount of cereal
or tuber and plenty of wholesome woatoer and natural fruit juice is a
healthy and balanced diete. Home ceonomics should be taught, with
cmphasis on cuoking tasty and attractive wmeals from the variety of
cervals, legumes, tubers and vegetables in the countries.

Food shoyld be preserved less with chemiecals and more with sun, salt,
spices, 0il, and naturally fermented sources, and smoke from wood for
drying; or smiking in order to provent wastage or reduce the huge
quontity of imported chemically processed £oods that are not only
expensive, but of Joubtful nutriti-nal value.

The cvastal waters, rivers, lokes, valleys and forests of the South
Pacific Island Countries, if mannged properly, could provide the
people with o renewable source of protcin food.

(h)  Security

The villages should also become the basic welfare groups organizing
relief measurcs in times of calamity. Families in necd, because of
illness or outher reasons beyond their control, should have recourse
to the welfare fund of the "team" to which they belonge

(1) Low-Cost Housing

Villagers should be encouraged to build new low-cost houscs suited to the
cultural environments of their villages, utilizing locally available

rcs urces with the help of innovetive architcet—enginecers. .here
possible and practicable, h.uses should be built communally. By this
mcans they cannot be sold when individuals leave the villages.

In the day-to-day life of its members, co-operative or self-help
villages could integrote the totality of the elements which mke up

the 1if'e >f the v illagers: food, clothing, housing, education, medicine
and sceurity.

(3)  Commerce

1e The emphnsis on sclf-relisnce and eo-operative living should be
such as t. make each village or set of villages understand timt they
will have as 1little contact as possible with the wrld outside in tcrms
of commouity exchancsc rclations. This sh .uld be s5 in order to
reorientate ngricultural prouuction in the villages away from “world"
markots dominated by industrinl technological systemse
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Froducti-n in the vill .zes should be turnel towards (firstg the still
underdeveloped internal mirkets of the countries <nd (next) to other
countries with which they ecan c¢nter into barter agreements with
guaranteed "prices". In other words, tende by barters

The sverall aim in comnerce shoull be to build a natianal conglomera-
tion of sclf-supporting, self-relinant and self financing communitiess.

2e Farmers' associations

Formers should form Farmers' fssocintions. These associations,
which showld be run on co-operative lines, should deal with all matters
concerning their farms. They sh uld be concerncd specifiecally with:

as  Increasing producti n nd improving quslity of products;
markcting; purchasing; supply; credit and extension worke

Do Providing assistance to farmers for improving their tech-
nical know-how and >rganizing them into joint or eo=operative
venturese

Coe Supcrvising farmers' activities and linison with the
rclevant government departmentse

de Co=ordinatizn f crop producti.n vith other Farmers' Asso-
cinti ns in other villages to ensure the maximum yield
and eitective use .f manpower >n crops mist suited to
the conditions in each arca and to loeal interests, but
8till within requiranents of the nati.nal market in order
to stabilize prices, besides bringing reasonable returns
to the farmerse. The Government in turn should consult
with other countrics producing similar crops, to provent
A glut in international markctse

Ceo dcequiring and using on béhalf »f its members any finance
from Govermment.

(k) L.w=Cost Tronsport ~n! Coumunic-tin

Low—cost and effective moans of transport between villages and the
country as a whole is essentiale.

Transport of frrm produce to Farmers' asgoeoiati.ns! Headquarters can
be done by drought animals on trocks, or specially designed carts made
from locel materials and drawn by animals .n dirt roads. Both systems,
though slow, could transport a lot more than the bilum, and relieve
villagers (men and wUmen§ f carrying he~vy loads on their headse

Mechanized tricyclcs anl carts can be gradually introduced as the road
system is improved, but the usc of expensive trucks and tractors should
walt until therc are adequate maintenance facilities nnd sparc partse.
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Draught animals and small “machines"™ could also be used to increase
agricultural producticne. It has been found for example that in the
Philippines and Taiwan, one water—-buffals can plough and harrow one

acre of land in less than one day; and that a man and a small "machine"
which looks like a lawn-mower can level a rice field and also trans—
plant rice secdlings over wne acre in me day.

This simple and appropriate technology could be realistic in tho South
Pacific countries where pecple connot afford big machinery from ebroad
that can replace people and causc widespread unemploymente.

(1) Politics

as nlready stated, the emphasis »n self-reliance should be such as to

moke each village or set of villages understand that apart from devel-
oping eo=operative living, the will to do so must come from the villa-
gers themsclvese The spontaneus approach tu development from below

in which villagers moke thelr own Jecisions, with little or no govern—
mental or bureaucratic interfercence, whilst wele ming assistance from

the government when nesdel, shoull be encoruragede

The importence of the political factor in devel spment should assert
itself strongly in this ¢ ntext. This places great emphasis on the
importence f ledicatel lealership.

The villagers neeld to pr.vide educatcl pedple and trained village
cadres, teaching an.aw rkins with the villogers. What should be
avoided i1s the wholesale importetion f people from other villages or
of'ficials from sutside the area .r areas, cven from District or
Pr.ovincial Headquarters, instructing the villagers as t. their tasks
but taking no physically active part in it themsclvese

als» the general principle should be established that the villages
should be the democratic political c ntrol agenciess T They sh.ould have
representatives at village councils who oredemocratically elected and
who nre subjeet to democratic ¢ ntrol and dismissal.

Elected memburs t0 village councils who prove to be unsatisfactory in
their w.rk can be unscatel ot the Council's Gensral Meetings. These

acctings c.ull be calleld as Jften s 1s required.

(HO Villa-es Development ussuciations or Corporations

The villages in the various districts in the country should be encour-
aged tg set up Village Development siss.cinti ms or Corporations

t) promote cconomic, souecial, culturnl and political development and
awareness ot village or ¢ ommunity level anl t give opportunity to

the village pe ple to participate fully in improving the life style

in the village in general.
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Development shuuld be bascd on the perple as a whole, and noyt on the
urban privileged. The mly way the S.uth Pacific Island Countries can
rescue themselves from poverty is by radical changes of structure
which hive & popular base and popular support. Both the farmers in
the countryside and workers in the towns should be allowed to re—enact
theilr own 1ife experience to its logical conclusion. This is vitale.

Politiccl change in these countries will remain of little long-term
value unless it is cultural change as welle But cultural change
becomes possible .nly when men and women fight out their own mental
battles themselves. It cannot be done for them.

(n) water lanagement

Woter manngement sh.uld be on a small scale. Small stune and earth
dams should be built at suitable spots in creeks to store enough water
anli give sufficient heal to operate hydraulic rams. The rams could be
made from odd lengths of piping tH pump water throughout the day with-
out any fuel cost.

The waterfalls from various dam overflows could produce hydro-clectric
power, using small water turbines to meet local energy requirementse

Small windmills made »f bambo ., w od and s.me metal, could make use
of free wind power to pump water from wells to generate electricity
ani to opernte small machines.

at District, regional or even national level, the rivers and streams
could be connectel together by channels and artificial lukes to store
and distribute water t5 overy part >f the country for development
purposes and, in s me cases, for transport as well,

This water network is very important for rural development which ahould
nt rely on rainfall alone. 4t the same time, adequate rainfall
collecting anl storage systems should be devised, partieularly in

those islainds where surface water is limited.

(0) Land Managcment

Many of the S.uth Pacific Island Countrics have vast arcas of fertile
lend thot are being gradually destroyed either through mondsculture

anu ecclusive use of chemical fertilizers r lack of proper irrigation
and goo. land management.

adpart from the fact that chemical fertilizers nnd pesticides are costly,
their indiscriminate use could destroy the fortility of the soil »n
which f204 produeti n depends. It is very essentinl that the scil
should not be depleted I certain types Hf plant f.>de Consequently
rotation f crops is essential. If it is necessary to protect crops
from insects, pests nl discnscs, it is alvisable to plant different
types of crops at the sume time. This could assist in controlling

pests nud discases for the bvious reas.n that Aifferent crops are
subject £ ifferent 1iscnscse
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Herbs «nd spices c uld als:s be plamtel and used t. keep pests away.
Also> an integrated ¢ ntrol combining bi.logical predators and low
toxic chemicals ¢ uld be useds

It is impossible to exterminate oll pests andit is a waste >f time
an’ mncy attempting t. 4, so.

lanagement of the lani is very important. Sloping land should be
terracel to stop wasteful er . si.n. The terracing could be done by
using iraught animals such as water buffaloes, ani local materials
such as stones an't bambo .

(p) ™Jastes" Recycling

Farm "wastes" could be recyeled in the natural life eycle in the soil
with the help of cxisting orgonisms and solar encrgye. sll "wastes" -
human, animal anl agricultural - could be is lated in digesters and
trented anaerobically to kill the existing pathogens thet could couse
discascse The dlgesters c.uld be built f ¢ nerete anl steel on large
cu= perative farms, or sun driedl mud bricks, empty drums, stones, clay
or big bonboo polese

anaerobic digesti n Uf human, :nimal and agricultural "wastes" could
produce bio—gus consisting f tw—thirds methane anl e-third carbon
dioxide - exuctly like notural gas — using intestinal bacteria of
humen ant animel origin for the process.

The bio-gas coull beused ©or ¢ king, 1i hting, vrefrigeration and
otivr d mestic and industrial purposes.

#lso ancer bic ligesti n of all natural res urces, man-made "wastes”
and animal "wastes", could pro uce much necded fertilizer, animal
feed 'n . fuel fur agriculture, fisherics, anl simple cottage industry,
The 'nly external s urce f energy comes from the sune

The tropical ¢ nditi.ns >f the S uth Pacific Islund Countries are
conducive to this process.

George Chan, o citizen of Mauritius, f rmer Seni.r Lecturer in Public
Henlth at the University of Papue New Guinea, anl Environmental Protec-
timn Officer at the Papua New Guineo Ofrice .f Environment and Conser—
vation, and at present ~xpert on Digesters for the South Pacific
Commissi.n in Nuuimea, New Caled mnia, has built small integroted farming
system units - using the principles enuncinted above at the Znviron-
mentnl Henlth Demonstration Centre at Gorion;  the Makana Vocationel
Training Centre at Bomana; the Co=o perative Training College nt Laloki
anl the agarabi Vieati nal Centre at Kainantu; all in Papua New Guinea
(unnex 4) .

In Papun New Guinea, animal husbandry is based n pigs which are impor—
twnt for mny reas ns, especinlly in the Highlanls. They roam about
crusing extensive damage $0 gardens. For several ycars the Government
tricd to persusde villagers to enclose their pigs behind fences. For
comomie roas-ns, they refused $o 10 so for it woull have meant addi-
tinal walk feeding the piss, with ut any extra benefitse.
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The breakthrough wrs made by George Chan, a men with tremendous talent
an.t experience at working sut solutions to problems at grassroct levels
(a) animal House (Pen): He built a rectangular fence with a roof (made
of loeal materials) over it and a ¢ nercte floor to build an Animal
Housu (&)« The House or Pen had a plastic lrain s) that the pig
wiaste" is casily washed eway daily into o Digester made of c mncretes
(B) Digester: The Digester (B) which is the rrincipal part of the
system, is a ferment~ti'n tonk with plastic drain into which pig
"wasis" is introduced in tho £ ra of liguis slurry. The only way the
ﬁigoster carn. functi n propecly is to discharge invo it plenty of fresh
water from 2o Water Tank (C) every dny. The water from ihe tank washes
the pig "waste" into the Digestere The scheme can only work if' pig
forming is d.one to »rovide the "waste" which is the raw material for
the project. The functi ns of the Digcster are:

1. Is lati.n of pig "waste” and odours to prevent them from
causing nuisances or pollutione.

2. Settling of organic matter that is dechmposed by anaerobic
fermentati n, i.es bacteriel decay in the absence of oxygene

3¢  Stabiligzation of the settled solids into Humus, which is a
dark matter with 1it tle or n. odour which can be used to
improve the fertility of the soil.

Lo Conversion Of gases of Jecomposition into Methane (CH,). The
methane is produced by a careful process of anaerobic “decompo-
sition of the "waste®.

The gas can be stored if a gas cover with water and oil seal is fitted
to the Digester (D). Painting »f the gos cover in black allows
maximum solar cnergy tu be absorbed and hent the anaer.bie liquid
inside to ectivate the digesti n or fermentatine. st the same time
rathogenic organisms are destroyeds

Simple pipes are connected to the digester to bring the methane to
where it is required. The gas can then be used for home heating,
cooking, refrigerition, running a small engine or generator for elec-
tric lighting or for pumping water or other purpose.

For inturmittent use of the gas, as in co.king »r boiling water, it
con be used directly. But for c.ntinuous use, as in refrigeration or
lighting, it is better to use the gas to run an electric generator
mutsicde the house ur building.

The farmer can therefure generate his _wn fuel for running tractors
and farm equipment, home henting and cooking, crop drying, heating
farm buildings anl incubat.ors, and powering en cn-inc Or genir t o

to produce electricity. For many generations to come there will not
be the slightest chance for rural communities to have electric supply.
So it is not difficult to imagine what a big liffcrencerit will make
t> the standard of living of a family in a village or rémote island
with such a convenient source of fuel for domestic, cooking and other
purposese.
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To produce enough gas for cocking, lighting and refrigeration, there
should be at least five pigs per person. So a 300-gallon Digester
can catcr for all the needs of a family of six with 30 pigs. If more
gas 1s required for other purposes, such as small cottage industries,
more pigs can be breds Since most of the feed is provided by the
animels themselves, this should not be difficult to do in the South
Pacific Island Countries with their tropical climate.

(E) Settling Tank: Since it is in.ended to use the end products of
this treatment system for ether useful parpises, there is an extension
to the Digester to retain the effluent for another 24 hours in a
settling tank. More settling takes place, with further digestion by
anaerobic bacteria and destruction of pathogene (bacteria, kelminths,
viruses). 4 better effluent is also obtained for subgequent purifi-
cation by oxygen.

(F) Algae Pond: The water or effluent from the settling tank is dis-
charged into a long shallow channel, formed in a V-shape with a depth
not more than 3 feet to allow sunlight to penetrate down to the bottom,

and lined with puddle clay. The functions of the Algae Pond are*

1. To produce algae - The algae are not part of the original "waste"
but simple natural plants than can change carbon dioxide from
the air or water into food in the presence of sunlight by a
bilochemical process known as photosynthesise.

The algae, particularly the blue~green type, are a good source
¢f protein and vitamins that can be fed to animals. A8 a
result, the animals will grow and breed faster, thus increasing
the meat supply. A short ge of animal feed is mostly responsible
for the deficiency of protein in many of the "developing"
countries, because the cest of feed can represent up to two-—
thirds ef the production costs c¢f feeding animalse.

With the bulk of the animal feed readily available at practi-
cally no cost in the Integrated Farming System, there should
be more incentive for every family to raise more and more
animals where land is available. Also with the free fertilizer
they can grow a great variety of vegetables which are also
lacking in their present diet.

2. To convert organic matter into inorganic compounds - minerals -
that are suitable for use as fertilizer.

(6) Fish Ponds: The effluent from the Algae Pond then flows into a
second pond ZG), also V-shaped, in which fish could be introduced.

The effluent from the algae pond contains nutrients that can be used
in fish culture, particularly for tilapia and carps that grow and
reproduce well. The fish is another source of minerals and proteine
The f'ish could be eaten by human beings or could be fed to animals.
They fced on a algae and protozea. In any case, any enteric micro-
organisms will long since have been killed by the digestion and oxida-
tion proccss. In fact the use of effluent in fish culture is practised
in such highly "developed" countries as the United States of America,
Israel, South Africa, Japan and Germany.

4lso if ducks are kept enclosed within she fish pond, they will not
compete for food with the fish, but will eat what the fish do not want,
thus helping to keep the pond clean. Between them they also keep
mosquito larvae and weuds under control.
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(H) Vegctable Garden: Finally, the water flows into a garden (H) and
is rieh enough in minerals to make possible the growing of several
crops a years The overflow from the fish pond contains the end
products of the dccomposition of the organic maticr in the effluent,
and these are minerals that are suitable for use as fertilizer.

#ithout the use of chemicals, the purified effluent of the fish pond
can make vegetable gardening a very profitable proposition. For
example, as much as ten crops of vegectables per year have been obtained
in some countries. The vegctables can provide the bulk of the animal
feed required or can also be caten by human beings.

Finally, the stabilized sludge or digestud slurry at the bottom of

the Digestir is pumped out periodically and dried in a shallow bed in
the ground to kill any pathogens present, before it is used as humus
to improve the fertility of the soil. The digested slurry is a highly
etfective natural soil conditioner and fertilizer, containing a high
percentage of nitrogen and also phosphorus, potassium and metallic
salts essential to plant growth.

(I) Cottage or Small Industries ~nd Fooc. Processing: The avail-
ability of cheap and convenicnt sources of fuel can facilitate,
directly or indirectly, thec cstablishmert of cottage andi other small
industries fer the production of food, drinks and censumer goods (Ihe
Food processing is also possible bccause of the availability of cheap
and convenient sources of fuel for woter heating, cooking and refri-
geration. An abattoir for slaughtering and dressing pigs and poultry;
a cold room for meat and fish conservation; a preserving plant for
drying, salting and smoking surplus meat, fish and vegetables - all
thcse ean be run from the gas or electricity on the spote

4 bio-gas plant can be designed te suit almost any faormer's eperation
and nceds. It saves him mongy for fuel and rcduces his fertilizer
bills .

For a smell farm with about 30 pigs and the same number of chickens,
a 300-gallon Digestor will be adequatc. It costs about US$300; the
pig pen or chicken houws e, built with local materials; and the algae
and fish ponds, built in the ground and lined with puddle clay, cost
approximately USy200,.

For bigger farms, Digester units of 1,000 gallons cin be usede Each
unit, prefabricated in fibreglass, together with its Settling Tarks,
costs about US$600., So the initial outlay is not excessive and can
be recovered within a year. The possivilitics arce enormous.

411 this is quite simplec, costs very little money (capital and running
costs) and solves at village or community level problems of "waste®
disposal, energy and food. It is a really simple method by which the
components of an ecological cycle, all interrelated in a balanced
symbiotic arrangement, produce the basic necessities of life; fuel
(metheane gas); feed (algac and fish); fertilizer (minerals from
organic matter); food, and rcnewable raw materials. With proper
manaogement of "wastes" and rencwablc natural resources, the world

can Sutisfy its food needs by agricultural systems that do not depend
on a major import of either fossil energy or electrical energy derived
from fossil fuel or nuclear sourcese.
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The Integrated Farming System is a concept that holds much promise
for people who want to return to the land and make use of water and
solar energy as their main non-polluting source of power for this
technologically simple and economically feasible way of either
utilizing natural resources while improving them in both quality and
quantity, or consuming some of the non-renewable ones in a restricted
but efficient manner so as to benefit all mankind.

The Integrated Farmins System concept will involve nothing less than
changing the whole system of established agricultural practice, now
carried out in large plantations and already proved to be a failure,

to that of the individual farm based on the Intcgratcd Farming consept,
which can be fensible immedi~tely and very economical at the same times
So far projeccts on small farms in Papua New Guinea, Taiwan, India,
Philippines; China and some of th¢ other "devoloping" countries have
proved successful and convinced many people that the system does work.
As a result, designs of larger units arc being prepared by the govern-—
ments of these countries.

Also a considerable amount of rescarch and development work has been
don¢ in various parts of the world - - in Canada, the United States of
anerica, ctce In many "developing" courtrics, especially in Asia,
considerable . progress has been made in the use of bio-gas not only
for domcstic purposes but also for industrial purposcs (e.g. the
source of ercrgy for generators to produce elcctricity). It is fore-
scen that with proper development of an intcecgratced bie-gas industry,
the rural areas in most “developing™ countries could become not only
self-reliant but also se¢lf-sufficient in their requirements of energy
for a variety of uses, including the neceds of agricultural machinery
and also for running small-scale industries.

In the light of the energy and fertilizcr crises, there is a growing
awarcness of the need to develop an indigenous and inexpensive source
of energy in the rural ~reas and also to make use of the residue as
an e¢fficient fuertilizer. The governments of some "developing" coun-
tries have tnken concrete stups for the promotion of the bio-gas
industry on an extensive scales Therc 1s a great need to examine the
wealth of infermation and the experience in various countrics on the
development of the bie-gas industry, anc promote technical assistance
vhere it is required.

(q) Forecst Management

Forcsts should be mansged carefully in crder to maintain a sustaipgd
growth and yield, and keep a proper balence of plant and animal species.

Forests are a reservoir of medicinal herbs and a variety of plant and
animal foods, as well as timber.

Timber should be exploited either to build decent houses or make
furniture for the pevple. Concessions for timber exploitation to
foreign companies should be viewsd with caution, and where they exist
every effort should be made to ensure that adequate measurcs are taken
to ensure continued productivity, e€.g. reafforestation, especially the
re-planting of native specicse.
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(r) Fisheries

This is thc most important arca where conservation measures must be
taken. In many of the South Pacific Island Countries, there is a
large~-scale destruction of coral reefs, pollution of lagoons, over-
exploitation of shells and corals for ecmmercial sale. These prablems
are made worse by the activities of foreign fishing fleets.

At the present rate of exploitation and pollution, some marine life
could be extinect before the end of the century.

There is the need for careful control of exploitation to prevent
extinction and assurc sustained yieldse.

Marine life should be conserved through proper fishing methods without
upsetting the ecologye.

Aquatic 1life in rivers and lakes should be protected from industrial
pollution.

Suitable but simple fishing craft, gear and techniques should be used
to get food from the sea and coastal saters. Therc should be refriger—
ation facilities in the villages, to prescrve the catche

(s) wildlife

Wild animals and plants «re a frev source of food, medicine and raw
matcerials and should be prescrved fer the benefit and welfare of the

people.

Exploitation of wildlife must be carefully controlled to prevent
extermination of native species and to assurc sustained yieldse.

IT. INTLGRATED FARMING PROGRAMME FOR ECCDEVELOPMENT

The following rescarch projects for ccodevelopment are recommended
for consideration:

A. Environmental Managcment

ae Research into Water and Land Management to construct water
grids for B
- small dams in streams
- canal system
- artificial lakes
- cainfall collecting with appropriate
water systems

for aquaculture, hydro-electricity, irrigation, transport,
recreation, water supply, drought and flood control.
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be Water Lifting for

~ hydraulic ram
- windmill
- water wheels

for agriculture, livestock, industry and water supply.

ce So0il Conservation for

~ terracing and other ereésion control techniques
- maintaining fertility
- dmproving productivity

for agriculture, livestock, aquaculture and reforestation.

B. Intcgrated Livestock/Fish—Crop Farming

ae Resenrch projects into the use of Livestock

- pigs and gonts

-  water buffalo and cattle
- chickens and ducks

- rabbits and hares

for meat, milk, eggs, wool, for ploughing and transport and
manuree.

be Aquaculture: the development of lagoons and other water for
higher yields of fish and shellfish; algae and protozoa, and
aquatic plants for

- feod
- feed
- minerals

Ce Agriculture: the use of

- inter- and multiple-cropping

~ rotation of crops

- natural fertilizers

- fruit tree planting for tubers, greens, cercals,
legumes, fruits, fibres, nuts and vines, feed,
raw materials and humuse.

Ce Integrated Farming System Units

Research into projeets like those being pioneecred by George Chan
could be useful where it is possible and practicable to set them
up in villages or communities.

D. as Omall-scale industry research projects

bs. Cottoge industry research projects

based on (c) (see "The Techniques of Ecodevelopment") .
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E. Low-Cost Housing Research Projects based on (i) (see "The Techniques
of Ecdevelepment") .

F. Low-Cost Medicine Research Projects based on (f) (see "The Technigues
of Ecodevelopment") .

G. Nutrition Research Projects based on (g) (see "The Techniques of
Ecodevelopment") o

He "Wastes" Recycling Rese-rch Projects based on (p) (see "The Tech-
niques of Ecodevelepment").

I. Small-Scale Technology Research Projects based on (d) (see "The
Techniqucs of Ecodevelopment") .

Je Training Related to Ae to I.
There should be appropriate training of villagers to produce
Extension wWorkers to plan, manage and implement projects A. to I.
In addition, the training should be designed to produce Zxtension
Jsorkers with a multi-disciplinary approach te problems, and take a
holistic view of things.
All training at agricultural schools and colleges, technical schools
and vocational centres, should be geared to projects A« to 1., with
students going back to work in their villages after training.
Changes in curriculsa of technical and secondary schools should be
made t o make them more agro-technically oriented.

IIT. THE NATURE AND SCOPE OF RESOURCES NECESSARY FOR AN EFFECTIVE
IMPLLMENTATION OF THE SCHEMES OF ECODEVELOPMENT

Many of the South Pacific Island Countries have abundswt natural resources
for relatively small populations. With rational use and management of
thcse resources, the countries can be self-sufficient in many sectors

of their cconomics, .ith minimum dependence on foreign aid and tradee.

Water Resources

Many of the¢ countries have rivers and streams runing through most areas.
With proper management they could provide adequate and safe water supply
for the urban and rural populations for domestic use, agriculture and
industry.

Forcsts

Ag@lp many of ‘the gguntrlos huvo lahd fiasdes covered w1th forcst. For
exanple, the land nass.of Papua New Gulnoq is about 46 m11110n hecfares
of mhiich 40 milTion hectares is covercd with Fofests*

Rich and luxuriant rain forests cover 75 per cent of the land mass and
the forest potentially is of a high order. The forest areas are
practically totally underdeveloped in the infrastructural sense. The
Government of Fapua New Guinea should locate, assess and regulate the
availability of the natural forest resources so as to bring them within
reach of development.,
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Forest resources in the South Pacific Island Countries should be used
rationally to ensure supplies while utilizing them for the benefit of
the people as a whole. The present policy of giving concessions to
foreign companies to cut down forcsts and export timber is bound to

be disastrous for the countries concerned in the long run. This should
be stoppede

Lcononic development of forests should be care fully orchestrated through
intelligent and efficient use of forest products. For example, through
sclective logging for particular use locally, decent houses could be
built in hardwood square timber, planks, plywood panels, chipboard and
shingles instead of the rickety houscs nude of inferior bush materials

or importing fibro-cement boards and iron sheeots.

Forest products could also be used for industries such as furniture, |
ruly, poper charcoal, plastics, fertilizers, ctce, to replace importse
The coconut palm is one of the most important forest resources of the
South Pacific Island Countrics. The coconut from the palm has mostly
been exported as copra. 4 wide variety of products can be made from
coconut. 4t present, South Pacifiec Island Countries import most of
these products from industrialized countries that often make them
from the copra imported from South Pacific and other countriese.

It is worth looking for better use of coconuts; such as for the¢ manu—
facture of supar. For inst-nce Papua New Guinea imported 20,000 tons
of sugar in 1973 and the price has almost doubled since then. Small-
soale sugar industry can be created immediately in the coastal villages,
thus giving employment to villagerse

It is possible, using small-scale equipment, to produce 300 kilograms
of sugar from 30 coconut palms every day of the yeare This is equi-
valent to 75 tons per family jer ye~r, on a five-day working—wcek
basise

The 20,000 tons of sugzir that was importcd in 1973 can be produced
locallye. Less than 300 families ecould be involved, using 9,000
coconut palm treces out of so many thousnnds in Papua New Guincae. The
same is true of other South Pacific Island Countries.

The sugar can also be used in small village industries to produce
candy, syrup, banana chips ctc., without building big factories or
importing complicnated machinerye. In the process, methylated spirits
(fuel), wine and vinegor can be made at village level, instead of
im.orting them.

Other products from forested lands include tea, coeoa, peanuts, rubber,
which can be processed locallye

Land

Some of the¢ South Pacific Island @ountries have undeveloped arcas of
fertile land and big vallepp. With proper management, they could
produce most of the countries' food requirements without d epending
heovily on food importse. Big valleys, such a8 the Markham Valley in
Papua New Guinea, arcalmost totally undeveloped. Some of the valleys
could be developed for meat and poultry industies to replace imports
of frozen and canned foods.



SPC~IUCN/2RSCN/ WP +3
Page 21

Steps should be taken to regain all land leased to foreign companies
.or foreign individuals and also large indigenous companies or land-
‘holders and redistributed to landless farmers or the legitimate indi-
,genous ownerse Further leasing of land to foreign companies or to
large indigenous companies or landholders should be stopped.

Climete and Grassland

The climate of some of the South Pacific Island Countries sults
improved pasture species. The grasscs grow extremely well and with-
stand grozing. For instance, large areas of the Junail grassland
stretehing from the foothills of the Prince Alexander Mountains to
the Sepik River in Papua New Guinea may be suitable for cattle farm-
ing or ranching. The possibility of cattle farming and ranching in
the Sepik Plains shoull be investigated as the grasses in the Plains,
¢spoelally those near the Sepik Highway, are suitable for the estab-
lishment of cattle projects.

Cattle could also be used to improve the diet of people in areas that
are short of protein, and supply meat for traditional feasts and
celebrations. .

Fishing

Fishing resources are also potentially abundant in the South Pacif'ic
Islanl Countries; however, overexploitation, pollution and commercial
exploitation by foreign fishing fleets has led to serious depletion
in some arease

Sun

South Pacific Island Countries lie wholly within the tropics and have
plenty of sunshine which could produce solar energy for heating,
cooling, electrical gencration, refrigeration, desalinigzation and
other jurposess

Besides being free and plentiful it is also pollution-free and has
sterilizing and other beneficial effects on all forms of life.

Also most of the islands have strong and continuous winds suited to
the production of electricity from relatively inexpensive wind
generatorse

IVe URBaN DEVELOPMENT: &N APPROPRIATE MIX BETWERN CAPITAL~INTENSIVE
TiCHNOLOGY &ND L.uBOUR~-INTENSIVE TECHNOLOGY

The major means of production should be under public control and
should be redirected to serve the nceds of the people. Certain
services may need to be provided at the national rather than provine-
cial or village levele. However, there should be no attempt at making
things heavy and on a large scale. "Gigantomania", making everything
huge and hervy, should be avoided. Lmphasis should be on lightness
of construction.
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The third step should be the development of community industricse
This can only be achieved by a decentralization of industrial and
economic activities. If there is need for large-seale industry, this
should not exclude small ones in thc villages. Because of the nced
to provide employment for everyone, attempts should be made to strike
a balance betwecn large-scale technology at urban centres and the
preservation of labour-intensive activities.

In the urban centres there may be a need for large-scale calital—
intensive industry. But within the urban-based industry itsclf there
should be a parallel development of small scale labour—intensive and
large-scale capital-intensive industrye. This economic development
shoulil be "dualistic® with on the one hand a modern large-scale
capital-intensive sector in the urban centres and, on the other, a
traditional labour-intensive sector.

The Chinese experience is relevant here. The development of this
"dualistic™ economy is what the Chinese call the policy of "Walking
on two legs"; the technique of combining agricultural and industrial
development, new and traditional techniques, small-scale labour-
intensive local industry and large—scale capital-intensive modern
industry within a leveloping economye. The aim being to build a
diversified and balanced economy, a balance of industry and agri-
culture, of light industry and heavy industry, and the development
within each region of a country of the energy basis on which industry
must reste

Ve OBSERVATIONS

it the end of the Second World War, practically all the South Pacifiec
Island Countries were under the direct rule of countries in Western
Euroye, the United St-tes, or Japane. Today, only a few of the coun-
tries remain under such tulee.

On attaining independence, practically all the countries were poOTr.
This poverty was characterized by unemployment, under—employment,
illitcracy, malnutrition, diseases, ill-health and bad housing. How
was this problem to be solved ?

With a few exceptions, all the countries, on attaining independence
have been following the assumptions handed down to them by their

former metropolitan countries. The countries were told, and accepted
that their poverty was caused by their poverty in the now famous theory
of the "vicious circle of poverty" and that the circle should be broken.
But how ? By adopting the Conventional approach (i.e. the free enter—
vrises Capitalist System) to economic development.

The assumptions implicit in this Approach ean be briefly stated as
followss

1e Industrialization is the pre-requisite for development; and an
all-out attempt should be made to industralizee.

2+ Development should be based on the urban arease
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3 agriculture sncula be industrialized for mechanized through
capital-intensive farming methods and the "Green Revolution ",
witn its monocultural approach to agriculture.

Le Economic Growth, that is thc Gross National Product (GNP) should
be the yardstisk for measuring progress. By shunting more of the
gains from Economic Growth towards the lower income brackets; the
solution of economic development would be achieved.

5e¢ Private foreign invesiments should be increased as well as the
transfer of technology from industrialized countries.

6o »1d from the industrialized countries should be stepved upe.
Te  Exports should be stepped upe
8+  The growth of population should be arrested.

9« Zconomic development reghires political unity. Attempts should
be made at all cost to unite or weld together all the various
egthnic groups in the countries concerned to produce highly centra-
lized, bureaucratic, authoritarian socicties.

Throughout the last decade, the First United Nations Development
Decade (1961-1970) the efforts of many of the countries have been to
follow religiously the above _rescriptions. On this scoring it might
we thought that the battle against poverty has been largely won and
thot given the assumptions that governed the struggle to achieve
independence in 2ll these countries, the people were enjoying the
progress and prosperity for which they had fought. Yet what is the
reality today ? \hy industrialization ? Because, so the conventional
answer goes, it 1s the only means by which to combat poverty and
unemployment. But does it really do this ?

The First United Nations Developoent Decade has come and gonee. 'fe are
halfway through the Sccond United Nations Development Decade (1971-1980).
4 thorough examination of the facts suggeste that very little development
has taken place. Many oi ithe countries continue not only to remain poor,
but their condition is getting worse in relation to the former metro-
politen countries. Poverty has reached such a scale that it is not only
threatening the "quality of life", but life itself.

According to The Cocoyoc Declaration, adopted by the @mrticipants in

the UNEP/UNCTAD Symposium on "Patterns of Resource Use, Bnvironment

and Development Strategies® in Cocoyoc, Mexico, October 8-12, 197k,
"Thirty years have passed since the signing of the United Nations Charter
launched the effort to establish a new international order. Today that
order has rcached a critical turning point. Its hopes of creating a
bettcr life for the whole human family have been largely frustrated.

On the contrary, more people are hungry, sick, shelterless and

illiterate today than when the United Vations was first set up."

4nd worse still, the gap betwcen the rich and the poor in many of the
countries themselves is also widening faste. So the Conventional
approach to economic development is making the rich richer and the
poor poorer. By and large the development which has been achieved
has been of a badly skewed kinl and has resulted in an ever widening
of the "vicious circle of poverty".
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Industrialization -~ Urban Areas

The problems of poverty and unemployment, after years of industrializ-
ation are simply staggering.

During the last successive five-year plan of India, urban-based heavy
industries were given priority and rapid industrialization was regarded
as the symbol of development. and yet according to Mansur Hoda, "urban-
based heavy industrialization has not proved to be the cure for the
country's ills. Excessive concentration on raising GNP has not solved
the problems of unemployment and povertye On the contrary, there is
ample evidence to suggest that it has succeeded in creating imbalances
in the economy and acute strains in the society."

The failures of industrialization are¢ invariably attributed to technical
faults in the implementsation of industrialization progreammes rather than
to the principle of industrialization itself. Thus Mansur Hoda considers
that failure was due to industrial development policies not being matched
by policies promoting the development of other sectors. "Our policies

lacked a comprehensive approach to the problems of development", he said.

Mre riaMe Mehta, an International Labour Office Regional Manpower Planning
and Zmployment alviser attached to the United Nations Asian Institute for
Economic Development and Planning of the Economic Commission for Asia and
the Far East (EC4FE), Bangkok, emphasizes the effects of mounting unemploy-
ment in most of the countries of asia:

Se "In India, the total number of unemployed persons, estimated at
5 million in 1961 and 9-10 million in 1966, stood at 15-20 million
in 1971, and that of under-employment around 30-45 million."

be  "In the formerly unliviled Pakistan, the Fourth Five~Year Plan
(1970~75) estimated the total number of unemployed or under—
employed to amount to some 7.5 million or 17.7 per cent of the
labour force in 1970."

ce "In the Philippines, the Fourth Four-Year Plan 1972-75) gauges
the number of totally unemployed persons to be around 8.6 million;
visibly unler-employed 1.1 million and invisibly under—employed
Tely milliond"

de "Tn Indoncsia, the Ninth National Convention of GASBIIDO estimated
the number of totally uncmployed persons to be 4.5 to 5 million
(10-11 rer cent of the labour force); and under-employment
14=15 million in 1970.,"

@« "In Sri Lanka (formerly Ceylon), the Five-Ye.r Plan (1972-76)
reports totally unemployed persons to number approximately
550,000, about 12 per cent of the total labour force in 1972."

fe "In Malaysia, the Second Plan (1971-75) estimated the number of
unemyloyed to be around 275,000, about 7.3 per cent of the
labour force."

According to Mehta, "the marginal men, the wretched strugglers for
survival on the fringes of farm and city, may already number more than
half a billion, by 1990 two billion". He asks, "Can we imagine any
human order surviving with so gross a mass of misery piling up at its
base?"
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Theoretical Considerations

It is not surprising that industrialisation is failing so dismally to
prevent poverty in the "developing" countries. There are many reasons
why it cannot ®ncievably succeed in doing so. Firstly, the rich
countries of today were industrialized during a time which was far
more f avourable to this process than is the present one. In those
days non-renewable rcsources were cheap anl plentiful; today they are
increasingly expensive and scarce. In those days the biosphere had
vet to be devastatcd by industrial activity on the massive scale at
which it is now being carried out. Today it is fast reaching the
limits beyond which we can pollute an:l devastate it no further. In
those days society was psychologically ripe for the introduction of
the incustrial way of life. People really believed in it

Today disillusionment with the industrial way of life is spreading
throughout the world, cspecially among the youth. More important

still, industrialisation among the rich nations was a slow and gradual
process, whereas in the "developing" countries today it is occurring
far more abruptly. People, in fact, are being forced to abandon the
simplest possible pre-industrial techniques in order to adopt the most
sophisticate’l anl capital-intensive technology within a matter of years.
The industrial revolution in Britain caused the same problems which
industrialization is creatin. today in many of the "developing" coun-
tries, but they were on asn&ller scale anl very much more graduale

The main reason why one can jredict thnt industrialization will not
solve the problems of the "developing" countries is that it has not
even solved those of the rich coountries, even though it occurrcd there,
as we have seen, under the best possible conditions. Consider the
United States of imericae. In spite of the fact that the ocountry now
has a standard of living some fifty times higher than that of Nigeria,
it still has a serious unemployment problem and 25 million Americans
arc still officially classified as poore If industrialization cannot
su,.press poverty in the United States of dmerica, the richest country
in thce world, what grounds have we for believing that it can do so in
the poor countries ? Britain is exactly in a similar position. About
one and a half million people arc¢ now unemployed theres

The industrialization anl large-scale capital-intensive technology

con eradicate poverty is thus a pious hopee. 4As Mansur Hoda points out,
"Devclopment does not only mean increased production of goods - but also
the  cvelopment of people -~ the stimulation of their imnate abilities,
giving them a feeling of self-determination and enthusiasm, self-respect
anl self-rcliance. Unless peoplc arc involved in the process of devel-
opment and are given a chance to do something worthwhile, to grasy new
ideas, acquire new skills and develop & sense of their own worth, no
soclety can move out of misery anl poverty. Indeed, development is
almost o meaningless word when a large percentage of the population

can neithcr contribute to the nation's progress nor benefit from it."

Although technology is an important factor in development, it is by no
means the decisive one; it is people, not technology, that are decisivee
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The fight to allcviate poverty is not to be won by technology and
economic power, but by human power anl social organisatione.

Technology anc economic power are wielded by the peoplee What needs
to be achieved is a social system in which man lives in harmony with
nature an. not against it. Technology to suit such a system will of
necessity emerge from the people themselves, at grassroot levele. Such
a technoloyy will be subordinnted to social and human needs, not the
reverse, as 1s the case todaye

The Conventional approach is, of course, one of the options open to
"develoying" countries. The lessons of the First United Nations
Meveloyment Decaie have shown quite cle=rly that, given the pressure
of tiuwe (constantly aggravated by the increase in population) the
Conventional approach is incapable of handling problems as complex
anl deep rooted as those faced by many of these countriese In fact,
many of the jroblems confronting these countries have their roots in
Just this kind of development as a result of their colonial paste

Impact of Colonial Rule

For example, we might do well to remember that "joverty" was almost
unknown in pre-colonial South Pacific countries. There was no over-
population in the sense of the r~te of increcase of population growing
faster than the rate of increase of food production. The system of
land tenure jproviled each family with the land required to feed its
memberss Each family also regarded it as its sacred duty to look
aftcr its members incajable of looking after themselvess

There was no unemployment, under—employment, or malnutrition. The
changes initiated by colonial rule gave rise to poverty. It must be
pointed out, howecver, that the people who suffered most from specific
nutritional deficiencies were those brought fully into the colonieal
economy — the urban workers. These who managed in spite of colonial
rule to maintain their traditional pattern of nutrition have superb
thysique, and are generally very healthy ani resistant to diseasese.

What are the main problcms ensgendered by many years of colonial control
and exploitation? Economically, there are two.

The first is that community identity beca.c the vietim of the profit
motive in the Weste. The destruction of localizel community life is
largely the product of the pursuit of profit; bigger induatrialized
units and increased specilalization of labour spell bigger profits and
these objectives were pursued quite regardless of their ill effects on
community life. It is here that the contemporary problems of poverty
associnted with many of the countries in the South Pacific have their
origine

The second is that colonial rule concentrated economic power so ovir=
whelmingly in the hands of a small group of countries the former
metropolitan countries. according to The Cocoyoc Declaration, "Much
of the world has not yet emerged from the historical consequences of
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clmost five centuries of colonial control which concentrated eomomic
power so overwhelmingly in the hands of a small group of nations.

To this day at least three quarters of the world's income, investment,
services and almost all of the world's research are in the hands of

one quarter of its people eseees..The solution of these problems cannot
be left to the automatic operation of market mechanisms. The
traditional market makes rcsources available to those who can buy

them rather than those who need them seeeeesselIn the international system
the powerful nations have securel the poor countries' raw materials at
low prices; they have engrossed all the value added from processing the
materials and they have sold the manufactures back, often at monopoly
priceseeseesselndecd the Lre~emption by the rich of a disproportionate
share of key resources conflicts dircetly with the longer term
interests of the poor by impairing their ultimate access to resources
necessary to their evelopment and by increasing their costeeeccsssseThe
overall eff'ect of such biased economic relationships can best be seen
in the contrast in consumption. 4 North dmerican or a European child,
on aver:ge, consumes outrageously more than his Indian or African
counterpart——-a fact which makes it specious to attribute pressure on
world resources entirely to the growth of Third World populationNseescecssse
These unequal rel:tionships contribute directly to environmental
wressures."

4 Redefinition of Development

1e The cause of joverty in the South Pacific Island Countries is
not backwardness or lack of rcsources, but the decay of the

rural structure. Most of the plans drawn up over the years have
up till now, by-passed the rural areas; and bcetween 87-90 per cent
of the populations of the countries live in the rural arecas, in
villages. It is here that one finds onself in the midst of

abject poverty.

2 The countries will have to recognize that for the foreseecable
future the great mass of their populations will be subsistence

farmers, and the im ortance of the agricultural base shouldbe
recognizede It is only then that agricultural productivity can

be brought to the level at which a sustained policy of industrialization
is possible.

3. The problems confronting the South Pacific Island Countries cannot
be solved by industrialization per se, and any attempt to super—
imjposc a highly developel industrial system upon an already

unstable economic and socicl condition will only worsen the

problem of joverty.

The type of development the countries need is that which will
produce enough food to feed their populations and which will
absorb their laboure. In this type of development, agriculture
should be the leading link, not industry. In effect this means
a pattern of high densities of population producing their own
food; running small workshops and factories when they are not
working on the land, and with very limited numbers of large-
scale capital—-intensive modern industrial centres.
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Consequently development should be taken to the countryside in a
planned systematic manner. This is where the majority of the
people live.

Le Definitions of development which take economic growth as their
hub arc dangerously misleading. Expanding production of goods

anl services i1s a nccessary condition of development but does not
guarantce 1t.

Development is better defincd ethically in terms of raising levels
of sustenance, human dignity, and freedom or the alleviation of
poverty, unemployment and inequalitye.

Be South Pacific countries are caught in a dilemma. On the one hand,
they want all that is modern in technology for their development,

which is totally understandable. On the other hand, they have

limited capital resources (money), but unlimited manpower, largely
unskilled, lying idlee. The crux of the matter is how to strike a
balance betwecen the two and use the resources in the best manner

that is profitable t o the countries as a whole, In many of the
countries, industry accounts for less than a quarter of the national
product and employs less than one-fifth of the workers.

Although the countries want to inlustrialize, they lack the tech-
nical know-how. Thus an all-out attempt at industrialization at
all costs should be ruled out at this stages In other words,
industrialization should proceed according to the temperament,
attitudes and cultural backgrounds of the people and at their own
paces. Industrialization cannot be grafted onto a country like a
foreign body. It must srow within the country and at grassroot.
levele The type of technology nceced t o achieve this type of
inlustrialization will emerge from the people themselves at grass-—
root lcvel within the context of readily available resources. The
countries should make the best use of itheir resources = land and
human effort. EBmphasis should be placed on the use of people not

mone Ve

6o It will be difficult for South Pacific Island Countries to initiate
the type of development that will solve their poverty problem when
the industrial machine they have to contend with is mainly in the
hands of foreign companies. It is unlikely that these companies
can be persuaded to subject their purely economic consideration

to indigenous needs. They are unlikely, for instance, to intro-
duce labour-intensive small-scale t echnologies to provide over—
employpent. They seek above all to be internationally competitive,
and if local conditions do not permit this, they will simply

move of'f to greener pastures. Many are involved in activities
which by their very nature can only be of short duration.

When there is no copper left in Pajua New Guinea, nickel in New
Calelonia or phosphate in Nauru, the companies will move e¢lsewhere.
In the meantime people will have left their original home areas to
work 1n the mines, they will have been trained for work associated
with mining and will have forgotten their traditional occupationse
Indeed the economic colonialism that seems to be associated with
industrialization may be as harmful as the political colonialism
that has only just ended.
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4id prozrammes arc unfortunntely louble~edge; they make the
recipient countrics ever more dependlent on the donors. Self=
reliance is a pre-requisite of economic stability, and in order
to achieve it, dependence on foreign aid should be reduced rather
than increased. The development of the spirit of self-reliance
should be an important aspect of the economic policies of the
countrics. They should do things themselves, and should, as far
as possible, lo without foreign aid or assistance.

If aid or assistance is necessary at all, it should be related to
the actual needs of the countries, and not the needs of the donor.

4t any rate a good many undesirable things come into a country on
the back of aid. 4id often crcates a psychological dependence on
setting still morc aid. It saps initiative an'! enterprise; or
agaln, it may foster as it has been doing in many of the South
tacific Island Countrics — types of development wholly inappropriate
to circumstances. Industrial plants are created instead of improv-
ing basic water suppliess Jspirations are created which can never
be fulfilled. The ‘iestern or Eastern "expert" wants to bring his
whole cultural baggage with him anl this can include myths about
what happens and what is possible in his own countrye.

Moreover, no-one in a position of power and jrosperity can offer
such aid as would threaten his own security. In a lot of ways

aid has become a means of impoverishing and exploiting the
recipient countries. The donor countries are getting richer and
richer while the recipient countries are getting poorer and poorere
So all the ail is only helping the donor countries, and not the
recipient countries. . notable exception is Sweden whose aid is
actually related to the neels of poor countries.

The transformation of South Iacific countries shoull come from &
common and spontaneous enthusiasm, and not a series of alien
directives., The countries should strive to control their destinies
within sclf-reliant societies. Furthermore self-reliance will
encourage the use of the countries' most abunlant resource
manpower —~ as a substitute for scarce capital resources. & policy
of "turning labour into capital".

Development should not be conceived of as "ecatching up® with the
incdustrializel countries in the conventional way by building gigantic
steel mills, gigantic dams, etce Many industrialized countries are
now faced with almost complete breakdown as a result of these large
projects. They are faced with scrious social disruption leading to
hizh incidence of mental discases, suicide, and crime, especially

in the cities and towns; alienation of the people from one another,
social and psychological breakdown of their societies; drug addic-—
tion, anl a sense of hopelessness arising from the destruction of the
environment caused by these hush projectss

«t any rate the techniques of the conventional approach to economic
development are foreizn to the indigenous cultures and traditions
of the peoples of the South lacific Island Countries. For example,
the principle of the centralized nation-state; capitalist economy,
social institutions, capital-intensive or labour—saving technologies
are all foreign importations which are difficult to reconcile with
the tradition and cultures of thesc countriess



SPC-IUCN/2RSCN/«F .3
Fage 30

South Pacific Island Countrics should not imitate the conventional
pattern of Jdevelopment. They should adopt patterns of development
suited to their environments. They should pioneer their own way —-—-
the rural way as o;]0sed to the conventional urban way -——of devel-
opyment which avoidlds the economic and social pitfalls of the
conventional pattern of development.

Many people in the industrialigzed countries, especially the youth,
arc looking for a ldifferent life-style; simile anl humane,
coxplotely different from the present atomistic an.i highly centra-
lized soclety they have inherited. The South Paeific Island Coun-
tries should learn from the mistakes of the industrialized eountries
and try not to repeat them. If they try to imitate the development
patterns of these countries, they will end up with the same problems,
without having solved their owne The result could be disastrous.

For inst nce » largc-scale scheme such as the Purari Hydro-Electric
Scheme that 1s being prescntly considered by the Government of
Papua New Guinca should not <o ahcal until all the relevant facts
are knovn. ‘hat, for exanple, arc likely to be the effects of the
iroject on rural communities; the physical environment; the eco-
system, etc ? Who is likc¢ly to bencfit more from the 1roject ?
Fapua New Guineans or thc foreign companies an.. governments who
will construct the dam, :nd possibly jut u; most of the money for
its construction? Is there a viable altcrnative?

South Pacific Island Countrics shoul. not attempt to transform
their socivties through such huge industrinl jrojects which would
subordinate their rural populstions to foreign monopoly capital
and ,erhaps ultimately destroy the rural population). dlterna-
tives to such huge projects should =zlways bec considered.

It is advisable that all jrojposed projects, large or small, be
aceornj anied by an Environmental Imyact Statement. What is needed

is a set of strategies that will not only solve the countrics'
troblems in the short and long term, but also lead toward a more
stable, Jjust anl sustainable society in future. Any programme

yut forward should carry with it an environmental impact statement
saying what its proposed activities are likely to .o to the air,
watcr anl other natural resources ujpon which the peoples' survival
d¢;ends; as well as how the activities might be expected to affcct
fanily anl social community structures.

Before the South Pacific Island Countries can overcome their prob-
lem of poverty, they should realize that thc conventional ajproach
to development, with 1ts analytical tools, systems of control and
remedies are completely obosolete. IEconomics alone cannot solve
their problems. For exanple, any attempt to weaken environmental
anl scological controls as trade-offs for immediate profits may
worsen their problems. It will be an attempt to mortgage or
verhaps even bankrupt the future for the sake of the presente

No Joubt the countries must on occasions makc trade-offs between
immediate economie gain anl long term social anl ccological health.
But if they @o, they should know in a.lvance what these trade—offs
are likely to entail., Only in this way can the countries avoid
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their past errors; their traditional failure to sce how economics
interconnect with other systems—socinl, cultural and ecologicale
Such an Lnvironmental Impact 3t tement attaeheld to all proposed
major policics would help South Pacifie Island Countries to avoid
unnccessary sice eff'ects of levelopmcnte

For instence it is the impact of tourism rather than of urbanized
industrial levelojment that is of particular conscquence to most
of the South Pacific Islwnd Countries. Hawail, for instance, is
the ¢oitome of the tourist | rralisce, with its blue skies, whitc
sand, splendil scenery anl o worm welcome from the islanderse.

Now this promise has been broken by groed and stupility, so that
alr anl water are befoulel, flora anl fauna enlangereld if not
destroyed, anl the welcome sourei by an alicn ethos of puritanism
vlus vrofit.

Ha aii, an’ ¢specially the st te capital of Honolulu, has serious
pollution [roblems. "The lovelicst flcet of islonls that lics
anchored in any ogean" as Mark Twain ‘escribed them, is in trouble.
Large segments of the islands' lanl an' most of its tra’le has
fallen under the controlling han's of the¢ booming tourist industry.
The life-style and the communal wny of life of the indigenous
islands is being destroyel; so is their economy. The new econo-
mics of the tourist industry makes retreat back into the old life-
style clmost impossible. The ;e9;le nre being forcel into factories,
in ustrics, plantation fields an. businesses, most of which are
Clighgee 1n providing gools ~n. services for touristse. The nccds

ol tourism take priovrity over bho necds of the peoplee

Lon . opcculation: Hawunii has become a showe in the merkcet place
an’ her businessmen her (im s. The inligenous peojls' ancestrial
lunt is being destroycel anl srcrificel for the tourist industrys
‘he snallness of these beautiful isl-nis, combinel with the rapidly
incveasing pojulation an. boomin. tourist inltustry, has put land ot
oojremium.  as ¢ restlt, land spcculntion has gone wild,

In tiie last five ye rs, scctions of prime land have changed hands
several tames anl gone v 100 cr cent in market value with no
improvenents malc. The aversge Hawnsin finds it financially
impossible to buy lanl or own a home. He must lease property,
ususlly on short terms, from one of the huge corporations catering
mostly for tourisme.

Reeently mony of thesc families have been evictel to make way for
resort hotels, highways cnl high-cost housing construction. Manmoth
constructivn {rojects to jrovite high-cost housing for the influx
of tourists is changing the islanls drastically. New high rise
buildings transfigure this once broathtakingly beautiful horizon

of verdent and brewe mountains, lusk grecn palms, and sparkling
blue ocern into just another prelominantly vertical big city sky-
linc. The vholce 1afe chain of Hawaeil is eniangered by this thought-
less technological rrce

The ef.ect of all thesc is that the people arc becoming lanilcss,
unemj loyment is risin because the tourist industry c:nnot jrovide
en loyment for everyone; the crime r-te is soaring anl prostitution
is ram;ante



SPC~IUCN/2RSCN/ P .3
Page 32

sater Pollution: Raw untreatel sewage i1s pumpel into the ocean
daily, and the sea cannot hold much longer. The volume of raw
sewage could increase in the next few years to the point where
Honolulu, the capital city of Hawail, might be forced to close
its beaches. aond now, much to the shock of tourists, incidents
are being reported of toilet paper and human facces washing up
on ‘alkiki Beach.

This continual bombardment of' sewage into the islands' waturs has
caused the growth of algae to skyrocket and, in turn, poses a
serious threst to Hawaii's jrecious coral reef. Divers have
alrcady reported that vast exjpanses of coral off the honolulu
shore have been taken over anl killed by algae. 4£1lso all the
streams are polluted at the lower levela end parents keep their
chiliren away from them. Larce quantities of fish are beginning
to die in Hawaiian streams. The situation is reaching alarming
proportionse.

air Pollution: 4ir jpollution is also reaching alarming proportionse.
The big jetliners which bring the trourists to the islands are
major polluters, putting as much filth in the air with each of
their aproximately 250 take~offs anl landings a lday as 10,000
automobilese

Birds und %ildlife: when Captain Cook lanled in Hawali there were
70 species of birds and two of mammals native to the islandse

Today 24 of these species are extinct, 27 on the verge of extinction,
and the mammals, the hoar, bat, and thc monk seal, are considered
encangereds Hawaii has lost more of its native bird life than any
other aren in the world and 20 per cent of the United States list

of jeopardized wildlife are Hawaiian spccies. Destruction of the
notural environment is chiefly resjonsible for the slaughter.

Yet filling, draining, cutting, covering anl other drastic alter—
o2tions of marshes, ;onds anl forests are allowed to continue to

t ke their toll in the nome of progress and profit. But even though
many species of wildlife are lost for ever, the environment of
Hawaii is "not yet at the point of no return", as one biologist

yut it. It can be savel if action is taken now, anl a jlan is

drawn up sccording to ecological principles. Today's social and
coonomic }lanning is not the answer, because an economic modeld

re, resents only a small section of the environment: it takes into
account only a fraction of the variables that an ecological planner
would meke use of.

Hawaiits jresent economic design (as with most of the world) pro-
vides maximum despoilation of the environment for the maximum
benef'it of a very few people. There arc still too many in Hawail
who ploce what they consider their own immediate advantages above
all else, too many anxious to sell what little remains of this
primordial paradisee

Undoubtedly, many local people are up in arms over this trend.

There 1s an urgent need to reverse the trend through an outright
ban or tourism, or heavy tax on tourism to reduce the number of

tourists, or placing a moratorium on construction of tourist
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Development should not be cunceived of in terms of marriage

between computer technology anl indigenous traditions. It is

most sensible to conceive of it in terms of increasing capacity

to innovate effectively on the basis of indigenous resources,

which means thinking in terms of ajpropriate technology rather than
up~to-date technology, and in tcrms of human organization as the
principal factor determining whether a technology can be effectively
employed.

The trading relationships between the South iacific Island Count~
ries and the former metropolitan countries are much the same as

they were during the colonial era. The former continue to supply
raw meterials in return for manufactured goodss The prices of these
commodities, however, are very artificial; products badly required
to satisfy local needs arc sold to the former metropolitan countries
to buy manufactured goods which play very little part in relieving
poverty. This pattern of trale is against the interests of South
Pacific Island Countriecs, and the only altcrnative that the ocountries
have is to develop trade among themselves and also lay great emphasis
on self-reliancee.

attempts should not be male to achieve political unity at all costs

or by force. Stable relationships between different regional, ethnic
or communal grou;ings are the goal to which national leaders should
give prioritye. Rulers sh o uld not suppress open politics on the grounds
that development requires unity. If they do, the question should be
asked: Development for whom? For the people within the country or
for outside interests? The rclatively frce operation of jpolitical
portics and other groups can provide checks against arbitrary and
exploitative rulec.

It can provile leaders with leverage to use against foreign
intcrests who may be ressing lemands on theme aind lcaders who
are responsible to ethnic fears and loyalties as well as freely
organized political groupings, can mobiligze popular enthusiasm for
the devclopment effort, in a way which both stimulates the innova-
tive capocities of the people and strengthens the bonds of loyalty
and solicdaritye.

Consequently there should be no attempt to build mass societies out

of the various cthnic groups in the countries. I'olitical and econhomic
decentralization shoulcd be the zoal, in order to stimulate develo=

pment from below which woull make possible the release of a sponta-
neous initiative of the people in accordance with their different
cultural traditions.

Traditional South l'acific Island Countries' societics were not
geared to highly centralizel political anl economic systemse They
were and still arc plural societics, and decision-making was decen—
tralized to a very largc extents Co-operation was in small things
and the government of the people was only the government of their
own family units, and their clans, or at most of their ethnic groupse.
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attempts shoull be mace at decentralizel decision-making, politi-
cally, economically, socially, culturally and religiously. The
government should be from bottom up not top to bottom, leaving
room for central government to grow as leaders and conditions
changees Central government should be allowed to grow to the
different levels o economic, political and social development

of the various sections of the community. It is the various
communities who are in the¢ best position to draw up their own
;rogrammes according to their resources anl needs. Moreover it
would encourage the weaker communities to struggle to advance
themsclves and seck help from the ¢ entral government if need be.

People's needs cannot be met by the f ine tuning of experts and
politicians locatcd hundreds of miles from reality. This can
only be handled by decentralizel economic intervention, locally,
regionally, anl sectorally determined by democratic means, with
the central government servimg only to sort out glaring contra-
dictions anl to allocate certain resources.

Local government should not be as it is in many countries mainly
an administrative instrument or expeniiture committees of the
central governmente. Local government should be an arena for
resolving imjortant clashes of community opinion., The most
important thines about constitutional reform and political change
is not to lead the people into a new system at breakneck speede
Although the system may be the ideal system, the question of how
to moveg from here to there is very important. If people are led
into an entirely new domain they may get lost anl opportunisks
all carecrists come onto the scene. It is much better t o move

to a system that one knows something about; to start from below;
a system that can be understood anl developel according to the
temperament, attituldes and cultural background of the peoples

In the final analysis, it will simply be a molified or modernized
embodiment of the communal philosophy which is tracditional to the
peoples of the South Pacific Island Countries.

I do not wish to give the imprcssion that the pre-colonial era

in the South Pacific Island Countries was an era of Golden age.
In rctrosipect one can pinpoint some aspects of the culturcs of
the vorious peoples which are obstacles to ldevelopment. However,
this communal way of life is beneficial to development and should
be maintained.

VI. ECODEVELOPMENT: THE Cu4SE OF PaPUa NEW GUINEA

Lvents in the South Pacific Islandl Countries have come at a time when
it is neeessary to examine the policy of the present government of
Papua MNew Guinea.

What has impressed me about Papjua New Guinea since Michael Somara came
to power is his rejection of ‘Western or Russian models of industrializ-—
ation as the only solution to his country's problems; his insistence
th~t priority should be given to the rural areas, that a large part



SPC~IUCN/2RSCN/WP 3
Page 35

of his country's industry should be located in the rural areas and

that the people as a whole should be the major and immediate beneficia=—
ries of the new wealth it cercates -nl not merely beneficiaries in the
next generation; and on de~urbanisation.

The Government in its policy booklet Strategies for Nationhood = Policies
anl Issues, December 1974, states that it has Bight Aims - "Papua New
Guinea Bizht aims"e The Light .ims providle a point of reference for

all government wctivities.

The themes of the aims are se¢lf-reliance, rural improvement, reduction

of' inequalities in the distribution of incomes anl services and decentra-.
lization. The Government wants priority to be given to the devclopment

of the rural arecas where 90 jc¢r cent of the population lives. This
apyproach, it is felt, is most likely to solve the country's problems.

I the booklet, Government jolicies to ensure the creation of a

genuinely Papua New Guinean socicty with its own identity are summarized.

The booklet makes it quite clear "that economic growth has been replaced
as the central aim of Yajua llew Guinea's development strategy by self-
relinnce, rural improvement anl equality". The Prime Minister,

UIr Michael Somare, points out in the Foreword to the booklet "It has
been the custom in most countries to focus policies on the attainment

of' econnmic goals, for example a 5 jer cent increcase in G.N.P. or a
growth t.rget of 10 per cent per annum in investment. The hope implicit
in this apjproach was that somehoiw the benefits from such growth would
trickle down to the people., In faoct in those nations purswing those
kinds of policies there has been little improvement in the quality of
life of the people. Instead the lion's share of any new wealth
gerucrated in these countries is captureld by the elite. This will not
hoppen in Pajua New GUinca seeesssssessuconomic policies for largc scale
actilvity have not been given the central }ilace which was normal in the
past in fapua New Guinea anl other developing countries."

Strategy for Chanse

1« Rural imrrovemente The Government reco.nizes that "most people in

Pajua New Guinea depenl directly on agriculture for their livelihood.
In the foresecable future therc will not be enough jobs outside agri-
culture to employ more than a fraction of those who neel cash incomes
anc the Government is strongly committed to continuing support for
agricultural development."

The approaches envisaced arc as follows: Jdeveloping self-help
villages based on the v arious clans or ethnic groups and communities;
diversifying agriculture, developing community or village types of
in-ustries, that is small-scale artisan service and business activi-
ties and rural industries; education for self-reliance at village
or community level; eveloping rural or community health centres;
developing small-genle or appropri te teshnologics at village or
comrmunity level.
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2o  liational sovereinty anl self-reliance: The Government wants the
country to be politically and cconomically independent and its
economy self-reliant. This mcans, according to the Government
booklet, "eitizen anl government control of most enterprises;
subordinating foreign investment to national sovereignty and self-
reliance; ensuring government control of major natural resource-
based entcryrises; restraining economic levelopment to the level
and skills and resources available in fajua MNew Guinea; and
rejecting any agreement which would create substantial dependence™.

The Government rccogsnizes that the "Techniques of production and
organisation will be required from overseas so that other aims san
be achieved efficiently, but the way these are used must be modi-~
fiel to suit Papua NMew Guinean conditions".

To this end, the document states thateeeeso" the development of a
more self-reliant economy may require giving up some of the econ~
omic benefits that foreign investment can bring. To become self-
reliant the pace of foreisn activity may have to be slowed down."

3e  Commerce: The Govermment reco nizes thot the trading relations
becween Papua New Guinea andl the inlustrialized countries is not
necessarily in the best interest of the country. More emphasis
is to be placel on the levelopment of the country's internal
narket anl self-reliance rathcr than concentrating on external
mouarketse

Ie Squality and jarticipation: 4ll citizens are to be given an equal
opportunity to participate in an’ benefit from the development of
the country. Therce will be no avtempt at building a mass society
out of the various ethnic groups in the countrye.

squal opportunity will be ziven for each citizen to participate

in all asjects of the lifle of the country; there will be substan-
tial decentralization of political, economic, social an? cultural
activities; there will be equalisation of incomes among individuals
anc repgions; and there will be equal distribution of Government
services.

There will be equality for womens. There will be participation
of all croups en aged in development. There will be participation
by citizens in decision-making affectin.: their interestse
5 Payua liew Guinea “days: Development will toke place primarily
through the use¢ of Papua New Guinean forms of social, political
anl economie organisation. The Government intends to undertake
a fundamental reorientation of all major institutions towards
Fapua New Guinean forms of participation, consultation and consensus.

Cultural, communal an! ethnic diversity will be recognized as a
strength, and there will be respect for traditional waeys of life
and cultures. Villages are to be preserved and improved.
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Integral human development =  liberation and fulfilment

The booklet insists that moral criteria should be paramount in
the cevelopmernt of the country and not profit. All activities
of the st te will be directed towards the jpersonal liberation
ond fulfilment of every citizen so that each man and woman will
have the opportunity of improvine himself or herself as a whole
person and achieving integral human developmente.

The foamily is regardel as the fundamental unit of society and
will be proteeted and promoted.

The Government wants to increase its awareness of an solidarity
with the people Of other devcloping countries in order to estab-
lish « Vew International Leonomic Order.

These national gzoals anl iirecctive principles became part of the
country's Constitution at Indpendence on September 16,1975

The aim of the Government is to remould Pajpua New Guinean society
in such a manner that the humanism of its tra’itional socilety
reasserts itself in a molern technical community. Consequently,
it is hoped that structural change in Papua New Guinea will
reintroduce a new social synthesis in which modern technology is
reconciled with human values; in which the advanced technical
soclety is realized without the staggerin. social divisiveness
and cep scinisms of the conventional pattern of developmente

and the way the Government hopes to <o this is by the creation
of economic and social communities where people live together
and work together for the gool of all as in its traditional
society; anl which are interlockel so that all the different
ethnic groups and communities also work togcther in co-operation
for the co.mon good of the country.

I am well aware of theimpgssibility of Yaua New Guinea's
experiment being simply copied by other countries. The experiment
is, of course, the product of specific historical and cultural
circumstances. s Papua New Guinea continues to develop, the
prospects for the future are not without uncertainties. But the
experiment , designed to solve the country's problem of poverty,
prosents an interesting alternative for other South Pacific
Island Countries to think about during the current Second United
Notions Development Decade and afters
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c) Input Idcas included both ratepromoting and rate controlling ideas,
- Rate-promoting idcas include aspirations for
- higher standard of living
-- Utilisatio.a of natural
resources
- Environmental manipulations
- Rat¢—contrelling ideas include
— Controlled utilisation
and development
- Concept of Environmental
Quality.

d) Input Lrvironmental Factors > rate - controlling and are the
contributions to thc sy
units,
They include - Resistance to utilisation
~ Recovery means (natural)
-~ Detrimental coffects on lian.

The system is also a fecd-back system where the output affects tae input
as snow: in the figurc.

For sound doevelopment, our aim should be to minimisce outnut 3 - (i,.eu

Euvironmentel destruction ), vhile we optimisc outnut 1 (iceo Economic
growtl: for Man,)

If we represent destruction of the cavironment as cinange in environmental
palaice - or & D and the various compoaents of our model as

M - luman Populatiow, P - Rate -~ Promoting Idcas, C = Rate-Controlling
Tdeas | B - Leoouomic Grovih,

then we may represent the rdations betueon tiesc as follows

2 Doy 1P Do 1
c
D K HP e mee (1) To Miaimisc
C
E ¢ P and Beel and I 1
c M
« By P
©
B o
__:;_ ~~u~«~~u~~~~—~~u(?) To Ontinisc,
IC

For the purposcs of this paper we shall limit out discussion of
conservation to 'envirommental conservation'. This we shall define as the
maintenance of cquilibriuwn in a dyaamic ecological system, This of course
implies controlled chenge,

On hindsight we may state that mal in the Pacific lived in equilibrium
with his cavironment. Therce verce, of coursc, exceptions which we shall
denl with Tater. But ia those soclictics where thiis apnears to nave been
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true, how was environmental conservation maintained ?

The concept of conservation was not consciously recognised in
traditional society, but they did develop practices that ensured some
measurc of consecrvation. Traditional men utilised his resources to survive
in a comparatively static social and ccononic system. He maintained this
system through an efficient and comparatively painless education system.

Before the coming of the Europcans, most Pacific Islanders, except
perhaps the sago palm gatherers of the New Guinea swamplands, had evolved
from a hunting and gathering existence to onc based on agriculture. For
nost, the sea played just as important a role as the land, Fishing was
and rerains an integral part of survival activities.

TRADITIONAL /GRICULTURE :

Let us first turn to their land resource utilisation practices.,

From Noew Guinca in the west to the Marquesas in the east, agriculture
as by subsistence, shifting cultivation. Important agricultural crops
throughout were taro (Colocasia indica), yan (Dioscorca spp.), sweet
potatoes (Ipomoeu batatas) in Polyncsia; Cyrtosperma in the islands between
Polynesia and the Solomons; and Alocnsia largely eastwards of New Hebrides,
Trec crops also playcd an important role when cnvirommental conditions
nernitted. cadfruit (Artocarpus altilis), coconut (Cocos nucifora),
sazo (Metroxylon sppe.), binanas (Mggg_ggp,), arc only sorc of the many
cultivated trec sypecics grown. Therc was, interestingly, an absence of
grain and seed herbacceous crovs. The inmportant non-arborescent crops are all
generally vezctatively propogated.

Except for irrigntion practicos in some arcas such as New Guinea
Highlonds, New Ciledonia, Futuna, Hawaii, manuring practices in  New
Guinea, Uvea and Rerotonsz, complex terracinz in New Caledonia, New
Hebrides! and probably Fijiy agricultural practices were generally simple.
Clcaning involved cutting the forest and burning what was felled. The
clearcd area, often with large trce ond shrub stumps remaining, was then
planted. Agricultural proctices throushout the Pacific worked on the
same basic ideas, such 8 for cxample - taro requires more water while yam
requires better draincge. Aericultural practices varied in different
islands only ~s wuuch as they were adaptions to varying environments.

They were all besed on the senc basiec idecas,.

* Reains of conplex terracing systens arc found in the Sigatoka Valley
on Viti Levu.

Proctices werc such that there was little unnccessary disturbance
of the soil surface after clearing. The practice of planting in
individuil, isolated holes or mounds, the arrangerent of rubbish in
transverse rows on o hillside, the restriction of cxtensive digging of
large plots to the low londs, and the practice of mulching and of
leavins, trec and shrub stunps after initial cleaning, all contributed
to better control of soil crosione.

The planting of trce crops is even less disturbing to the soil
and to the native populition. Trec crops, cxcept for coconuts, were generally
never planted in lorge single stands, but in nixed stonds, of'ten inter-
sversed with neotive trec species. Trec cropping involved little initial
clenring ond cven less conscquent cleoring. It is fair to assume that
past of thoe inhohited islmds originally snpported forests., Tree cropping
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therefore simply cnuloted the structure of natural vegetation and as a
conscquence the physical enviromnent was not as cxtensively altered as

would otherwisc be the case., A sufficient diversity of species of plant forms
remined to continue to provide 2 diversity of habitats for associated

fauna and flora. This ensured a store of predators for any introduced
agriculturcl pests,.

MAJOR FEATIRES.

That traditional ian lived in cquilibrium with his environment was because
of the followin; fcctors =

Te His socio~-ccononic systen was a comparatively stotic oncs

Llthoush imnovations must have occurred, and werce adopted, so that
society did progress - og for example from a nomadic gathering one to a
settled agricultural one — it is doubtful that they were actively
encouraged. However new introductions from without were often quickly
adopted - as for cxenple the usc of iron fish hooks., Traditional man's
denonds were linited and he sow his nceds within his reach., Subsistence
agricul turc with hunting and/or fishing sufficede There was no strong
urge to produce more than was necessary for survival cxcept on occasions
for feasting or for tradc.

2e He was much more awarc of his environnent in a way relevant for his
existenccs Painlegsly from infrnthood, by watching, listening, and
imitating, he lcarnt the corponents, changes and whins of his environnent
that werc relevant for his surviwle. IHo learnt to regulate his life
aceerdingly. The tines for planting and for harvesting for cxanple,

werc herolded by natural indicntors. In Fiji our whole year was divided
into scasons for clearing, planting, or harwvesting, cach season's
comncncenent being indicated by the aprnearance of a relinble annual
natural ovent such as the flowering of certain plants, the spawning of
certoin fishes cr the changes in the phases of the moon.

For cxannle the flowering of the reed (Miscanthus florindulus )
hernlded the harvesting scason., Yans were horvested and stored in special
garden storehouses (lololo). Thc appearance of ncw shoots on the stored
yan tubers indicated it was tine for land-preparation.

Garden sites were clearcd and plots mnrepared, IMitural occurrcnccs
associated with the different scasons were also observed and gencrally
known, In thc easce of the flowering of the reed it was generally known
that in that period there would be an incrocse in fly population and an
increase in coleiwn oxalate crystals in the taro leaf (rourou)e The
latter was indicated by its itehy coffcet on the throats of those who eat
TOUTO U,

4s well ag those facts of the environnent which were generally known,
therc were others which were understood only by specific menbers of society.
For cxonple, o socicty's carpenters knew the properties of the different
tirber speecies they had to usc, better than did the other members of that
socicty. Fishermen lmew better the behaviour of fishes. They knew that
durinz the duruka (Saccharum pdulis) senrson, fish bite bait nearer the
shorce Thus there was speeial mowledge of the environmment associated
with spocifie voentions,
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Youngz boys acconpanying their fothers through the bush would learn to
identify useful =nd hormful plants, the foraging habits of wild pigs, or
the fovourite fruits of plgeons. Young girls out on the reef flats with
older wonien loarnt the habits and favourite haunts of fishes, crabs,
sca shells, and began to differentinte the useful from the harnful,

Se He had an efficient cducation systen that cnsured not only awarencss
of the enviromient, but faithful continuation of survival activities
nceessary to nintain and conserve that socicty in that cnvironment in
perpetuity. Thus whatever conscrvation proctices cxisted, werce effectively
h-nded on to subscquent gonerations.

4. He used his adninistration svsteri to onforce certain conservation
procticess  This wes done both formially end infornally. Formally,
traditiontl socictics had a systen of toboos naintained by o special person
or wnersons in the socictye The conditions, rules and regulations for taboo
were corcfully handed down through thosce special suardians; be they chicfs,
pricts, or family hends, They were strictly adhered to, often on pain of
death,

In Fiji a lorge cercuonial gathering would be anticipated by certain
taboos such as a ban of fishing in a particular arca, gathering coconut
fron a specificd st:nd, harvesting fron special denarcated gardens. This
cnsurcd a build up of rcsourccs for the feasts. The Maohis of Teohiti
deliberately rcduced conswiption fur sore period before the occurrence
of a big feaste There waes however, never a pertanent taboo, in any area,
spocifically f or conscrv:tion. Perrmanent taboos werce for other reasons,
such as the rescrvation of o hoven for departed spirits, or an arca for
the tribal sod or gods,

Se His systas of shifting agriculture ensurced the maintenance of an
cenvirennental cquilibrium. VWhile he chopped down a forest to establish a
fresh gorden in an arce, he left o fallow to grow a new forest in another
QTCi,

6. Population renained small enoush so that in terms of our nodel,
inputs ('Huwen Popul.tion and R.P. Idoas') did not ecxert a pressure greater
han input (fenviromiental factors') could counterbalance.

Thus in traditional South Pacific Sccicties, ran lived in cquilibriun
with his envir~mient, ond the ccosystors nointained a balance of forces and
a slow rate of chonge.

TODAY'S PiCIFIC.

Returning to our nodel, the ccosystens will naintain equilibriunm
so long as the combined effects of Hwan Population and Rate Pronoting
ideas is countorbalenced by an ecqual force of cnvirommental factors and
Rote Controllines ideas. he four are constantly interacting ferces, cach
boing nodificd continually and creating o dynanic cquilibriur on food—
breks  Thus the rote of change in the total ecological systen is
dependent on the rote of nmodification in the four input arcas, and the
nagnitude of the pressurc of the four forces.

lointenance of equilibrium of the ccological system did not provail
in all Pacific socicticse In the Marquesos, Vinton® reported a decination
of the bird and sen-ianmal popul~tions, and a drastic reduction of the
turtle and chiiton popul-tions shertly ofter nan's arrival on the Scene,
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Here the bird and sca-narmal population could not adjust to nan's
cxploitaticn, The turtle and chiton however did adjust and naintained a
nuch rcduced but constant populntion to present tines. Man's actions
here resulted in cnvironnental change in as far as the systen lost the
offeets of sca normnlg and birds, but with tire 2 new equilibrium point
was reached, as shown by the stabilisation of the chiton and turtle
porulations.

Where the enviromnent is affected to such an extent that nan is
affceted adverscly, cither he has to change his ideas or practice sone
neasure of ponulotion control. leny traditional societics followed the
lotter to varying degrecs, In Tahiti, population control was practiced
to the cxtend of infanticide to linit fanily nuibers.? In Fiji, as in
nost othcr socicties, population numbers were controlled to sonc extent
by regulating spocing of children, A husband, for cxanple, was not to
sleep with his wifc until the baby was weancd — usually at nine nonths
but sonctines up to o year or norcs

When, cvon with thesc ncasures, population pressure remained high,
South Pacific peoples took to enigration to now lands. This was their
nost cffeetive necthod of relicving population pressurc on the cnvironnent.

With the inpoet of systens of cconomic developnent aided by
sophisticoted tochnolegy, today's PRucific sccictics can no longer remain
static. Pressurcs fron inputs 'Hwwn Populations' and R.P. ideas, have
inereasced rapidly, so that changes in the ccosystens have narkedly
accelerated,

How far the cnviremient can stand these forces, and what conscious
or plammcd nodificntions nced to be nade to the four input arcas to
raint2in a balance, 1s, the concern of this confercnces. Whether we can
learn from troditional practices, is the concern of this paper.

eng the countrics of the SPC region arce sonce with very hich rates
of population growth. Tonst ~nd Snnoa have over 3% annual growth rafe,
while Fiji's rate dropped to under 355 only after 1960. Peoplc's
aspirations arc high, so thot therc have been increased denmands on resources

in the attenpt te zchicve higher standards of living.

To rnodify input 'Funan Populations!, neans effective measures of
population control. Traditional societies did practice some form of
population control.

To nodify input 'R.P. idc-s' will involve scveral anpproaches i=
In traditional societics, the cduceticn systen was coffective in inculcating
not cnly an aworencss of the caviromrent, but «lso a respectful utilisation
of it, The modern cducation systenn in the Pacific has so far failed to do
this.

The formal adrninistruative systen whs utilised to cnforce sone
conservetion pri.ctices. To=day's Pacific governrents have not used this
principle cffectively. Troditional sociceties planned their land usc to
saie cxtent. They did net mix sgettlenent with crop gardens for cxanplce
One did not find o plot of tore within the village cnclosures They naxinised
agriculturnl output to sone .xtent by planting crops in the nost suitable
orease  For cxanple Colocasia ond Alocasia were plonted in low-lying areas
whore thoy grev best while yon was planted on gentle slopes where it grew
beste llodern Predific societics can also do the sanc on g larger scale.
Coupled with GDP ns the wain adn of developnient plans nust be some neasure
off LD or onvivoiental destrnetion resudtiny fron the achievenent of
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econonic progrcss, Thus planning nust toke account of cenvironmental

factors, he cncourasencnt of non-asriculturel industries to relicve
population prosgsure on the lond is inportant. Better planned agricultural
use of total aveilable land so thot it is used not only nore intensively,
but rnore cffeetively, is nccessary, This nay be done not only on a national
bnsis, but also on a Prcific~wide basis. Vhere 2 country cannot produce
gsoncthing efficiently, it is better to inmport it fron another nore able

to do so0, thus the intensive usc of fertiliscrs, pesticides, weedicides on
norginal lands vay be avoided in certain cascse

Whercas in traditionnl societics the nopulation densities were such
a8 to allow sone ronsure of r.covery by the enviromient, in nodern societies
iL Vlll not do so, Thus for exanple, where then 7 cleared area was left
lon;: cnough to roevert to secondary forcst, now it ray not be so. Active
and dirveeted atteupts to aid environnental recovery are thus nccessary.
For our above exanple this would poon accelerating regencretion by planting
forecst specics, cxotic or native, in abandonced creas.

So far, idcas of cnvironnentsl utilisation and nmanipulation have been
formulated with little ddoa of the resultant changes in the ecological systen
and feedbock uffectu. For nan to control changes in envircmnentnl factors
so the ccological systen of which he is o part rnaintains an equilibriwm,
ig an idenl difficult to achiceve but worth striving fore For the achievenent
of this objective, it would be nccessary to sct up an oxtensive envircmnental
nonitoring systor, coupled with the allocntion of grecter priority to
enviromental issucs in plannineg and conducting ccononic developricnt.

There nre constriints of course, the most inportant of which is cost. An
cnviromental nonitoring systen for oxnnple, would be nn expensive
mdertaking.

Whether or not the peoples of the Pacific will be preparcd to pay
the costs of mednttining o balonced ceosysten, will be a neasurc of the
success of efferts such s we cre rutting into this conference.
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FOREVWORD

Many marine and marine-related ecosystems are now in serious jeopardy
and action to protect and manage habitats of critical importance to
the survival of marine species is urgently needed,

IUCN has asked Dr. G. Carleton Ray at The Johns Hopkins University,
Baltimore, Maryland 21205, U.S.A., to undertake a study on the conser-
vation of critical marine habitats which involves the identification
and description of such areas and preparation of plans for their
conservation. The work is being carried out under a grant from the
World Wildlife Fund with additional support from UNESCC and the United
Nations Environment Programme,

One of the objectives of the study is to provide criteria for the
selection of areas to be set aside as marine parks or reserves and

to prepare guidelines for their management. Dr. Ray has drawn exten-
sively on materizl available to him from many quarters, particularly
through his association with the Conservation of Ecosystems Program
which wvas carried out until late 1974 as part of the U.S., contribution
to the International Biological Programme (Darnell et al., 1974). The
"National Workshop on Sanctuaries” (Lynch, Laird, and Smolen, Eds.,
1974) provides a background on marine sanctuaries relative to impor-
tant new U.S. legislation, the Coastal Zone Management Act of 1972

and the Marine Protection, Research and Sanctuaries Act of 1972, and
this is also referred to in this study. However, the point of view
expressed here is more general, in recognition of the fact that prob-
lems and solutions differ in various regions and areas.

Action has already been taken in various parts of the world for the
esteblishment of marine parks and reserves. The recommendations of
international meetings, including the First and Second World Conferences
on National Parks (Adams, 1964; Elliott, 1974) have been important in
leading to action. Nevertheless, there is only a small number of

such reserves and, unfortunately, due to the nature of the coastal and
marine environment, it is probable that few of them are self-sustaining.
Therefore, a broad ecosystem-oriented point of view is presented here,
particularly with regard to the value of parks and reserves in ecolo-
gical resecarch and in monitoring the impact of man.

The present paper has been prepared as a working document for those
engaged in marine conservation in general or in the creation and
management of marine parks and reserves in particular. It is a
preliminary essay and is being circulated to attract critical comment
with a view to its revision and expansion.

The paper is to be read in conjunction with IUCN Occasional Paper
No. 14 ¥4 Preliminary Classification of Coastal and Marine Environ-—
ments® by G. Carleton Ray (Morges, 1975).
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PREFACE

Marine conservation has an ultimate goal to incorporate the Iknow-
ledge derived from marine ecology into the fabric and practices of
all societies so as to assure the maintenance of the health and
productivity of marine ecosystems and the diversity of life within
thems To work toward this goal, we must greatly amplify our efforts
to identify habitats which are critical to the survival of marine
species and biotic communities, and evolves methods for their conser-
vation so as to exemplify how the broader aim may be reached.

The term "critical marine habitat® is here taken to mean those iden-
tifiable areas which are vital to the survival of a marine species,
at some phase in its life cycle, or of a marine habitat, community
or ecosystem, becausc of the ecological processes that occur within
it. These may be extensive commmities, such as mangrove-sea grass-—
coral reef systems, or small arecas, such as rookeries for seals, or
unique areas, such as lagoons waich are important as whale breeding
grounds, or even terrestrial areas, such as watersheds which nourish
an estuary.

It is recognized that in the long run there is only one critical
marine habitat, the sea itself, The “marine revolution® in which
mankind is now involved, requires recognition that civilization as
we know it, or an improved life style towards which we strive, is
dependent upon the health, diversity and stability of marine systems,
Terrestrial areas alone cennot provide sufficient food and other
materials for the survival of mankind., Our objective must be no
less than the comprehension and preservation of marine systems and
the cessation of man's deleterious impacts upon them,

Such an objective is simple to state and has been stated in various
forms many times in the past. The simple truth is that it is not
bcing met — notwithstanding many mectings and conferences with

their recommendations, and the clear warnings which marine ecology
provides, The establishment of a fev parks and reserves is a hopeful
sign, but is also only a partial approach, There is no alternative
to a massive, integrated effort of scientists, social scientists,
lawyers, politicians, and public relations personnel in a regional,
world-wide attack on the problem, Ecological science must take a
lead since the primary need is to modify man's life style to the
realities of ecosystems which he is far from understanding or con=
trolling in the sca and coastal zone, but which he is presently
destroying, The reversc approach —— i.e, modifying the seca to man
or what has been called the “engineering mentality? ~— clearly will
not work in the light of our present knowledge or for the foresceable
future,

How man handles the ceastal zonc and the ocean commons is perhaps the
most critical issue of la problematique (cfo the Club of Rome), since
these arcas are currently vicwed as a placebo to the overuse of the land.
Permancnt solutions do not lie in drawing lines about what areas or
species arc to be exploited and what are not, nor do they lie in
expansion of state!s rights, nor in preservation of tradition. They

lic in new directions, particularly in ecologically-oriented, regional
applications of system thcory, in rcadjustments of life styles, and

in alteratiens #f prejudicial lincs of thoughte

One such prejudice is that which exists between industrialized and
non~industrializcd nations or arcas. The contrasts between them are
real, but each is destructive in its own way to marine resources.
Induatrialized nations have already Jealroyed resourves and have
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exploited much ocecan space —— their own as well as others —— in their
short-term interests, However, there is evidence that this trend is
being reversed in some quarters. Conservation practice and theory
have advenced and, most significantly, these nations have at least
addressed the need to curb population and per capita consumption.
Noreindustrialized nations have destroyed more of their marine
resources than would at first scem apparent., A few have taken some
marine conservation action, such as the establishment of parks and
rescrves, but these often are gestures toward the development of
tourism., Many have laws on the books for conservation of habitats
and species, but these largely go uwnenforced due to short-term
resource or cconomic needs, Most dangerous is the lack both of
technology for marine conservation and of population planning.

With the notable excception of a very few Yecosystem peoples™, the
non-industrialized nations may facce a worsc and even more immediate
crisis than the industrialized ones, should present trends continue.

So far, man's approach to “critical habitats’ has been largely to
identify rare, threatened, or endangered areas or species and to

make efforts to set them aside or protect them, VWestern man, mostly,
has reacted emotionally to loss of aesthetic values or scientifically
to loss of genetic resources while at the same time eating, breathing,
buying, sclling, and therefore destroving, what is common or taken for
granted, Tke “protectionist® approach emphasizes a drawing of legal
or geographic boundaries, which do not rcally exist ecologically,
around vhat is considered, usually on a highly seclective basis,
exploitable and what is not. Such an approach may save the rare,
threatened, or endangered, for a time at least, but only so long as
ecological support systems and processcs are also maintained. What
such an approach cannot do is prevent the common from becoming rare

or the clean from becoming dirty. Thercfore, systems applicatigns .
are required and this is especially true and difficult in the gigantic
“sink® we call the sca, or the tortuous ecotone we call the coastal
zone, 1In this coastal zone the majority of the vorldts people live,
and the greatest diversity of 1life on earth existsy from it man
extracts about half of the protcin hc cousumes, as well as a large
portion of his recreation,

hould present trends continue, that is, should population continue
to grow, should per capita consumption continuc to increase, should
conservation continue to be piecemeal, and should ments activities
have the effcct of creating leaky, non-viable ecosystems, then there
will soon remain but onc endengered marine habitat — the sea itself,

I suggest that we take the approach thaot this ¥long-range® danger may
now be upon us even though we perfectly well know that the sea is far
from dead, that abundance and good cnvironmental health remain in many
quarters and that restoration of many perturbed areas is clearly poss—
ible, Some arecas need to be set aside as parks and reserves, But the
overwhelming need is to meet the long-range goal stated above. The
short-range objective of protection of certain critical habitats is
the route towards this end,

How long is ¥long-range®? I would guess that if concerted and dynamic
action does not proceed imnediately, come now alive will live to see
ite

G. Carleton Ray
Morges, December 1975,
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TNTRODUCTION

Threats and Solutions

It is generally aclmovledged, cn the basis of both fact and intuition,
that the seas are in jeopardy. Pollution abounds, overfishing is pre
valent, coastal development remains excessive, and there continue to
be losses in the productivity of many regions, Further we sense feed-
backs which imply loss of stability in whole systems, There can be no
doubt that the total impact of man's activities on the coasts and seas
is impressive - and frightening in a world which still deludes itself
that the seas are a panacea to our cveruse of the land,

The literature is extensive on this subject. Hood, Ed., 21971g revievs
the pervasive perturbations of man on the sea, and Clark (1974) sumnar
izes problems of coastal ecosystem conservation, Edwards and Garrod,
Eds., (1972) take an ecosystem~oriented approach tn conservation which
reveals many possible new approaches from fisheries management to radio-
ecology in grappling with the many problems before us., Ketchunm, Eg.,
(1972) points out that natural coastal systems may no longer exist,
that "optimum human use" must be developed by means of models, and that
a major effort must be devoted to this task., The U.S. National Academy
of Sciences (1973) exanined water quality criteria and found that major
emphases needed cshifting, for instance, from lethal to chronic effects
and from diversity-stability indices to the determination of “most
sensitive crganisms™ for monitoring purposes., Botli of the latter
studies made a strong case for the reserve councept, a concept largely
devoted to both preservation and research and which has evolved far
beyond early thoughts on marine conservation as implied by "parks".
Lynch, Laird and Smolen, Eds., (1974) review the application of marine
"sanctuaries? for purposes of mitigating impact, research, and monitorw
inge

Specific studies on the precise nature of man's impact, from geological
to biological, abound, In a brilliant, concise paper, Inman and Brush
(1973) cite impressive facts; for instance, WIf everyone in the world
decided to spend some time along the 440,000 kn of world shoreline,
each person would have less than 13 om of shoreline’, Although only

5% of the world!s arca is the productive continental shelf, about two-
thirds of the world!s population lives there, These same areas receive
the bulk of man's impact in terms of waste discharge, thermal discharge,
dredging, mining, poaching, and coastal destruction., Further, they
point out that coastal waters have limited flushing capacity which
contrasts strongly with the mentality which states: "the solution to
pollution is dilution®.

Turning to estuaries, which roank as among the most productive areas on
earth as well as among the most threatened, Darnell (1967) reviews the
many perturbations which occur there and also states: "lhe dreadful
problem thzt we face is that there does not now exist in scientific
literature sufficient information to quide ecologists in predicting
the detailed cffects of major environmental modificationSee«™s

A sample scenario of the sorts of problems encountered begins with a
study of Likens and Bormann (1974) which showed approximately a 1500~
fold difference in sediment yield between a clearcut forest converted
to farm and pastureland, and a stream runing through mature forest,
The differences between that same stream and a construction site in
Baltimore was about 20,000-fold) This represents vast differences

in the inputs of nutrients emd pollutants between these three site
types as well, Loftus, Subba Rao, and Seliger (1972) studied responses
of phytoplankton to alterations in the physical and chemical parameters
of Chesapeake Bay and found that relative species compositions changed
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drastically. The conclusion raised by these two studies is: whereas
we cannot predict the exact impact of clearing and construction on
estuarine systems, we can say that we are drastically affecting the
life support systems of essential resources to man through ecologically
non—~conforming development., Is such development, or the experiment
which could prove the final result, worth the risk?

Two further scenarios are worth mentioning. The first concerns one

of the most aesthetically and scientifically valued, and highly
productive biomes of all - that of coral reefs, Johannes (1972) lists
the many serious perturbations of man on coral reefs; the total effect
is staggering, They include a variety of activities from souvenir
collecting to siltation and pollution, the latter of which reduce the
clarity of water and have a serious effect on coral. We are aware,
for instance, of the symbiosis between corals and included a algal
"zooxanthellae” and of the cleansing rates of corals, both of which
mean that silty, dark water, as is caused by some forms of pollution
and dredging, is inimical to reefs (Gorcau, 1964; Lang, 1974). Even
when coral reefs are included in parks, their protection is not
assured, For instance, Voss (1973) has reported the "death™ of patch
reefs of the John Pemnekamp Coral Recf State Park in Florida because
of outside, as yet unidentified, influences. Strong possibilities

are pollution and dredge~and-fill activities.

The last scenario is a reminder that the perils of pollution continue
unabated in many areas. Here, the literature is huge, but among the
most astonishing cases, to my knowledgc, concerns damage to a whale
which merely swam through the “boues rouges® (red muds) emanating from
an industrial site in Italy, Pichod-viale (1974) reports that the
whiale died because of deep skin corrosion and heavy metal impregnation
through the damaged skin, Though this is an extreme case, it calls
our attention dramatically to the pollution problem, and also to the
fact that waters in many parts of the world are closed not only to

the extraction of humen food, but even to human contact.

Thesc are but samples of the problem of perturbation by man. It is
clear that the valuable resources of the sea will not survive without
deliberate managerial intervention on their behalf. However, it
appeers unfortunate that to date national and international agencies
have been only partially able to cope with problems of perturbation.
50 long as civilization's pattern of growth is sustained, the road to
ecocatastrophe and the collapse of many cultures as we know them is
assured. MNevertheless, whereas it is clear that our uses of coastal
and marine systems must be altered so as to preserve their productivity,
it remains to be seen how extensively ecological concepts will be
incorporated into actual practice. It has been said that if nistory
teaches us anything it is that man does not learn from historyl
Civilizations from Mesopotamian to Mayan have collapsed due to
environmental abuse and there is no assurance that any present
civilization is irmune. For example we no doubt recognize problems,
but it is astonishing how readily we reach for the quick technological
"f£ix", Forbes Magazine (January, 1975) carried an article describing
an underwater bulldozer, developed in Japan, 47 tons in weight and
costing about $70,000, which some coastal city mayors see as a solue
tion to their beach erosion and restoration problems! There is little
doubt that there is insufficient appreciation of the value of solid
ecological solutions (some of them free) for the already very wide-
spread damage suffered by marine systems, nor that environmental
damage threatens the support base of man himself at a time when his
population is still explosively expanding and his per capita consump-
tion is increasing.

Lnevitably, protection of coastal and marine systems will interlock
with the Law of the Sea. I have spoken of man's dependency upon the
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sea as the marine revolution®™, in analogy with the previous, and
still continuing, agricultural and industrial revolutions (Ray, 1970).
The point was made that traditional legal systems for the sea are not
in accord with what we lnow of marine systems and although that paper
is out of date, one still finds only a modicum of ecosystem thought
in the LOS discussions. There is still an over-riding concern for
Pyields"™ and "products® and a weakness in the formulation of long—
term objectives, And there is very little planning which identifies
systems as the proper units for management, These matters were
examined at a recent Workshop on the Conservation of Wild Living
Resources (Anon, 1975) which stressed the failure of international
management of ocean fisheries., World catches have increased, but

the rate has slowed despite an increase in effort and some marine
resource populations have not proved able to withstand fishing press—
urc. The Vorkshop redefined some principles of the 19580 Geneva
Convention by the addition of several emergent ecological principles.
Most significantly, it defined resources as parts of their ecosystems
and called for conservation of ecosystem and population stability.
Peculiarly, neither the Vorkshop nor LOS discussions seem to have
considered in much detail the rclationships between coastal and open
ocean jurisdictions and management, nor the role of critical marine
habitat identification and protection.

Clearly, systems camnot be divided on the bases of legalistic procla-
mations about territorial limits any more than they can be separated
by what is a “product” and what is not. The first is a largely econ—
omic spatial decision, the second a value Judgement, and both are
ecologically unsound, A current example concerns the role of the
Waddensee., The value of this area as a nursery ground for inter—
national fisheries is well known biologically. Living resources,
that is rencwable ones, are clearly of greater value than non-renew-
able ones, as there is no theorctical limit on the time during which
they may be exploited. Yet the decision by some coastal states which
have jurisdiction over the Waddensee, or which influence it by pollu~
tion; is reverse - its value is seen as more important as real estate,
as a dump, or for extraction of various non-renewable resources.

What responsibilities do coastal states bear for stewardship of this
critical habitat which clearly influences an entire ecosystem beyond
their jurisdiction? What is the ecological unit, how can it be
legally described and how can it be managed? One hopes that the UN
Conference on L0S will come to terms with such questions.

Law of the Sea discussions and sub-discussions go on, seemingly ad
infinitum (and often ad nauseam), but in the meanvhile, part of the
answer to marine conservation is national and regional efforts to

set aside parks and reserves, Genetic and ecological systems are
valuable national and international resources which are theoretically
Perpctually ronewable, but which are fragile, When they are gone,
they are gone with finality. Mankind must protect samples of each
major and minor type of habitat and commnity in order that ecosystems
themselves will be made known and protected, In the history of conser=
vation, early efforts towards the establishment of reserves dealt
largely with species protection, mostly those that were endangered or
of interest to sportsmen or commerce., Associated with this was the
protection of areas of scenic or historic value; still, the intent
was to preserve what was conceived Yendangered” and the objectives
vere not truly ecologice. How could they have been? The science of
ecology did not truly exist at that time., Later, habitat protection
Came to be entrained in these objectives, but it has been all too
recently that we have realized that in very few cases indeed are
“protected” habitats large enough to preserve the elements necessary
for their continuity or the species they contain, A reason for this
is that the natural commmities which we seek to protect are not




stable in time or space rnor are they independent of their ecosystems.
Migratory species, as many fish and marine mammals, are only protected
in part by reserves set up for them., Further, the limited size of
reserves implies that there will be loss of species and genetic diver—
sity and control over the fatc of the reserve is not possible within
he reserve itself., Vhat we will be left with in the end are a series
of fragile, simplified habitats in an otherwise altered land or sca-
scape, that is, Mislands® which are highly unstable and which can
hardly be called '"natural®™ at all. Thesc statements rest on the
theoretical work of MacArthur and Wilson (1967) and upon such analyses
as those of Diamond (1975) and Terborgh (1974). These have important
implications in conservation.

Thus, very recently and largely through the rise of ecosystem science,
ve have come to lmow that what is really vital is the preservation of
processes -~ evolutionary, genetic, and ccological., This is something
we do not sufficiently understand, but it is not altogether intuitive.
For example, we lmow of nutritional processes involved in the detritus
food chain which makes mandatory the preservation of coastal producti-
vity (Darnell, 1967; Odum and Heald, 1972). We know of nutrient
short circuits™ in the sea whereby organisms moving through ocean
boundaries transfer nutrients in ways that current structure cannot
explain (Valsh, 1972). We also have begun to understand the important
role of predators. In large fresh vater systems the crocodilians have
been shown by Fittkau (1973) to be important in nutrient cycling and
pooling, and the loss of these sredators may result in a decline in
local fisheries How extensively this may apply to marine systems

is not known, but analogously, Estes and Palmisano (1974) have indi-
cated the importonce of sea otters, Enhydra, in maintaining the come
plexity and productivity of their inshore habitat through their
dietary habits, alterations in herbivore populations, and resultant
chaenges in aquatic vegetation, These results are exactly opposite

to the widespread feeling that getting rid of predators will leave
more for man's harvest or has little ecosystem effecty They also
serve to remind the oceanographic community of the importance of
predators in maintaining oceanic ecosystem stability, a feature which
has been regrettably too little considered in their overwhelming
emphasis on primary productivitv. The role of large predators in
nutrient transfer, nutrient pooling, and the maintenance of prey
diversity (noredacor effcct") has been established for terrestrial
systems and there is incrcasing evidence that this applies for aquatic
systems too, Paine (1966, 1909) has identified "keystone® species as
those which have a major environmental effect. The identification of
such species is of profound importance.

All components of ecosystems, large and small, play a part in the
maintenance of ecosystem structure. Woodwell (1974) warns about the
consequences of loss of this structure. e issues a clear warning
about the exploitation of the Yassimilative capacity® of living systems,
a bit of jargon that has come to be a standard of dangerous compromises;
indeed Yassimilative capacity? is a bit like "no significant effect” in
that neither may exist for meny of man's perturbations. Woodwell
further statess "Clearly 'stability?! at the level of the biosphere is
of advantage to men® and he cites a lawyerts maxim in a plea for an
international "no releasc' policy for pollutants: Sic utere tuo ut
alienum non laedas or fuse your own property so as not injure anotherts?,

In a related sense, Holdren and Ehrlich (1974) call to our attention
the "natural services® of natural systems: Ffood production, conversion
of wastes, control of the majority of pests and diseases, and storage
of genetic information. 1o technology of man, now or in the foresece-
abhle future, can perfocm (hese serviooes 1o 1he exient necessary for
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our present civilizatioan's continued support on this planet. They also
point to a vastly important fact of life, that man emphasizes the
productivity of systems, wiereas nature emphasizes stability. No more
pertinent example can be found for the mar-nature conflict., Thus,
eccsystem evolution progresses towards no net community productivity
because mature natural systems recycle nutrients efficiently. Man's
Psystems®, such as farms, are simplified and recycling is minimal.
Further, we cannot depend on the oceans to solve the coanflict.

Holdren and Ehrlich point out that its vast bulk is deceiving; 99%

of oceanic productivity takes place under 104 of its area and half of
that is in the 0,14 where coastal upwellings predominate., According

to late FAO figures, we are already harvesting over half of the poten-
tial protein of the sca; at the same time, we are destroying the seats
production potential. What the result has been on stability is not
Inown, but clearly therc is conflict with natural processes and
services,

I have previously attempted to emphasize the ecosystem approach to
marine parks and reserves (Ray, 1972 and 1974). Ray and Norris (1972)
have emphasized the "regional managemeint® approach to marine resource
management. This means that we must place our efforts on two levels,
the first of which involves systems concepts and the second of which
involves implementation: put another way, we must evolve a strategy
for marine habitat protection and, flowing from this, a technique for
procedure. We must employ multidisciplinery efforts and effective
information transfer so that our efforts will not be isolated. And
we must do these things rapidly,

These arec complex issues, but we must not await the accumulation of
complete lmowledge -~ on impossibility, anyway — before taking signi-
ficant action. Wallis (1971) was among the first to review the marine
parks of the world. He laments that "past conservation action has
stopped; to a great extent, at the edge of the sea; resources beyond
were 'out of sight, out of mind'™., As far as parks were concerned,

he was absolutely correct. BJjorklund (1974) gives the most recent
review of marine parks and we see that even now these protected areas
are pitifully few, Even more notable, there are few nations which
have token the ecosystem approach to marine conservation and none
which have truly implemented it, That is, the park/reservq/sancturay
concept ranks high, but what lias not been considered in nearly enough
detail is Liow their cstablishment will make enough of an impact on
man's perturbations so that present trends may be reversed or at least
intelligently monitored, This clearly involves considering the long-
range biological health of protected areas, their relationships to

the marine and terrestrial ecosystems on which they are dependent,

and their utilization for research and monitoring. Utilization for
recreation, as implied by "parks™, is certainly important, but remains
subsidiary to these broader ecological objectives.

Other aspects of this problem are that Yparks® and Yreserves® are set
2side by boundaries which are almost always ecologically leaky™ and
the very action of "setting aside® raises conflicts with those who
often would benefit most from marine conservation. Most notably,
sport and commercial fishermen need more, not less, conservation action
in order that the natural productivity on which they depend may be
preserved, However, fishermen often stand against reserves in fear
of losing "rights®., Similarly, hotel and property owners fear losing
property value, Strangest of a2ll, some who purport to appreciate the
beauties of the sea (shell and coral collectors, for example) do not
wish favourite arcas to be put off bounds, but continue to exact a
stupendous toll from the sea., Therefore, park and reserve establishe-
ment is seen by many to be in competition with their interests, when
actually it is precisely the opposite-
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Another aspect concerns the setting aside of Yresearch natural areas”,
Many short—~sightedly object to the removal of areas from full utiliza-
tion by the present generation, On the other hand, Moir (1972) points
out that to some, conservation requires development; they object to
large areas being devoted to narrow scientific and educational purposes.
Is not Inowledge of how systems work at the heart of the matter? That
is to say that even though we overcome obstacles, our vistory may be
Pyrrhic. It is not sufficiently appreciated that such action will
result in only limited ecosystem=process praservation. The most vital
use of such areas may lie in the monitoring of mants actions, in
research, and in the use of these efforts to mitigate those actions
through modification of them. Research and monitoring in natural
areas must determine which of man's actions are compatible, which
prohibited, and whiclh to be modified, The standard must clearly be
ecological, not socio~economic, and these determinations must be made
on a site-specific basis (McCormick,; 1975).

There is a great difference between developed and lesser developed
nations in their approach to these issues. The former tend to be
"preservationist" and the latter seek "development™. But with regard
to monitoring of man's actions, their needs converge. The Man and
the Biosphere Project £ on “Conservation of Natural Areas and the
Genetic Material They Contain®? clearly recognizes this and has made
an effort to define "biospherc rescrves? (UNESCO, 1974) which we find
to be the closest present approximation between rescerve purpose,
ecological reality and the desirc of many nations to monitor and
control development, But it must also be emphasized that these
reserves do not replace the older Ypark® and “reserve definitions;
rather they augment the park concept.

“The concept of biosphere reserves involves a broad philosophy
of conservation. The great changes in the world in the last
decades have made it clear that a new dimension in conserver
tion action is required, to provide both for the perpetuation
of the earthfs living rcsources in all their variety, and for
the proper study and understanding of the change affecting
them « for the future use and enjoyment of mankind. The
international network of biosphere reserves is intended to
provide this new dimension by the maintenance of ecological
processes on an appropriatc scalec, Tne concept of bilosphere
reserves may bc viewed as an approach to maintaining the
integrity of biological support systems for man and nature
throughout the whole biospherc. As such, it involves conser-—
vation, restoration, and the acquisition of knowledge for
improving man's stewardship of both the domesticated and wild
countryside®, (Emphasis supplied).

I have underlined what T believe to be the most salient thoughts
vhich, if understood on an ecosystem level, describe the magnitude

of the task before us. Indced, the emphasis on processes and steward—
ship is no small matter. No longer can the “setting aside” of marine
arcas for their amenities alonc, as Vparks® imply, be our isolatec
purposc, for thc ecological health of such encompassed arcas cannot

bC guarantced by tiis means alonC. We must also lcarn to think in
terms of the health of the system within which reserves are located,
No longer may we delude oursclves by calling part establishment
“ecosystem protection. Further, the surveys we undertake for the
establisiment of marine parks and reserves must incorporate a new
level of sophistication far beyond the level of platitudinous recom-

mendation,
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It is widely rccognized that a classification scheme for biotic
provinces and habitats is a necessary first strategic step to guide

an inclusive selection of reserves, It should also serve to build
redundancy into the rescrve system to circumvent lose from natural
catastrophes or the inadvertent activitics of men. It 1s not possible
to define marine biogcography in detail ot present, but it is possible
to crect a pragmatic scheme. Therefore a tentative classification has
becen provided in the form of a companion paper to tiils one (Ray7 1975)°
This is, necessarily, a brief summary and is to be taken as a possible
point of departure only, Dasmana (1972, 1973a) and the IUCN (1974)
have suggested classifications for terrcstrial biotic provinces, cmphae
sizing vegetation. It would be facile to say that a vegetational
classification of marine biotic provinces is impossible, yet there

are somc habitats for which it is essential, namely sea grass beds
where the nature of nutrient recycling closely approximates the
terrestrial condition and wlere vegetational characteristics predomi-
nate, Unfortunately, no comprehensive vegetational or floristic
classification for the sea exists. Presently, water mass character-
istics, in combination with benthic structure and zoogeograply,
dominate marine classification schemes, placing a level of complexity
and dynamism on them with which those who deal with terrestrial
systems are not usually familiar. i

A second sort of classification is that for protected areas, and it
crosses both technique and strategy. That of Dasmann (1973b) poses
some difficulties when applied to aquatic systems as there is probably
no such thing as a "strict nature reserve’” anywhere in the sea.
Downstream effects and the mobility of the living and non-living
constituents of the hydrosphere mean that only a very loose definition
of this term in coastal or marince environments is possible. Never-
theless, we do not propose to argue such points in detail here.
Dasmarm's terms are quitc sufficient for present purposes, though

this paper attempts to rcdefine and simplify them explicitly or
implicitly.
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Ecodevelopment

The Lamb misustd breeds Public strife
And vyet forgives the Butchert!s Knife

Auguries of Innocence

William Blake

But who are those that sec no such dichotomy, who depend upon, love,
worship, cajole, fear, use, or misuse their environment directly,
and who have neither “publich nor ¥butchers"? Conservation is an
activity required because of the impact of industrialized, "biosphere
man?, whereas “ecosystem man” had no need of it. These terms are
used by Dasmann (1975a) to highlight the difference between "all of
the members of indigenous traditional cultures and some who have
seceded from, or have been pushed out of, technological society" and
"those who are tied in with the global technological civilization®.
Dasmann draws on the term “future primitive' of Gorsline and House
(1974) for a new direction in both life styles and conservation:
"This does not mean the rejection of the best of modern technology,
but it does mcan the avoidance of the worst. It does mean using the
tools and energy that arc still available to create something perma=
nent, to crcate a way of life that can be sustaincd. In such a way
of life, nature conscrvation would necessarily be taken for granted,
since people will recognize that their future depends on the health
and diversity of the natural world.® Dasmann (1975b) enlarges on
this issue, calling attention to the need to push responsibility and
authority back to a more local level, reminiscent of Schumacher!s
(1975) marvellous titlc: ¥Small is Beautiful. Economics as if people
mattered?,

Recently, I have queried: ®How can tradition, utilization, and con-
servation be made compatible in the sea?”? (Ray, 1975), also pointing
out the many conflicting traditional uses of the sea and the rapidity
with which new traditions becomc incorporated into culturels fabric.
Jhat is not traditional is an ecological basis for human behaviours

It would be a great crror to equate traditional, subsistence cultures
or ecosystem peoples as "right® and industrialized peoples as "wrong”.
The above definition of Dasmann avoids doing so.

Yupiktak Bista (1974), a publication of an Alaskan Eskimo corporation,
asks the fundamental questions; %UDocs one way of life have to die so
another can live?® Tt reminds us: WWhen the balance or circle of life
as it has been called is broken, birds and fish and animals begin
disappearing from the land, When they are gone, so are the people
who depended on them...Poverty has only recently been introduced to
native commmnities. Up until a hundred years ago people were living
a finely balanced economic relationship with the land.® This is a
moving statement, but does it still represent a useful position for
traditional culture and if so which ones and to what extent? Surely
there are places where “cultural impact statements” need to be made

as much as “envirommental® oncs, in the facc of “development"!

here is a mandate that conservation, no less than exploitationf,
recognize traditional and substence rights. This not only culti-
vates good will but is part of the fabric of simple justices Neverw -
theless, "traditional®” activities do not long remain compatible with
either their own origins nor with the dynamics of ccosystems. They
arc subject to external influences and changing technology in exceed-
ingly subtle ways which oftcn cscape the attention even of social
anthropologists. They also change through the increase in populations
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of peoples recognized as Ytraditional®™ or ®aboriginal® or "subsistence-
oriented™,

How will it be possible to reconcile these problems? Perhaps “eco-
development® is an answer. The Government of Papua New Guinea has
tentatively defined a set of guidelines, quoted here from IUCN (1975):

"1, All our people have the right to a safe, healthy,
productive and culturally satisfying environment
which permits a life of dignity and well-being.

2. We are the trustees of the environment for future
generations and our approach to development must
reflect this.

3. Pollution of land, air and vater in quantities
which cause the dcgradation of the environment
must be controlled,

4, Habitat and wildlife management must receive Con-
sideration in planning our development,

5. Protection and enhancement of the environment
requires education directed toward living with
our environment,?

Thesc guidelines recognize the peoplets rights to be involved in deo-
isions about acceptable patterns of development. They recognize cult—
ural and environmental values together and the danger in sacrificing

thesc for short-term economic gains. They arc close to the concept of

the "future primitive, i.c., the achievement of a world-wide ecologically
and culturally sustainable way of lifc. The true meaning of *ecology" is
brought back for “ecodevelopment® unites man and nature.

It is particularly important to develop means by which marine conser-
vation may ke integrated into patterns of ecodevelopment, building

from local knowledge and customs, and taking into account traditional
uses of the seca. Such an approach would link conservation with increas—
ing the economic welfarc of people in ways that are ecologically sustaine
able and can thercfore be enduring., This will not be accomplished by
the same means everywhere, There is no more a social common denominator
than an economic one for describing ¥value?., As McCormick (1975) points
outs YA written document organizes and presents alternatives, but the
same policy cannot always be applied effectively everywhere. Local
accommodation to specific needs and problems is the best means of safew
guarding the critical habitats to be protected.® This does not imply

a dilution in effort, but rather the gaining of strength from parallels
between culture, ecosystem, and the aspirations of people, Ecodevel-
opment needs to be explored as a means to that end, The nature of

parks and reserves will be dramatically different in various parts

of the world as a result,

Man is forced, pending much greater ccological know~how, still to
place as his highest priority the protection of ecosystems and to
interfere witw them as little as possible. He is far from control

by means of mowledgeable manipulation. Therefore he cannot place
socio-economic valuyes before ecological ones. Yet, to imply a sharp
line be drawn between the two would be a great mistake. Unfortunately,
conservation is yet in its infancy in uniting the two.
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The Nature of Marine Ecosystems

Before we proceed, it is useful to consider the nature of the seas

in general and the transitional/dynamic nature of the coastal zone,
Three considerations are paramount. First, no=-one owns most of the
sea and this vast area of res nullius or res communis, whichever the
approach to resources, impinges in important ways upon areas of
national jurisdiction. Second, our knowledge of marine environments
lags far behind that for terrestrial environments, Third, ecosystems
are the largest functional units of the natural world, characterized
by recycling of materials and properties of homeostasis.

The following salient points on the nature of marine and coastal
systems are adapted from Ray and Norris (1972), Cronin, ed., (1974),
and Darnell (in litt.):

1. Size and Mobility. The scale of marine systems confounds
thinking based on terrestrial models. The largest ecosystems
by far are marine and we cannot aspire to include them, in toto,
in parks and reserves. Certain exceptions to this statement
exist, of course, but this is a general pattern with which we
must cope. Whereas large-scale mobility or migration of major
ecosystem biomass is more the exception terrestrially, it is
the rule at sea., Whole fractions of ecosystems move great
distances, limited only by behavioural and physiological
tolerances, or by the sessile or sedentary habit of some species,

2, Predominance of Water Current Among Evironmental Factors.
Of all the factors of the aquatic environment, water current
is probably most important in the lives of marine organisms,
and an understanding of water currents is basic to aquatic
system management, Currents provide transport for many marine
organisms and their development stages. They transport chemical
nutrients and particulate food. They bring in oxygen and remove
wastes. Their force determines, in large measure, which species
may exist in an area, Currents also determine the quantity of
freshwater and saltwater which enter an estuary and the overall
circulation patterns may dctermine the temperature of a protected
body of water, They also trigger events, Management of a coastal
or marine arca rests on maintaining the normal current patterns
as well as their seasonal volumes and regularities. Management
must also be based on an wnderstanding of currents in order to
control upstream events which might reduce the quality of the
water bathing in area,

3. Ecotones and Tramsition Zone., The shore and coastal zone do
not scparate land and sea, but unite them, Neither geologically
nor biologically can the coastal zone be defined as a complete
ecosystem; it is the interface between two systems and, charac-
teristic of such ecotones or tramsition zoens, is immensely
productive as a result. For this reason, marine reserves should
not end on the shoreline, but should incorporate adjacent land
areas,; either within their boundaries or in their management
plan,

4. Boundaries., The sea is not a continuum, though the boundaries
can be subtle. The sea's texture varies with eddies, circulation
cells, currents, upwelling, salinity, and temperature, and any
of these may form boundaries in addition to physiographic
boundaries by which terrestrial environments are largely separated,
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Dimensionality and thc Living Hydrosphere. Lifc exists on land

as a thin surface skin surrcunded by an atmospherc which is
w..nhabited on a permanient basis; thus, terrestrial systems are
largely two-dimensional. The sea is a ®bouillabaisse® of
organisms, nutricnts, degradation products, inorganic chemicals,
and pollutants. This "living® quality of the hydrosphere, in
contrast with the "abiotic?® atmosphere, adds a third dimension
of large scalc to marinc systcems.

Physiological Continuity. Most aquatic animals are not M“sealed
offY by virtuc of a rclatively impervious skin, as land animals
largely are. Most aquatic organisms are in physiologic continuity
with watcer and are genecrally very susceptible to foreign substances,
pollutants, or nutrients, which cnter their bodies with facility,
then quickly are incorporated into the trophic structure. Excep-
tions, of coursc, arc the air-brecathing ¥re-cntrents®, i.c. the
aquatic rcptiles,; birds, and mammals.

Inverted Pyramid of Biomass. Terrestrially, the greatest biomass
is found in primary produccrs; much is locked into the “bottleneck
of ccosystems®, ccllulesc, which is slowly degraded and recycled.
Aquatic systems, with thc notable cxception of algal beds, sea
grass bcds, and somc rccefs which are dominated by algae, do not
have the greatest biomass at the lowest trophic level., Rather,
phytoplankton productivity compensates for the lack of biomass

SO that production on an annual basis is very grcat, but the
amount of plant matcrial present at any onc time is usually far
less in weight per unit volume of habitat than that of the
consumcr levels,

The “85ink™, “Downstream Effcct?, and “Short-Circuits®.

Ultimately, rainfall and land drainage carry terrestrial and
atmospheric nutricnts, pollutants, and silt to the sea. Thus,

the sca has been called a “sink®, Forests, cstuarics, and

marsiics are natural “filters? which retard the process of passage
of products, cither harmful or bencficial, to the sca. The
"downstrcam cffect?, as the name implies, rcfers to the mobility
of silt, pollutants, nutricnts, and organisms over great distances
and to the coffects in their wakc. Organisms and their food chains
move througl occanic fcaturces both laterally and vertically, often
against currcnts, and provide Vshort-circuits” (Walsh, 1972) to
nutrient and pollutont transfer, che magnitude of which we have
only begun to suspect. Tliese are among the features which make
the protection of marine enviromments so very difficult.

Eutrophy. Oxygen supply is taken for granted in terrestrial
cnvironments, but it can be critical in the sca. Eutrophy
refers to the over-enrichment of a body of water so that it
becomes so productive that the biological oxygen demand may
reach levels beyond the oxygen supply, thus depleting this vital
substance and causing anoxic conditions., Large-scale die-offs

£ oxygen-dependent organisms may result. Particularly vulnerable
are cstucrics,; lagoons, 2l the rclatively stagnant bottom waters
of fjords, enclosed seas, and oceanic trenches, e danger to
trenches may be a surprise to some, but the suspicien grows among
marine scicntists that the life of trenches is presently endan—
gered by the degree of dumping that occurs in some of them.
Should orgamic wastes ke dumped there in sufficient quantity,
those poorly circulated waters could become anoxic and much of
their characteristic biota would perish,
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10. Dynamism., Spatial and seasonal alterations of inshore features
reflect some of the most dynamic of all natural processes,
exceeded only by earthquakes, floods, violent storms, and
vulcanism. Shorelines, dunes, banks, and shoals move to change
the faces, even tie boundaries, of whole marine systems. Dredging,
bulkheading, channelization, damming of rivers, and other attempts
to contain or alter natural geomorphological processes are usually
doomed to failure and arc creating great problems (Inman and Brush,
1973). It is difficult to establish reserve boundaries which
encompass such natural alterations as the movement of inlets,
banks, and beaches., It is also sometimes forgotten that natural
geomorphological change crecatcs new habitats critical to the
existence of certain organisms; for instance, certain shore-birds
depend on new or reccently storm—scoured sand beacies. Such
sterile” Dbeaches are not solcly the habitat of the beach buggyl

Summation

Pernaps the point is aow clear that the strategy for environmental
conservation falls within the realm of ecosystem science, that it is

a1 immensely difficult ecological-social problem, that the descriptive
phase may begin systematicelly with the aid of a classification scheme,
and that tecimiques of description and implementation should flow from
this base. A lengthy discussion of conceptual approaches to marine
ecosystem preservation is not appropriate here; some thoughts on the
nature of marinc systems have been expressed and hopefully will suffice,
The bulk of this paper is more relatcd to establishing an approach than
to theory; some asnects of this are difficult cnough in themselves.
For instance, for required detail, we will have eventually to employ
workshops to elucidate such questions as: "yYhat jurisdictional methods
shall wc employ to resolve conflicts between recrcation, fishing,
conservation, and mineral exploitation adjacent to or within marine
reserves?’ ®hat traditional velues are ecosystem—compatible and

wiich arc not?" "Uhat are the interfaces between land-oriented and
marinc—-oricnted conservation practiczes??  #How do geomorphological
processes affect jurisdictions involved in marine habitat conservation?®
“Wliat are the indicator species which we wish to cmploy in the moni-
toring of rescrves?y ¥yhat is tue naturc and extent of the buffer

zone in protecting tiic corc rescrve?? “How will the many national

and intcrnational agencies responsible for (or interested in) marine
conservation coordinatc their diverse (or conflicting) efforts?®

These are among the many cmerging matters which are dependent upon

a soniiisticatced comprehensicn of marine systems. Most are already
receiving some attention in various gquarters, but integration of
interests is not yet sufficiently strong,

In conclusion, there arc two concurrent considerations. First, we
mist work towards the identification of "critical® areas and the
"puffer”® zones upon which the integrity of the critical areas depends,
The sclection and description of critical areas must be done in such
a wvay that many national and regional efforts are compatible and
comparative. The sclection of wiiat is "critical” must be according
to a set of agreed criteria. Some specific reserve function or set
of functions for selected areas must be identified from the start,
Second, we must work to evolve a context for operation, based upon a
classification scheme and a fermat for information gathering for
marine and estuarince habitats. These two aspects should evolve
together, not necessarily sequentially, and guidelines for conserva-
tion management will evolve directly from the level of our under-
standing on all levels, ecclogical to sccial,
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The rationalc is: ¢iven we do not understand ccological processes
well enough to be able to predict the effects of man's perturbations:
given our desire to protect the integrity of nature; given that marine
and estuarine systems arc too large to protect by means of reserves in
their entirety; given that the existence of a diversity of biotic
provinccs, habitats, species. and cultures of men is probably reflec—
tive of ecosystem processes in all their complexity; therefore, let
us sct about assuring that diversity in all its aspects is represented
in protected areas for the principal reason of understanding those
processes and formulating proccdures for man's actions which will
neither jeovardizc them nor - in the long run — man himself., As a
corollary, we rust scc our efforts not merely directed towards the
protection of pristine remnants of man or nature, but also towards

the restoration of habitats within already devastated, despoiled, or
perturbed arecas (New York Bight, Floridats coast, the Baltic and Medi~
terrancan Scas, tiie scas about industrialized Japan, some reefs of
East Africa, Havaii, ctc.). Ue must allow that man will soon have
within his grasp thc improvement of many arcas as, for instaunce, 1is
indicated by our stated desirce to develop mariculture and to maintain
the productivity of wetlands,

Tuacre are clearly ecological, life-style and philosophical matters to
be considered in our cndcavours. Not ell pecople or places arc the
same, nor should they be., The study of history, arclhiacology, and
placontology give us a scnsc of the past and the fact of evolutionary
change, The science of ccosystem ccology, with man as an integral
part of nature, can aid in the devclopment of the ethic that the only
'rescrve’ is the Barth itsclf., The prescrvation of bits and pieces,
as “parks® or *biospherc rescrves?, is an essential interim measurc
which will be necessary so long as man cannot police himself and
remains ignorant of - or ignores - natural nrocesses. Ecosystem
scicnce; in our view, is thus esscential, both in the reduction of
ignorance end the evolution of ethical values.



SPC—IUCN/?RSCN/WP.5

BACKGROUND ON DEFINITIONS AND PRINCIPLES

Terminology

Definitions are important, but must be interpreted with flexibilitye.
It is not useful to quarrel over semantics though it is obvious that
terms have gquite diffcrent meanings according to language and local
customs. The vital matters arce that habitats be prescrved, that the
purposc of protected arcas be well-defined, and that they be managed
according to ccological knowledge and a sct of cnforceable and
rcalistic guidelines, not that namcs merely be applied to areas for
which there is no recal management or stated purpose.

Nomenclature falls into two categories, title and function. By

P£itle” is meant simply what we call the arca. PFunction is considered
below, Dasmarm (1973a) considers aspects of both for terrestrial pro—
tected arcas, but it is my bclief that we can make a simpler effort
kere, Belying this is the summary given by Bjorklund (1974) in which
52 marinc reserve names arc now in uscl Nevertheless, a few cexamples
may suffice to clarify. Blumberg (1974) describes Ysantuaries® in

the Commonvealth of Massachusctts:; these actually describe administra-
tive zones for control or prevention of activitics on the sea bed,

such as construction, removal of sand or gravel, incineration, dumping,
and the discharge of coolant wvater., Thus, such a "sanctuary" is
hardly complete, but scrves critical control purposcs, The U.Ss
Department of the Interior (1973 a, b, c) takes a broad view in
defining an “ccological range™ as cncompassing entire or ncarly entire
biotic units or ecosytems substontially unaltered by the actions of
man and Yarcas of ccological concern' as tiosc which Ycontain resources
that arc part of the total ccosystem; and whiclh if compromised, could
endanger resources within the proposali. Clark (1274) identifics
vital arcas™, "arcas of environmental concern', and “arcas of normal
concern which he notecs arc analogous to the "preservation”, conser-
vation?, and “development™ zones establishied by the State of Florida
(sce also Jolmson, 1974). Last, "research natural arcas? describes
both title and functioinn an® is a nane cxtensively used in the U.S.

Tt is even incorporated into the Federal Committce for Research Natural
Arcas which is currently attempting to identify such places where study
can be made of gene pools and the structurce and function of natural
commanitics to provide baseline data for long-term monitoring of
environmental qualitv,

In short, names arc important, but tuey should not cloud the major
issues of ccosystem preservation through the cstablishment of a series
of roscrves, For purposes of this paper, four terms {titles) are
paramounts

7. Reserve, An inclusive term for any area which is set aside for
special purposcs and for waich management guidelines are estab-
lished, Mest of Dasmann's (1973b) terms applye hus, a marine
“regerve’ may incorporate oaly the single purposc of a moratorium
against such exploitation for a region within which few other
restrictions exist or of sctting aside an area to protect breeding
grounds for which there has been no prcvious protection. Other
reserves prescribe against certain deleterious extractive use,
for example o0il, gas, sand, or gravel. Still other reserves may
emphasize scicntific resecarch (i.e., rescarch natural areas) or
sporting activitics. YStrict¥ nature reserves may forbid all
trespass except under permit (Antarctica's Specially Protected
Arcas). “Sanctuary” is a kind of strict reserve, but with widely
varying application (cfa Lynch, Laird, and Smolen, 1974)»
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2. Park. A kind of reservc in which recrecation and/br public educe-~
tion arc cmphiasized,

3. Core. The park or rcscrve itself which incorporates the critical
marinc habitat®. In many cases, more then one “habitat” is
included, In others, historical or archacological sites comprise
the ceantral feature.

4, DBuffer., An area adjacent to or surrounding the core and upon
waich the core depends, or vice versa, in the ecosystem sensc;
i.c., an “arca of ccological conccrn' as it is sometimes called,
Tliis is the hardest term to define., Vhat is “critical” may not
bce knowi. Once a corc arca is acquired, it may prove not to be the
critical one or, in the casc of geoomorphivlogical change, it may move,
The difficulty lies in tie identification and prediction of natural
processcs,

Reserve Function

Protected arcas or thosc managed along sound ecological principles
scrve a auwmber of highly relevant purposcs. First, they tell of
natural processes and scrve as arcas in which to measurc man's
perturbations. Jenkins and Bedford (1973) emphiasize the importance
of environmental baseline data. As Moir (1972) puts it: %A greatly
augmented, purposeful, national and global natural arcea system can
provide an invaluable biological basis for measuring man's impact,
and his futurc sccurity, o this planct?. [ERcosystem research,
especially that which is procecss—oriented, is central to this task
and reserves must be sct up in some of the most productive and
desirable places, in terms of valuc for exploitation, so that we may
do rescarch towards the development of predictive capability. Second,
rCSErves scrve to protect species and habitats which are endangered
by man and which embody unique processes anq/or genctic materials.
Obvious condidate specics are large vertcebrates such as birds,; marine
mammals, turtles, and crocodiliams. Obvious candidate areas are
productive cstuaries, mangroves and coral recfs, There are several
other functions, but what parks and reserves cannot do is survive
intact outside the context of the ecosystems of which they arc only
a part. Thus, buffer arcas must be established to include the support
systems which usually derive largely from outside the core areas.

The preceding relates to tie identification of natural ecological units,
such as habitats or communitics or ecosystems. There is another rather
differcent, but no less important, use relating to cducation, the preser-—
vation of cultural valucs or of traditional use, and the continued
appreciation of naturc's amenities by mankind in gencral. The two

might be contrasted by saying that the former is ecological, the latter
cultural, but a falsc dichotomy between man and naturce must not be
crected. Eco~-preservation and eco-development cnmesh the two insep—
arably.,

e must now relate terminology (which is less important) with function
(which is all-important), Tie former simply describes a three—
dimensional space. The latter describes our philosophy and use with
regard to that spacc. Surcly, the two arc difficult to scparatc, or
inevitably scmantics suggest botlh; the point is not to let scmantics
interfere with our intent, To that end, I offer a condensation of
functional definitions wiich have been widely used lLieretofore:

1. Habitat prescrvation. These arcas are primarily for protection,

and management of essential or spacialized avea componcnts of
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marine systems, ThC management cmphasis is on preservation so
that representation of the diversity of habitats in the coastal
zone and adjacent waters shall be maintained., Preservation of
endangered species and habitats rust, by definition, involve
unique arcas either because man has eliminated a component of

the area (the endangered species) or because similar areas no
longer exist. Long term researcl is essential for the contin-
uation of these species or habitats, including natural population
studies, reproductive biology and recruitment rates, energy flow
and nutrient recycling, carrying capacity, husbandry and pathology,
impact of perturbation and the extent of the buffer zone, and
alternate areas for propagation of endangered species, However,
studies should be on a "not-to-interfered basis, so are primarily
observaticnal with a minimum of sampling. A notable exception

to the latter point iss what to do about preservation of sub-
climex conditions? This will require careful management
especially in small reserves vwhere limits of space interfere

with creation of new liabitat.

Specics prescervation or conservation of genetic resources. In
order to maintain species populations there must be a diversity
of areas for protection of migratory pathways, spawning grounds,
nursery grounds, and feeding areas. In some cases this involves
the preservation of existing conditions, in others the re-estab-
lishment of former inhabiteants, In all cases, research will be
mandatory for the clarification of envirommental correlates with
the particular spccies? prescnce or abundance. In other words,
wiiy is the species there, with waiat does it compete, and why are
there as many (or as fcw) as there are? The same statement with
recgard to subclimax stages applies here as above.

Rescarch, These arcas arc for scientific research, monitoring,

“and to establish ecological baselines against which to compare

and predict the effect of man's activities. Most importent,

they are necessary to develop an understanding of natural processes;
without which neither rescrves nor man himself can survive. Two
basic subdivisions are possible:; (a) ¥natural history” in which
observation and a minimum of manipulation are involved. This, con-
frary to some opinion, may involve extremely sophisticated method-
ology, such as remotc sensing and tclemetry. The emphasis is
observational wiich is the only type of research to be permitted
7ithin a strict natural arca; (b) ¥manipulative® in which some
disturbance is essential in order to comprehend ecological pro-
Cesscs, A particularly important examplc requiring manipulation
involves successional stages, emphasized above. Cronin, ed., (1974)
considers research in greater detail, Randall (1969) emphasizes

the importance of natural areca prescrvation ncar marine labora-
tories: "lMore thian one marine station has all but lost its raison
d'etre because of pollution, shore alteration by dredging or
filling, or by excessive collecting of marine organisms in the
vicinityh,

Recreation education and aesthetics., Such areas protect scenic
beauty anq/br complement and enhance areas for enjoyment and
education of thie public, [Rducation and training should be on at
lcast three levels: public education, training and education of
park specialists and environmental managers, and higher education
and rescarc.i. There arc several types of educational and recrea-
tional activities from thosc having a close relationship with sport
to those whicii appeal to tie artist —— or both. The latter is a
aighly personal matter and no strict definitions are possible, or
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should even be attempted. Howevcr, an essence to be emphasized

is that interpretation may take many levels., An imaginative and
crecative interpretative programme is one of the key elements or
potentials in marince parkse. Films, displays etc., will be impor-
tant to inform possibly unfamiliar groups about the marine environ-
ment,

5. Special or cultural purposes, Unique areas may be necessary to
protect geologic or oceanographic features, for instance the
Phosphorescent Bay in Puerto Rico, a habitat type which is rare
elsevhere, and even degraded there. They may also protect a
cultural heritage, The latter point is important. Auburn (1974)
states that: "Over extensive areas of coastal seas, skin divers
have already looted and destroyed a considerable number of ancient
wrecks in shallow waters”. Protection of such sites is a difficult,
often controversial, matter. "iUreck-hunters” have been a dominant
feature in tlie scuba-world and, wiereas many discoveries of value
have been made, many sites have also been destroyed by those of
selfish or greedy motivation.

6. Multiple use. Cronin, ed., (1974) examines this term from a largely
ecological §tandpointo TAll that is really intended is an expression
that several purposes may be carried out continuously or contiguously

in a reserve. This requires careful management, but is not to be
taken to mean a dilution of one value to the advantage of another,
sucii as has occurred in some forest reserves which also purport-
edly have broad scientific and wildlife value, but in which the
latter are clearly secondary. A current example of multiple use
in the sea is the oil and gas industry's acceptance of "sanctuary”,
but only insofar as the industry is not excluded (Hay, 1974).

Now we have two sets of terms, arca descriptive and area functional.

A combination is necessary for full description: i.e., ''a reserve

for multiple use', "a parlk for education, "a core area for the

preservation of a coral reef, “a buffer zone for research, education,

and for natural successional change’, etc, In any case, the two sorts
of titles should be clearly defined.,

In conclusion; I cannot emphasize too strongly the need for incorpora-
tion of research and education within all reserves. The threat of
man's activitics to natural ccosystem health and stability pose crit-
ical problems for civilization's survival. Systems of national and
international marine and estuarine ecological reserves, embodying
genetic and ecological diversity, should be subject to investigations
on the scientific basis of prescrvation. Reserves should be ‘'reser-
voirs of biological species, physical phenomena, naturally functioning
communities, and existing habitats? (Lyach, Laird, and Smolen, Eds.,
1974). Not only must rare and endangered species and habitats be
studied under a variety of conditions so as to evolve procedures for
their continuity, but the structure and function of natural ecosystems
mist be studied, as opposed to thosc stressed by man's activities.
From such study will emerge baseline data for long-range monitoring
and a cadre of trained persommcl to do the work. By means of educa-
tional programs, a better-informed public may prove able to make better
and less costly environmental dccisions,

Thus, the function of reserves is primarily preservation, but also
incorporates educatian, recreation, ond especially the potential for
rescarch in its fabric,
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Management Principles

The following suggest a basic piilosophical and practical approach to
critical habitat management and are a condensation of much of what has
alrcady becn stated.,

1. Ecocentrism. Strong arguments for socio-economic (i.e., homocentric)
decisions on land use pcrsist. There should be no man versus nature
dichiotomy in resource decisions. On the other hand, socio-economic
issues snould be seccondary to ccocentric ones in the decision-making
process, The nature of ccosystems is our paramount concern, not
to bc diluted by ovcrriding concern for monetary value, non-conform-
ing social custom, or “needs? and *desircs? which may result in
delcterious environmental impact. The education of social scien~
tists, lawyers, busincssmen, cengineers, politicians, and cconomists
in tic esscences of ccosystem dynamics is a goal worthy of pursuit.

2., Conforming usc and controlled growth. Vhen numbers of peoples
are small, use may bc less importent to control. Howcver, the
concentration of populations on the coastal zone requires carcful
control of man's actions therc, Also, although no human popula-
tions actually live permencntly on cor under the sca, traditional
and encodified Law of the Sca has promoted lalsscz-—faire attitudes
and common proncrty uses therc, most of which have not led to
ecologically conforming usc, in the sense that the objectives
of man and ccosysten processcs conflict. This implics controlled
growth wiiich may mean positivce growth, ncegative growth, or no
growtiy, depcnding on tiic arca in question. Rescrves serve 1mpor-
tant functions in the control of grovth as well as in preservation,
and onc of their greatest values lies in the monitoring of growth
as it affects ecological proccsscs so that the biological support
systems of the seca for man and other organisms will not be allowed
to collapsc as a result of man's perturbations.

Zonation, rescarch and monitoring. The aim should not be only
the identification and sctting aside of critical areas; it is the
zonation of the coastal zone and contiguous seas in the recognition
of ccosystem structurc and function, and of man's conforming use
hat is esscntial. Research and monitoring will lead to principles
by vhich zonation can be applicd. It will also lecad to a flexible
approach as is indicated by geological, cultural, or other altera-
tions; i.c., zones will change in accordance with their use and
ccologic hcalth,

(@S]
°

4o Missimilative capacity’ of rcceiving vaters. This is a term of
convenience used in the "engincering? of the environment, Surely,
natural substances are assimilated, but the analogy should not be
dravm that foreign substancces and pollutants have a threshold
concentration below which thcre is no "significant™ effect on
the ecosystem. It 1s probable that this concept is a myth, that
we have simply not learned to rccognize insidious, chronic effects,
Odum (1970) mentions somc of these with respect to estuaries.

A no relcase” goal for pollutants is to be highly rccommended,
cven though difficult to achicve,

A\

o Sitc specificity. It is difficult to gencralize management to
cover all cases, from arcas where maintenance of watcr quality
is paramount for the maintenance of productivity, to arcas where
parks arc cstablished for tourism or where sanctuarics are estab-
lished for specics preservation, It is also difficult to extra-
polate betwcen the prescrvation of small representative or unique
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habitats and the large, systems-—oricnted Biosphere Reserves pro—
posed by MAB and it is difficult to establish guidelines for the
management of biologicolly similar arcas wiiich are subject to
quite differcnt political systems. Rescrves should usually be
sct aside in perpetuity, but it is also desirable to establish
reserves of a short-term nature where, for example, restoration
and later usce arc contcemplatced, Reserves may be exclusive of
cny usc by man or merely be arcas wherein ccrtain administrative
guidclines arc cmploved, for example, the pronibition of shell

nd coral collecting in Kenya's marine reserves. So it is
essential that the function of the rescrves be made absolutely
clear and that management procced accordingly within both general
principles and site-~specific roquirements.

Stewardship, Beaches move according to coastal currents and the
impact of storms, and mangrove and marshes are highly transitory
interfaces, In both cases, changes occur within human lifetimes
sucn that serious jurisdictional and lcegal problems arise when
the protected areces themsclves move and undergo successional
ciianges. How docs one protect such dynamic processes in a world
wiich secks to stabilize habitats and boundarics? Purchase may
provc so difficult and costly that perhaps it is uscful to
consider not the gecogrepliiic boundarics inveolved in Townership?
or precise jurisdictional delcegation, as rescrves imply, but to
turn our attention to Ystevardsihip™. This involves a highly
imeginative approacii to rescrves?! and the solution of juris—
dictional conflicts in unique 1nCW Ways. he Coastal Zone Work-
shop (kctchum, cde, 1973) identified some of these in the follow=-
ing catcgoriess

(a) Alternetive meens for regulation of coastal development
besides the taking of privatce property (casements and
the like),

(b) Improvement of statutes end administrative rcgulation.

(¢) Increcased access of all to administrative and judicial
proceedings,

(d) Establishment of local revicw boards for review of
decisions,

(¢) Establishment within the judiciary of an Environmental
Court with broad jurisdiction.

Public disclosurc, This is, in most circumstances, to be highly
recommended in all cascs involving coastal development. However,
somec arcas arc so isolated, with difficult accessibility, as to
qualify as “natural rescrves?? vithout protective measures being
taken, Advertiscement of their existence can, in some cases,
precipitate exploitation, and care must be taken in disclosure
of some of the best arcas, especially reefs, in advance of their
protection and specification of enforcement procedures.

Regional agreements. For a majority of marine and coastal areas,
downstream effects involve the nccessity for regional, international
approaches to conservation. Such should be incorporated from the
stort, particularly with rcgard to pollution control and resource
exploitation, but in areas where this is presently impossible, it
remains an eventual goal.
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Cultural and traditional valucs, This cxccedingly difficult
matter has been discussced above under Ecodevelopment (po 16)

The incorporation of such valucs into habitat preservation in a
changing world involves the most careful, dctailed, and sensitive
consideration which must, howecver, be interpreted so as to avoid
¢cological compromisc,
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ECOLOGICAL APPROACH TO PLANNING

Marince and coastal conscrvation must proceed from a knowledge of
marine ccosystems and their intcrfaces with the land. Such know-
ledge rust derive from studics of processes under the controlled
conditions possible mostly in rcescrves cstablished for the purpose.
There 1s simply no substitute, cither in conscrvation or Yenlightened®?
exploitation, for the comprehicnsion of ecosystem proccsses if men
wishes to maintain the productivity and integrity of the seas while

he uses them, Thus, merine rescrves should, wvhercver possible, incor-
porate rescarcih as a major objective. In addition, “planners™ must
incorporate a broader ccological besc into their work.

Stratcgy

Ve connot await detailed study before toking strong and definitive
action?! Thercfore, the following suggests a series of practical
steps, not nccessarily to be taken ia the precisce order given, for
the initiation of coastal and marinc conscrvation, emphasizing
biospherc rescrves, on national and international levels, Steps 1-5
should be taken quickly., Step 6 is long-term.

1o Curvey. The Classification Scheme (Ray, 1975) may be used as a
background on the basis that habitat survey is reflective of
ecosystom processces, The initial survey thus should include a
sumnary of liebitats and community structure within the survey
arca. It also should include a cataloguc of perturbations so
that it may scrve to prioritizce conservation action. This survey
is to bc a2 relatively bricf collection of existing and/or easily
ecquired information., It siiould be as comprchensive of whole
coastal systems as possible and should attempt to identify
natural units irrespective of political or lugal boundaries.

It should also identify pcople and logistics essential to the
following steps.
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