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~liDJlt:;ror.r.,p~ .C.P.l~~Uli~-Sru!)'l1, 

~~ 

: Al1 ths meor~t.ix,gs w:lll take pJ ~·· n.t l'.t.t,.H !\•Ol:t1o 
B"!.ttldi~, Wt'U~inYJ. 0u., 

'l'ha i'l~.'Uipotw.~.tiery m~etintt oper.s at 9o00 aom. 
o.n w.adn.e~day mur.uj.ng 9th ~. 1976. 

Tha ~eetJ.:ng \ld.ll determine i te vo!'kir:g 
ti1!let.&.ble itt :i.~ fuat Session. 

'!Xanspcrt ~.Ul be provided for all :p8J."t1cipants 
hot! the Hotel TU9i tela u, PBX"li.a.ment Buildl.ngs 
for ell $~.:>.9sionso Enq~'"'ies to Hl"o Tuipoloa 
Suisala who 1e a member of the Secretariat ro'r 
th•e: nteetings. 

Per the oper..i:ng of the plenipotentiary meeting 
wa e.d:nc~ shirts an:i tie~. 

(i) The Minister of J"uatice 11 l'oli(:e, , Youth 
Sport and 0\:U. tlu~, ths 11on. Ulualofai._ 
Taw..maiv.ao :t>!a.s'"" r:.im ia hosting a Cocktail 
:pe~l'ty 07J R'sdn~sM.y e·vening 9th .rune 197611 

at I.e e~i.elet:i ~ Lmn::o""'"'a ~!ulinu •u.. All 
partic1pslltn in tJH) ms&ti.ng ere in"V"i tecJ .• 

(ii) On liTi(lsy mgT.t 11th Jtu:to 9 1976 thare 
ia ~ Fiafia night at the Hotel · ~i tala 
wher-e all ptll"'ticipant.e in t.he mee·titJ.g 
ttS'9 ~e:l~.ome .. 

(i) On S.atln-®y ,June 12, 1976 a v:i,oit t..o 
a tradi tiona 1 S.Dl1!0Sll village (SlV1·ro) 
on tl)Jl! south cos.st ot trpolu island has 
balf)n o~·gt:.n.it~HHio ~.ru:\.)Ute pa:d:icipan ts 
ldl.l ha~ the opportuni t-,y w walk 'b> 
take Ii.inuto "c • T:m.mping genr required 
fa:r thl.a part of ~he trip.. You 1::"111 
b~ a.~¥.riaed of Dapa·f·t'J..'t'G timea. 

(i1) The folloW'~~" Sunday13 J~e 19"f5 
B. picni::: st the bMCh at Salamumu 
v1.1l.age hea b.ge.o plaru:u.tdo This sho<t1ld 
p.\.,YidJil a relaxil'l€ tltaa for all particio. 
:psn'tao Ytnt ~rill b9 e.d1'i.Sed of departure 
tiJaG~o 

./Jly pc;rt:le;ip~ t vbu requirei!.\ bo•>ld.ngs or 
h&Y5 a.n.y other ·tm"Jel :t"$'1~4irc..cment3 please 
ccntao t M:r.s Chu...~hp rui t!1la Hotel. 

If t.h:r~:rs are .e.ny pt>-r.iblm!!l or enqUS.~iee 
aOO"-'.t i!wni~ti.ou s~~~en~ pl~e con~t 
En.i~ape u:t ND-t4 t'!l.!.ll.ua 11 Pti.ma ];T..i:o.t.:ri;er 9 s 
rJo:rar"tn~~l t: .. 

-



(Draft 1) December 1974 

I~~ERNATIONAL UNION FOR CONSERVATION OF NATURE ~JD NATURAL RESOURCES 

Draft of Proposed Convention on 

Conservati,on in the South Pacific Region 

THE CONTRAGI'ING 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 

' 
Stochl~olm in June 1972, particularly Principles 2, 3, 4, 7 and 

2L1.• 
'~ 

CONVDJCED 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 nat1..1ral ecosystems, and the safeguarding 

of the heritage of vlildlife and its habitat; 

FULLY CONSCIOUS o£ the evei'-growing importance o£ natural resources 
r . 

from an economic, nutritional, scientific, educational, cultural 

and aesthetic point of vievli 

CONSCIOUS of the dangers nmv threatening these irreplaceable 

assets; 

DESIROUS of undertalcing individual and joint action for the 

congc:rvation~ utilization and · development o£ these assets through 

caref'ul plann:i ng and management .for the bene.fi t of present and 

£uture generations~ 

HAVE AGREBD as .follov1s: 



Note 1 

Note 2 

ARTICLE I 

Definitions 

For the purpose of this Convention, unless the context 

other\vise requires: 

f;a) 11Protected area11 means national park or national reserve; 

(b) nNational park11 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 publiq 

(c) ~9-tional reserve11 means an area under government control 

established for protection and conservation of natural 

resourcess and includes s trict nature reserve, managed 

nature reserve, wilderness r eserve, fauna or flora. 

rese rve, game reserve bird sanctuary, geological or 

forest reserve, anthropological reserve, arcl<aeological 

r eserve and historical reserve, these being reserves 

affording vnrious de grees of protection to t he natural 

and cultural heritage according to the purposes for 

\lhid1 they arc established; 

(d) 11Migratory species" means a species of animal, including 

marine species, all or some specimens of which may at 

any senson cross thP. rounrl.n._r:i.es of the t erritories of any 

n.f the rar·ties; 



Note 3 

Note 4 

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

entered into force. 

1 0 

ARTICLE II 

Establishment of Protected Areas 

The Parties shall explore at once the possibility of 

establishing in their territories protected areas 

vlhi ch toge t her vli t h existing protected areas 'Ylill 

safegt..1ard r epr esentative samples of the natural ec<>

sys tems occurring therein as \vell as superlative 

scenery 1 striking geological formations, and regions 

and obje cts of aesthetic interest or historic, cultural 

or scientific value. I n all cases 111here such establish

me~t is fe~ible, the creation thereo£ -shall be begun 

as soon as possible after the date this Convention 

comes into force . 

2. If any Party finds it impracticable to establish such 

protected areas a t pr esent , suitable areas shall be 

sel ect ed as earl y as possi ble to be given protection 

3 . 

as soon as , in the opinion of the authorities concerned, 

t h i s action can be taken. 

The Parties shall notify t he body charged with the con-

tinuing bureau duties under this Convention of the 

establishment of any protected areas and of the legis

l a t i on wnd the methods of ad~inis trative control adopted 

in cnnnccti ou t:.herewi th. 



fhe Chil~n rill mti.k.g tho folloldr.g proposals tor consideraticn 
ct i~he l19et1ngs 

(n) Thd3 !1~~ting shall doal in plGr.a.:ey ee&!§;i.cn only vi th fo~l 
isfnwa 1Gav·'1ni! all dst.ail~d discussion of the text of the 
propoo~d Convention to be dilnlt 'tfit.1. in a CorD.tdttee of tUo 
Wl'>.olu Conferen~. 

(b) ThG W<Ol'king document for the Neatin5 shnll be tm t.e.xt of th9 
pt\lpr>tJ~d Cu.nvantion prapa.red by lUCli and already cireu.l~ted 
\1'1 th explttnat.t)ry no~@• 

(e) The dtsoUDGion ef the wrk!.ng document wUl 'be carried out b7 
the Comi ttea ot thG W.OOle .ssmJJted by a .Drafting Panel. 
jgr6~Mnt will be reaebed by consensus. 

(d) The I.\rd"ting :Pe.nol rill CDr!!Sist of on~ 1"9Jll"A8~nh.tiw t:r-om each 
votbe d<tlegation.. lt 1;il.l b$ serdcad by the Sem>6tar'iat. 
Its t~sk 'id.ll oo t:1> J!1.'13pnt"O revirrl.C~ne of. the w:zt of th9 
'ltorld.n€ doeus:ant in the light of Cl)!!!Uli ttoo d.Ucussions. Such 
revision& will be eY..Illni.ned and d9al t 1ri th. by tM Ccmmi ttGe. 

(e) 'i'.h,9 f.1.nn.lly ag.rsed text of th~ Co~'iTention rl}~l be formally 
~pp:-ovod by the £.1~~t1.r~g in plon.s.:ry a~mn. 

{f) The Chftirmt\:n of tl'lS C-om.Y;l:'tttGG ~Y pemi t non-voting dele&"Staa 
e.n·i oooerwro t'rrJ;(It iute!:'li$.tional bodies to participatG in the 
iti.'.'J~!t'.Jti:kn b4;'!.-~r.5ng in i!d.ntl of cottN!3 tbs t.ima con.e~ain~s ot 
th·a M~oti).'l.s~ 

(g) ~~1 iu:fontal time limit of 15 ~inutea fcrzo aacll statement in 
pls:~~;r end 5 minutea for each inter·nwtiou in Com,.u ttee will 
b~l p.ropoaed, 

(h) It i".trthGt> rules are found to ba n~ssary, these ebould be the 
Ru.l~a of Pr-ocedure of the &uth .Pacific Conwi.ssion (modified to 
tha cxt~t ~~Mary). 

,.,2 Cot>2id~mt1on tm.d adoption c:f Ohairlne.n °s proposal (includillfr an7 
m.odi!ication.a .fl.g-reed upon by th9 Hesting). 

H~1® t:>t voting d·dege tiom uill be &a ked to in!'ol'll. Secretariat ot 
tha :nruaes cf th~ir representatives on th~ Dn.:ftillg Pazwl. 

4. .Q~WL~3t!r~s 

~ch d.ed.ept:l.c.m aill oo giv~n the oppcrtuni ty of 11\-..9.k1ng a gen!?ral 
«tato;aent of :f.ta v!f)• on tha su.'bjof!t ~tter of the pxoposE:d ConYention 
and t!.ny gen~rt&l obaervationa on th~ t."'rk::i.ng ooen.mmt. 

5o ID~M..U,On .2! 't"l~~e.~t 

lt iG proposed that this itaa be tah.""en as the first item ot butJin&atJ 
o t tho Comtni tt~ .. 

Co:naidn?ation of ito~:ing nu.cu~mt -

(a) ~Jil~ru.d:.ion of dl'B..ft tsxt ot Convention 
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(b) Cona1da:re tion of draft text of Convention, Article by Article • 

It is ~pol!6d that eoMideration start with J.rticle II 
l~a.v.i.ng r:reaniblo and J..rtiele l until later in the diseussion. 

Cont:ittuation of coru;;.id~'ration in Co:rm:dtte-e of draft text of 
C~:m?e n i.:t ono 

Cor.timR~i\m (u requ:l.:red) of cons.id.eration in Committee of ci:M.ft 
t~~:.tt at Ccnvanti.on. 

If fue diseussi.on ia oom:pleted d.url.og Thu:rsday, tOth June, Friday 
atOl"!1i.n;.; will be t~.sed by l)"aftir..g Pan$1 to fin.ali.<Je edi t!ng and. 
che":};ing tr.a t En4lish tnH-~ Fr:enr.h t~::ts aceord vi th one another. 

b'i""~a.~!l 11t~~)' 

.ISa,.ls 

7.2 .~.d.aption ('If final text cf Conventio!)n., 

~s 

9.1 Clcming a~~hee. 



CNA/2 

llO}!!;!U_0!·!,..2t{...QQ.!~iiVAX,lllli HJ mi 
~~~~~~~~~-~~~-~~ 

1 o Tho l ' lt.lni'j)Otentiary Mll3ting haa been col'J'W!md by the Government of 

the Indop~ndant State ot westax'n Sa.."Uos to provide e.n on,ortunity !or the 
Statoe entitled to be parti.aoe to tho A.,t.t'!'eemant ost.e.bliahing tho Scuth 
l'Mific ~-ommlseion to ctm.:llidE1r tha text of tho proposed Convention. 

3~ The M~>$ting will s.oopt a Final ACt whioh ia equivalent to initiall.iJJg 
tho ti ns.lly ~greed tf'ixt oi' the Con'!i'W tion. 

4. It is proposed that tha Convention wUl be open tor siptu:re in 
Api.a e. t a time to ba daoid.ad by the Oonfal"el~O ar.1-d that thareaf·ter it 
will be ,,pen for. sigoo tura s. t th& appropri.ate of fica of the Dsrosi tary. 

5. lt ia pro;.>Jsed "that the Convsntion shall be subject to ratification. 
Signatv.re of th<S C~nV>e:ntion by a St&te U!:!rely indicatos t.ha.t the State 
in~endo to be¢a:ta a lexty w the C.:.nvgntion. .FuM:he.r action vill be 
roq~.dr~d b6i'ont tha Sta t.e becom£ts a :Party to the Convention and is botmd 
by itJ;; pr~-rlaiorlB. this furthar action will involve deposit ot an inatl"UUIont 
of ratHic.at:1tJ.n {or of acoossion) With the Dlpoeitary. 

The l:!eetlng l~ been eo:wsned by t.lle Govel"!l!:lont of the Inde{:ilndent 
State ot iie.st£~rn S:.u)os. Tho Ot>V<itl"'ll.men t lw.a asked tho Interr..atio:a&l Union 
t~ Con.s~r'n\ tion of ITaturo a:.;:d Nt\ tural Reoou.:t"eea (lt."CN) and t:.hil South Pooific 
Comminld.cn to eol~borsta with it ill providi."lg a s~cretarie.t for tho ~1eeting. 
Til~ Oovel•nment of ~f.estern. Samoa h.al3 apJXliut.ed Mr !1:lsi Toma, Socl:'lttaey to 
Govurl:w~at, o.a Ssc:re ts.l.-,y-C-anal"al to tho Conf'erenee and Mr Fr8nk 1U.cbolls9 
Cv~u.lt.a.Gt to !UCN11 W9 &A~aistru.Lt S@CTS'tel'Y-('~mra.l. 

1'.hia ar-..nots.ted Agenda baa been Jtt"epared to provide an cmrlif'ication 
of the fetf':1".bl Prov1clon'il Agenda (already circulated) and gensrally t4 
asfrl.a t in providints" a proce dural background. 

I n acco1'dan~e 1.cith custom in. the reg.ton it ill intes1ded that deeisiona 
be ~s.ahod b:r com~enl'!1W vi thout 1•ecour.se '00 fo~l vot!llG. 

Jie~~jn;t~...i.t..ll. ~wts. (® £A!..lf,&): 

1 .. 1 Mi.n!s tar for Jus tic~ &..'ld Cul tura.l A!feJ.ra ct Was torn. S&moa, calla 
f!i.,.:;~ tir:.a t.o oroor. 



PLENIParENTIARY CONFERENCE TO CONCLUDE A CONVENTION 
ON CONSERVATION IN THE SOUTH PACIFIC, 

APIA 1 tiE STERN SAMOA 
9 - 11 J~E, 1976 

PROVISIONAL AGENDA: 

1. Opening Address 

2. Election of Chairman and Vi ce Chairman 

3 . Adoption of Working Procedures for Heeting 

4. Appointment of Drafting Committee 

5 . Delegation Statements 

6 . Co1~ideration of Draft Convention 

7. Adoption of Text and Final Act 

SERIAL NO. CNA/1 



Note 5 

Note 6 

1 • 

ARI'ICLE III 

National Parks 

The boundo.ries of national parks shall not be altered, 

or any portion thereof be capable of alienation, 

except by the competent legislative authority. The 

resources of these 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 pnrks authorities or for duly authorised 

scientific investigations. 

3. Provision shall be made for visitors to enter national 

parl~, under appropriate conditions, for inspirational, 

educative, cultural and r ecreative purposes. 

ARTICLE IV 

National Reserves 

National reserves sh<:lll be maint aincd inviolate, as far ' as 

practicable, except for duly authorized scientific investi

gations or government inspection, or such uses as are con

sistent with the purposes for which the protected area was 

established. 



Note 7 

Note G 

ARTICLE V 

Protection of Fcnma and Flora 

1. The Parties shall 7 in addition to the protection 

given to indigeno~~ fauna and flora i n nat i onal 

parks and national r eserves, protect such fauna and 

floro. throughout their t err itories so as to safe

guard them from umrise exploitation and other threats 

t hat may lead t o the ir extinction. 

2. Speciu.l attention sho.ll be given to migratory species, 

these animo.ls bei ng regarded as a r esource shared 

by more than one Stu.te. 

3. The species i ncluded i n the Appendix to this Convention 

shall be protected as compl e t e ly as possible as a 

mo.tter of special t1rgency u.nd importaYlce. The hunting 

killing, cu.pturing or t u.king of specimens of such 

species shall be a llo-vred onl y with t he permission of 

t he appropriate governmental authority of the Party 

concerned. Such pe rmis sion shall be granted only under 

special cir cums t ances, in order to f~U'ther scientific 

purpos e s or \·Then essentio.l for t he administration of the 

area in which t he animu.l or plant is found. 

ARTICLE VI 

Cooperation be t1,reen Contracting Stat es 

1. The Parties shall coopero.tc amongs t themselves in 

promotinH the objectives of this Convention. 
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2. The Parties shall conduct research relating to the 

conservation of nature and natural resources. They 

shall ns appropriate coor dinate such research with 

research carried out by other Parties. They shall 

exchange information on the results of such research 

and 011 the management of protected areas and of species 

r eferred to in t his Convention. 

3. The Parties shall take action to promote exchanges of 

personnel and shall cooperate in the training of per

sonnel for the conservation of nature and natural 

resources . 

4. The Parties shall work towards unification of 

objectives and standards relating to the conservation 

of nature and natural resources. 

ARTICLE VII 

Avoidance of Disturbing Activities 

Each Party shall take all necessary measures to prevent any 

disturbing activities tl ~ at may affect t he conservation of 

nahl.I'e ei ther in its mm terri tory or the terri tory of 

an.other Party. 

ARTICLE VIII 

Measures to be till<:en by Parties 

Each Party shall take appropriate rreasures to enforce the 

provj c;j one; c>.f this CmlV~ntion . 
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Note 13 

Note 1 LJ 

Note 1 5 

ARTIClE IX 

States not Purtz to the Convention 

Ench Party shall tnkc nction as appropriate to promote 

complinncc vli th the provisions of this Convention by 

nationals of Stntes not pc.rty to this Convention. 

AlTI'ICIE X 

Effect on other I nter nation al Agreements 

The terms of t his Convention shnll in no vray be interpreted 

as replacing internntionnl agreements previous ly ent ered 

into by one or more of the Parties. 

ARTIClE XI 

F·urt:w r Consul tntions nnd Secretariat 

1. The Parties shall continue to consult with one another 

with the object of giving effect to the provisions of 

this Convention. 

2. ••••••••••• shall be designated to undertake the 

continuing bureau duties under t}lis Convention. 



Note 1 6 

Note 17 

Note 1 8 

ARTICLE XII 

This Convention shall be open for sign<:tture at ••••••• ••• •••••• 

until ••••••••••••••••••••••• by all States e ligible for 

membership of the South Pacific Commission. 

ARTICLE XIII 

Ratific<:J.tion 1 Acceptance, Approval 

This Convention shall be subject to ratification, acceptance 

or approval. Instruments of r<:ttification, acceptance or 

approval shall be dcposi ted ui th • ., •••••••••••••••• vrhich shall 

be the Depositary . 

ARTICLE XIV 

.. 
Accession 

Th is Convention shall be open indefinitely for accession by 

the States referred to in Article XII and by other States 

\vhich are unanimously invited by the Parties to accede to it. 

Instrwnents of ratification s h all be deposited lvi th the 

Depositary. 



Note 19 

ARTICLE "XV 

Entrz into Force 

·1 o This Convention shall enter into force ninety days after 

the deposit of the fourth instrument of ratification, 

acceptance, approval or accession vJi th the Depositary. 

2. This Convention shall enter into force for a State whid1 

ratifies , accepts or approves it or accedes the reto 

after the date specified in paragraph 1 of this Article 

ninety days after the deposit by sud1 State of its 

instrument of rc:ttification? acceptance , approval or 

accession. 

ARTICLE XVI 

Denunciation 

Any Party may denounce this Corwention by uri tten noti

fication to the Depositary at any time after five years 

from t he date of entry into force of this Convention. 

The denunciation sllall take effect tvrelve months after 

tlic Depositary l1as received the notification. 

ARTICLE XVII 

Depositary 

1. The original of this Convention i n the English and Frend1 

languages 1 each version being equally authentic, shall be 



deposited with the Depositary, vlhich shall transmit 

certified copies thereof to all States that have 

signed it or deposited instruments of accession to 

it. 

2. The Depositary shall inform all signatory and acceding 

States of signatures, 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. 

3. The Dcposi tary s hall traYJ.Smi t certified copies of this 

Convention to the Secretary-General of the United Nations 

for registration and publication in accordance with Article 

1 0?. of the Charter of the United Nations . 

IN \liTI'JESS \'/HEREOF the undersigned, being duly authorized by 

the ir Governments, have signed t h i s Convention. 

DO!JE at • • • • • • • • • • • • • • • • • • • this • • • • • • • • • • • • • • • • • • • day of 

••••••••••••••••••••• One Thousand Nine Hundred and Seventy 



EXPLJ\Ni\TORY NOTES ON llRAFT 1 (DECE~1l.IER 19/4) OF 

PROPOSEU CONVENTlON ON CONSERVATlON lN TilE SOUTH PACIFIC REGION 

Prep<JrPd by 
International Union for Conservation of Nature and Natural Resources 

------------------·---

Introduction 

The proposed Convention sets out measure s for the conservation of nature and 
natural resources in the South Pacific, both at the national level and through 
cooperation between the States party to the Convention. The notes below relate 
to specific paragr apl1s of the draft Convention and are cross referenced through 
marginal annotation on that draft using the numbering set out below. 

Huch of the text is b.<.sed on the Convention on Nature Protection and Wildlife 
Preservation in tl1e Western Hemisphere (Washington, D.C., 1940) referred to here 
as, "Western Hemisphere Convention". 

No area to which the Convention applies has been specified. The area could be 
defi.ned a~ the. area covered by the South Pacific Commission together with 
Australia and New Zealand. 

~}fie matters 

Article I 

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

2. The definition of "National reserve" has been made wider than that of the 
\.Jestern Hemisphere Convention, and more indefinite, by design. Alterna
tively, defitlitions of the various types of reserve could be included but 
this seems to introduce unnecessary detail. 

Article II 

3. Tl1is Article calls for the establishment of a network of protected areas a. 
soon as possible. 

4. This paragraph envisages circulation of information about protected areas; 
also ArticJ.e XI. 

Art i.cle III 

5. See Note 1 above. This Article sets out the protection to be given to 
National parks. 
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Art i.clc IV 

6. Tltis Article :>ets out the protection to be gtven to National reserves. 

Artit:le. V 

7. This Article cc.lls for protection of indigenous fnuna and flora outside 
protected areas, witl1 particular reference to migratory species and those 
listed in the Appendix. 

This paragraph is concerned with species 1.11 dang~:.r of extinction. The 
Appendix will be drafted i n due course. 

Article VI 

9. This J\rticle c::d l~ for cooperatjon hetHeen the P:1rties and specified 
particular matters on which such cooperation is required. 

Article VII 

10. This Article calls for avoidance of activities that may disturb nature 
c.onserva t ion. 

Article VIII 

L. This Art i. cl.c req~1ires each Party to take action to implement the provisions 
of the Cunvent~on. 

Art icle fX 

12. This Article l.S linked with Article VII. 

Article X 

13. This Article may req1.1ue further elaboration. 

Article Xl 

14. This Article ls concerned Hith future collaboration. ~tore specific provisi · 
for regular meetings of the Parties could be envisaged. 

15. It moy be .1ppropriate to consider natr.ing the South Pacific Corrunission to 
carry out these duties. 

Artic1e XII 

16 . This Article and those that follow may be elaborated but the pattern pro
posed follows earlier precedents. 

The question of v.'hich States may adhere to the Convention needs examination 
This is linkeJ with Article XIV. 
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Art i cleXIli 

17. A deci~ion will need to be made on the Depositary. It might be a Con
tracting State or the South Pacific Co~nission. 

Article XIV 

18. Prov ision bas been made for the access1on of States not members of the 
South Pacific Commission. 

Article XV 

19. It is propos ed that the Convention should come into force when four States 
!:ave become party to it. 

MorBe s , Switzerland 
12. D<-cer1 ber 1974 



DRAFT 

DRAFT OF APPENDIX TO 

DEAFT OF PROPOSED CONVENTION ON CONSERATION 

IN THE SOUTH PACIFIC REGION 

Proforma List of Species Hhich shall be protected 
Rs comple.~el~.:" poss(b"ie; (ref~-;;:..;~-Arti~Tev-para. 3) 

Nammal.ta 

Aves 

Tu .:mwtu Is lands 

Porz.:Jna atri.l ·----·- ·- ~----

Pru!:ObOt1 i.o.1 crmce llatus - -·-· ··-····-·-- ··-- ----·-··-----
Duc•lla .:.urorae (2) 
(;-;-j·li coi-;;;t;;··-;ry throp ter a - --- --------- ·- -~-- -
V ~I~~- 1~~~~..'! i ·2..':1 a ( .3 ) 
~iE'i ~~..':_~hen_~ 
~lalcyon gambieri_ 

Parma wallaby 
Bridle nail-tailed wallaby 
Crescb1t nail-tailed t..rallaby 
Western hare-wallaby 
Banded hare-wallaby 
Yellm.,r-footed rock ,.,allaby 
Desert rat-kangaroo 
Northern rat-kangaroo 
Lesueur's rat-kangaroo 
Scaly-tailed possum 
Leadber.:tcr's possum 
Queensland hairy-nosed wombat 
Pig-footed bandicoot 
Rabbit bandicoot 
Red-tailed phascogale 
D:ibbler 
Narrow-nosed planigale 
Kimb<!rley pl anigale 
Long-tailed sminthopsis 
Eastern jerboa marsupial 
Thylacine 
Fin vjhale 
B 1 u e \vh a 1 e 
Humpback whale 
Black right whale 
Dugong 

Henderson Rail 
Tuamotu Sandpiper 
Socie t y Islands Pigeon 
Society Islands Ground Dove 

Tahiti Lorikeet 
Henderson Lorikeet 
Tuamotu Kingfisher 



Hestern Samoa 

f.!_l!_':_\}_~ _ ~ _&~...!:_ e a ~~ 
Ptilinoous rnercierii --··----- __ ,.:._ ____ ---·-------
Gallicolutnba rubescens 
-· ----·----.----------~---· ·---------
ili.'li ultralll:u·ina 

P oi!! :l rt~a !11cndozae nukuhivae 

Norfolk tsland 

Ne\v llebrides 

Line Islands 

Vini kuhli (2) 

J\uf>lral Islands 

_!' .!:.U} _ _t!?~~! .~ ~-~toni 
Vini kuhli (2) 

- 2 -

Society Islands Pigeon 
Tahiti Lod.keet 
Tahiti Flycatcher 

Moorea Polynesian Warbler 

Tooth-billed Pigeon 

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

Norfolk Island Parakeet 
Grey-headed Blackbird 
White-breasted Silvereye 
Norfolk Island Starling 
Scarlet breasted Robin 

Santo Mountain Starling 

Scarlet-breasted Lorikeet 
Kokikokiko 

Rapa Island Fruit Dove 
Scarlet-breas ted Lorikeet 



Cook ls land:.; 

~~~-!~i. p_~n1yi_~na (3) 
Poma r ea dimidiata 

~ ~~~ r J._a_ !!:~-~g_i ll i v ray i 
!~::.~. !Y.2 .P..-:~~£.iJ.?J? t e ~~-~
!~EOS?J.'.!::L~ persona ta 
Tricil'H~ichla rufa 

Solomon Isl<mds 

.cou~<::~-:.<.:'!2'2Ita aucklandi ca 
~~~-~~~~~t:_~_l_~~-~~l i 

.0J~:.f!..?_:_:J_~P It~~- ~~ n i_c o 1 ~!. 

Auckland lstands 

- 3 -

Au ns auck landica aucklandica 
--·--- - -----·--- --------
J{a~._l~l-~ P-..~:.~ tr ~.al is_ mue_!l_er~ 
_Coeno2£EYPh? ~· aucklandica 

Anas aucklandica nesiotis 

Chatham Island 

Tahiti Lorike2 t 
Rarotonga Flycatcher 

MacGillivray's Petrel 
Barred-wing Rail 
Masked Parakeet 
Long-legged Warbler 
Pink-billed Parrot Finch 

San Cristobal Mountain Rail 

Watut Leaf Warbler 

Antipodes Islands Snipe 
Antipodes Island Parakeet 

Auckland Island Flightless Teal 
Auckland Tsland Rail 
Auckland Island Snipe 

Campbell Island Flightless Teal 

Ga ll i.v all,.Js aostralis hectori Weka 
Thinorni::; novaeseclandi.ae New Zealand Shore Plover ----------- ------------
~:::~.~~.!L_Pha aucklandica 

1:'..~1-!:il} .. ~ 
.!.!.~-~-!~!~l:~?: novc:esce l andiae._ 

chathamensis ----··--·--··-~--

~)'_~~~5Jl:_~~~pJ~~.~ avr i_~s _forbes~ 
Petroira traversi 
Prosthemadera novaescelandiae 
···---···-- ·-·---····----·· ·-· -·---

Chatham Island Snipe 

Chatham Island Pigeon 
Forbes' Parakeet 
Chatham Island Robin 

chathamensis Chatham Island Tui 

Lord Howe Island 

E t~.£}'..9..E.E.!.l.i ~ U.;~ ..£9~_t ll s 
uvaeens1s 

Lord Howe Wood Rail 

Loyalty Islands Parakeet 



- 4 -

Snnres Island 

St.C\.Jart Isl ands 

Bowdle1ia punetata wilsori 

~lay 1976 

KCJgu 
Cloven-feathered Dove 
Giant Imperial Pigeon 
Horned Parakeet 

Soares Island Snipe 

Codfish Islands ferabird 
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SOUTH PACIFIC COMMISSION 

AND 

SPC-IUCN/2RSCN/Informal 1 • 
June 1, 1976. 

INTERNATIONAL UNION FOR CONSERVATION OF NATURE 

AND NArURAL RESOURCES 

SECOND REGIONAL SYMPOSIUM ON CONSERVATION OF NATURE 

Theme 

Monday 14 June 

0900-1030 

1030-1100 

1100-1230 

1400-1530 

1 530-1600 

1600-1700 

Tuesday 15 June 

0900-1030 
1100-1230 

1100-1230 

347/76 

Apia, Western Samoa, 14 - 17 June 1976 

Conservation and Ecodevelopment in the South Pacific 

PROPOSED PROGRAMME 

Opening remarks by Secretary General, SPC 

" " 
,, Director General, IUCN 

Election of Chairman. 

Adoption of Agenda. 

Report from Inte~governmental Conference. 

( or his delegate ) 

( or his delegate ) 

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

Coffee 

Report of'Regional Ecosystems Survey of the South Pacific 
Area' by Arthur L. DA.hl, SPC. 

Discussion of report including country comments . 

Continuing discussion of report. 

Coffee. 

Continuing discussion of report. 

Appointment of commi t tees on research and conservation. 

Brief summaries of papers on 

'Ecodevelopment ar1d Traditional Natural Resource Management 
in the South PacHic' by Robert Allen, IUCN. 

'A Framework for Ecodevelopment in South Pacific Island 
Countries' by Jirnoh Omo-Fadaka. 

'Traditional Conserva tion Practices for Modern Pacific 
Societies' by Su~iana Siwatibau. 

Discussion of .traditional practices and ecodevelopment. 

Appointment of Commi t.tee on Ecodevelopment . 



Tuesday 15 June (contd) 

1400-1530 

Wednesday 16 June 

0900-1030 
1100-1230 

1400-1530 

1530-1700 

Thursday 17 June 

0900-1030 

1100-1 230 

1400-1 530 

1600-1700 

'Critical Marine d::tbi t;a t s ', by G. Carleton Ray. 

Disc<-;.ssion . 

Brief presentations ' f : 

'The South Pac ific Programme of IUC N' by Raymond Dasmann, IUCN. 

SPC Special Proj8ct J n Conservation , by Arthur L. Dahl, SPC. 

UNESCO MAB Proje~t 7. 

UNEP pl ans for the P'l.c ific, by Kai Gurry-Lindahl, UNEP. 

Discussion of the role of institutions and organisations 
(national, r egi onal, international) in conservation and 
ecodevelopment i n the South Pacific . 

Appointment of Cl)rnmi t tee on Role of Ins titutions and 
Organisat ions. 

Legal measures f or c•:·nservation : World parks, biosphere 
reserves, Law of the Sea conferences and their implications. 
Brief report: 'The Concept of World Parks and International 
Law' prepared by Cyri l de Klemm, IUCN . 

Discussion. 

Appoi ntment of Legal Commi t tee. 

Committee meetinbs . 

Commi ttee meeti ngs . 

Reports of Committees . 

Reports of Committees . 

Adoption of Resolutions . 

Clos i ng of Sympos ium. 
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SPC-IUCN/ 2RSCN/ Informal 3 
SPC-IUCN/ 2RSCN/ Officieux 3 

1 June/ juin 1976 

SOUTH PACIFIC COMMISSION 
COMMISSION DV PACIFIQUE SUD 

AND / ET 

INTERNATIONAL UNION FOR CONSERVATION OF NATURE AND NATURAL RESOURCES 
UNION INTERNATIONALE POu"'R LA CONSERVATION DE LA NATURE ET DE SES RESSOURCES 

SECOND REGIONAL SYMPOSil'M OF CONSERVATION OF NATURE 
(Apia, Western Samoa . 14 - 17 June 1976) 

DEUXIEME COLLOQUE REGIONAL Sl:R LA PROTECTION DE LA NATURE 
(Apia . Samoa-Occidental. 14 - 17 juin 1976) 

CHECK LIST OF DOCUMENTS 
LISTE RECAPITULATTVE DES DOCUMENTS 

Working Papers 

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

356/76 

WP.2 

Inventaire des ~cosyst~mes de la r~gion du Pacifique Sud 
par Arthur Ly on Dahl. 

- Ecodevelopment and Traditional Natural Resource 
Management in the South Pacific 
by Robert Allen , IUCN. 

Ecod~veloppement et gestion traditionnelle des ressources 
naturelles dans le Pacifique Sud 
par Robert Allen , l'ICN. 

WP. 3 - A Framework for Ecodevelopment in South Pacific Island 

WP.4 

WP.5 

Countries 
by Jimoh Omo- Fadaka . 

Sch~ma d'ecodeveloppement pour les pays des fles du 
Pacifique Sud 
par Jimoh Omo-Fadaka . 

- Traditional Conservation Practices for Modern Pacific 
Societies 
by Mrs. S Siwatibau . Fiji. 

Le s soci~tes oceaniennes modernes et les pratiques 
traditionnelles de conservation 
parS . Siwatibau . Fid ji. 

- Critical Marine Habitats 
by G . Carleton Ray. U. S. A. 

(Ce docum ent 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 

WP.7 

Nature -South Pacific Commi&sion 
by Arthur Lyon Dahl. 

Projet sp~cial de la CPS sur la conservation de la 
nature 
par Arthur Lyon Dahl. 

- The Sooth Pacific Programme of IUCN 
by Raymond F. Dasman, IUCN. 

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

WP. 8 - (Working Paper not yet received) 
(Ce document de travail ne nous est pas encore parvenu) 

WP. 9 - The Concept of World Parks and International Law 
by Cyril de Klemm , IUCN. 

Le concept de pare 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 documFmt de travail ne sera pas traduit) 

WP. 11 - Ecodevelopment in a Pacific Island Context : II. Priorities 
in Mangrove Ecosystem Research 
by Graham Baines, Fiji. 

Information Papers 

(Ce document de travail ne sera pas traduit) 

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

(Ce document de travail ne sera pas traduit) 

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

D~claration de 1a Conf~rence des Nations Unies sur 1 'environnement (Extrait du 
Rapport de la Conf~rence des Nations Unies sur l 'environnement, Stockholm, 
5-16 juin 1972) 

A Preliminary Classification of Coastal and Marine Environments 
by Carleton Ray (IUCN Occasional Paper No. H , Merges, Switzerland, 1975) 



• 

Informal Papers 

SPC-IUCN/2RSCN/ Informal 1 
Officieux 1 

Informal 2 
Officieux 2 

Informal 3 
Officieux 3 

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

- Provisional Programme 
- Programme Provisoire 

- Provisional List of Participants 
- Liste provisoire des participants 

- Check List of Documents 
- Liste recapitulative des documents 
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359/76 

SOUTH PACIFIC COMMISSI ON 

AND 

SPC-IUCN/2RSCN/ WP 1. 
13th May 1976. 
ORIGINAL ENGLISH. 

INTERNATIONAL UNION FOR CONSERVATI ON OF NATURE 

AND NATURAL RESO URCES 

SECOND REGIONAL SYMPOSIUM ON CO NSERVATI ON OF NA TURE 

Api a , Wes t ern Samoa , 14 - 17 June , 1976 

REGIONAL ECOSYSTEMS SURVEY OF THE SOUTH PACIFIC AREA 

Arthur Lyon Dahl 

Reg ional Ec ol o~ic al Advi ser 
South Pac i fi c Commiss i on 

Noumea , New Cal edonia. 
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SPC-IUCN/2RSCN/wP1 
Page 1 

REGIONAL ECOSYSTEMS SURVEY OF THE SOUTHPACIFIC AREA 

INTRODUCTION. 

Arthur Lyon Dahl 

Regional Ec ological Adviser 
South Pacific Commissjon 

Noumea, New Caledonia. 

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 and present progress 
towards the conservation of nature in the region and to provide an 
indication of the environmental framework within which sound development 
must take place. The study was recommended by the South Pacific 
Conference on National Parks and Reserves (Wellington, New Zealand, 
February 1975) which called for a survey of existing and potential protected 
areas in the South Pacific. This recommendation (No.7) invited UNEP and 
IUCN to work with the South Pacific Commission to support a project to : 

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

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

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

The resolution proposed that this study should be reviewed at the present 
Symposium, and recommended that special attention be given to areas to be 
designated as Biosphere Reserves under UNESCO's MAB Projec t 8. It is 
hoped that this present report wil l lead to projects for technical assist
ance necessary 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 visi ts were made as part of this study to French 
Polynesia, American Samoa, Guam, the Caroline, Mariana and Marshall Islands, 
Nauru, the Gilbert I s l ands, Papua New Guinea, the Sol omon Islands, the New 
Hebrides, Fiji and New Caledonia. Data was also available from earlier 
visits to Western Samoa, the Cook Islands, Niue and Tonga. Large numbers 
of local and outside specialists also contributed essential information; 
their contributions are listed as appro pri ate in the country reports or 
in the Acknowl edgements at the end of this report. 
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Any survey of this scope i s st,bject to many limitations, including 
the lask of scientific knowledge of many parts of t he Pacific, t he 
difficulty of collecting and reviewing what informati on exists on such a 
vast 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 Nowmea in time for inclusion. 

The South Pacific Commission would appreciate l earning of errors or 
ommissions in this survey so that a revised version can be prepared soon 
for publication. Opinions and interpretations expressed are thos e 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 belmv. 
Why is nature conservation so important ? Man depends on nature for much 
of what he needs to live, and i ndeed lives within a natural system, the 
biosphere of the planet . While many of our modern needs are met from 
agricult ure or manufacturing, agriculture inself is bcsed on natural systems, 
on plants and animals originally found in nature and which were adapted, to 
man's needs. As the wo rld runs out of nonrenewable resources such as oil and 
minerals, we wi ll need to turn more and more to natural systems to find 
alternat ive materials and processes on which to base our civilizatior1 . 
It is in natural systeills that we frequently look for new nedicines and 
chemicals, new biological controls for pests and diseases, new sources of 
food or materials for industry, and many other thi ngs . Natural systems are 
like genetic banks fro m which we can withdraw new biological materials 
when we need them . This is particularly true i n islands where, because of 
their geographical isolation, evolution has produced many unique kinds of 
plants and animals found nowhere else in the world . It is ther efor e in the 
long term interests of island governments and territories t o ensure that 
appropriate viable samples of all the ir natural systems ar e 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 ende~ic species 
(a species found only on one island or territory ) . We do not know in advanc e 
what use , if any, might be found for each of these species. However there 
are many examples of rare or endemic species which have had very great 
economic importance. The Monterey pine (Pinus radi ata ) is an endemic species 
of the California coast with little local economic value; 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 f ou nd to 
be the ideal biological control fo r 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 reasons for conserving nature . Many developi!lg 
countries have found that conservation areas such as nati onal parks can 
provide the basis for tourism, one of the important money-earners in many 
economies . 



SPC-IUCN/2RSCN/WP 1. 
Page 4. 

Many Pacific Islands have been trying to develop tourism, but few have 
taken the necessary steps to develop as attractions 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 j obs in the tourist 
industry as well as in the management and protection of reserve areas. 
Conservation also contributes t o the quality of life of the local 
inhabitru1ts 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 broadest 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 also essential to science. Reserve areas can 
provide natural laboratories in which biologists and other scientists 
can study the processes of evolution and the maintenance of natural 
ecosystems. Many great biological discoveries on which modern progress 
in medicine, agriculture and other fields have been based have been 
made in island areas. Governments should therefore, as a matter of 
policy, decide to set 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 found in their country 
or territory. The purpose of this report is to provide a practical 
guide to conservation needs in the Pacific Islands. It should be regarded 
as an interim step in conservation planning. It is not possible in a 
survey of this scope to go into great detail in describing the natural 
systems of each island. Defined here are the regional needs for 
conservation. Each government should take this foundation and build 
upon it a detailed plan for national conservation areas. The ateps 
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 j~dgments that are constantly subjec t to mod
ification and change in the light of new information. The concl usions of 
this report are preliminary and will .need to be modi fied as more detailed 
surveys are undertaken of the natural resources of the Pacific I slands. 

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 
Islands. Then, as now, conservation in the islands concerned the protection 
of island cultures and peoples as well as nature (Skottsberg, 1940). More 
recently the International Biological Programme conducted studies of 
Pacific Islands, producing a check list of Pacific Oceanic Islands (Douglas, 
1969) and recommending certain remote islands for designation 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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a nd IUCN in Noumea in August 1971, also reviewed conservation needs and 
status for the Pacific (South Pacific Commiss ion, 1973) and the South 
Pacific Conference on National Parks and Reserves in Well i ngton, New 
Zealand, in February 1975, provided the opportunity for updated conserv
ation reports by many countries and territories of the region (National 
Parks Authority, 1975). This information has been drawn upon freely in 
this present report. 

CLASSIFI~ATION AND CHARACTERIZATION OF ECOSYSTEMS 

What is an Ecosystem ? 

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

Both of these ecosystem charac t ~ristics are essential for conservation. 
Parks and reserves are geographical units containing one or more ecosystems, 
but to be effective they must inc lude enough of the ecosystem components 
to mainta in the stability and cont i niuty of the system O'Jer time. 

Because of the great interdependence of organis ms within an ecosystem 
many species 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 s ize and isolation, many unique 
ecosystems he.va evolved that are of ten limited in t ota:!_ sic:eo Such 
ecosystems are particularly easy to destroy, and their conservat ioL is 
therefore most urgent. 

It may be helpful in picturing an ecosystem to make the comparison 
with an organism, perhaps some kind of animal. An animal is made up of 
many cells which depend on their r e lationship 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
system has many kinds or organisms with different roles (plants, produci1~ 
food, trees producing shelter, insects pollina ting plants, etc.). If 
psrt 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 various ·organs are to an animal. 
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Defining specific ecosystems is never easy since no natural system 
is ever totally independent of the others that surround it, and one almost 
always intergrades gradually into the ne%t. It is only where there is a 
sharp distinction between physjcal environments, such as between water 
and land, that the boundaries can sometimes be clearly defined. Definitio ns 
of ecosystems can also be based on various criteria, such as structural 
similarities or species compositiono A coral atoll in the Caribbean may 
have the same structure and functional organisation as one in the Pacific, 
even though the species that make it up are almost completely different. 
This problem of defining distinct ecosys tems becomes particularly acute 
in islands where each biological community has its own unique characteristics 
varying slightly (or greatly)from those on neighbouring islands, and where 
isolation has frequently led to the evolution of endemic species (species 
found nowhere else). The question of how much of this variability and 
uniqueness to conserve is a subjective one that can only be answered by 
each government within a much broader context of present and future social, 
political and scientific needs. 

Elements of .ecosystem definition. 

This survey is part of a world-wide project by IUCN to define the 
needs for the conservation of al l the principal types of ecosystems in 
the biosphere. In developing this project , IUCN has prepared papers 
defining and classifying the biotic provinces of the world (Dassman , 1973; 
IUCN, 1974), and has produced a working system for the classification of 
world vegetation (IUCN, 1,973). These terrestrial projects are now being 
paralleled by efforts to characterize marine ecosys tems (Ray, 1975)o 
These global studies have provided the basis for t he approach to ecosystem 
definition used here. 

GEOGRAPHY. 

There are s everal different elements that contribute to t he dist 
inctiveness of ecosystems~ The biogeographic dimension determi nes 
which organisms could colonise an island in the first place. The closer 
an island is to major centres of evolution and distribution such as Southe~st 
Asia, the Indo-Malay Archipelago, Australia, or America, the greater the 
chance that species from those areas will have been able to col onise it. 
The amount of present and past isolation of the island i s also import ant. 
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 and 
establishment of many more species than could fly, swim cr dri f t to more 
isolated areas. Once a plant or animal is established, its subsequent 
isolation may permit it to evolve into new and unique forms, or may a llow 
it to survive long after it has been out-competed and become extinct 
elsewhere. These facts help to explain the great diversity of island 
ecosystems and the uniqueness and scientific interest of their faunaE and 
floras. 

It is possible t o recognise variou.s biogeographic groupings on tne 
basis of similarities or differences between the organisms of 'ldjacent 
islands, such as those proposed by Curry~Lindahl (1975) for te restri~l 
animals or the biotic provinces proposed by IUCN (1974 ). 
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A second geographic element defining ecosystems is climate, 
particularly temperature (air 'lnd ocean) and rainfall. Almost all U,e 
SPC area lies within the trcpics , a region noted f or its warm and relat
ively constant temperatures. Tropical organisms tend to be sensitive 
to temperatures below their normal range, and hence are limited in t heir 
distribution by the temperature gradients north and suuth 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 
ecosystems, and varies widely throughout the Pacific Islands (Fig.2). 
While average amounts of r ain are very important , its distribution over 
time is also critical. Long dry s~ells interrupted by heavy downpours 
may provide the same total rainfall as frequent light showers, but will 
support a very different biological community. Even very rare extreme 
events can 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 s ignificant climatic factors in the 
Pacific are mapped in Fig. 3. 

ISLAND STRUCTURE. 

The physical structure of the is l and itself is also a major determinant 
of the ecosystems present. High volcanic islands will provide many more 
habitat types than low coral islands. Continental islands occurring west 
of the Andesite Line will tend to be larger and t o have a greater variety 
of soil types and landforms than oceanic islands. Eleva+. ed atolls or 
coral platforrr.s can support more varied population -> than reef islands just 
at sea levelQ The islands of the Pacific represen··. a co rtplex mix of all 
of these forms (Fig . 4) and evP.n a single island m·ty be ompof'~d of -:; evera l 
structural types. These island forms also resrond diffe J·ently to cl ~matic 

and geographic factors. Low islands are more like ly to he fl coded a ··td 
their terrestrial populations exterminated at time s of r~ sing 3ea le rel. 
High islands produce their own climatic differences, such as i ncreas• ·d 
rainfall in mountain areas, wet and dry side s of the isla nd and temp ,~rature 

gradients with altitude, each of wtich can lead to distinctive ecosys tem 
components. Marine habitats are s :.i milarly affected, with the :nany r ,:,ef 
forms and lagoon types determined by the structure and history of th·i:l 
island substrate (Thomas, 1965; Dahl, Macintyre and Antonius, 1974). 

BIOMES. 

Finally as ecosystems evolve, they develop their own structural 
characteristics based on their phyEiognomies or life forms, which help 
to determine their own environment s . They may be characterised by CPrtain 
dominant species or functional types, or by a particular type of hab j tat 
with which they are associated. These dL,tinctions of biological structur·' 
and habitat provide the principal basis for defining the biomes which 
constitute the largest scale of functional biological unit, ancl thus 
general ly correspond to the ecosystem level in any g iven area. 
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A survey a nd classification of Pacific I sland ecosystems mu~t be 
based on all of t hese approaches , much as Ray (1975) has classifi ed 
marine environme nts on the basls of zoogeographic r egions , bio t ic pr ovinces 
and habitats. This i s because a biome sHch a low land r ain fo rest may be 
structurally and functionally simi l ar in two geogra:r•hically separate areas 
even though compo<'.ed of different spec i es of plants , and even in the same 
area may differ in composition depending on the side of the island or the 
kind of substrate. The following cl assification is based on such an 
approach, combining a biogeographic view embodied in a list of biotic 
provinces , a structural view incorporating the prj ncipal island types 
and a biome view cat agorizing the pr incipa l vegetation units and habitats. 
In principle each biome type oc curring on each isl a nd type or s tructural 
unit in each biotic province should be considered as a distinctive 
ecosystem. 

REGIONAL ECOSYSTEMS SURVEY. 

Biotic Provinces of the Pacific Islands . 

IUCN (1974) has proposed 19 terrestrial biotic provinces fo r the SPC 
area , as follows New Guinea, Bis marck Archipelago , Solomon Islands, 
New Caledoni a - Loyalty, New Hebrides , Lord Howe - Nor fo lk , Fi j i Islands, 
Tonga - Kermadec, Samoa - Ellice, Tokelau - Pheonix - Manihi ki, Gilbert -
Nauru, Mariana Islands, Caroline I s lands, Ma r shal l Islands, Johnston -
Palmyra- Christmas , Cook - Austral, Society Isl~n~s , Tuamotus , and 
Marquesas . For t he marine fauna, Ray (1975 ) placed the entire area within 
the Central Pacific I slands Subprovince o: the I ndo-West Pacif i c Tropical 
Warm Water Shelf Province. Ray comments that , r elative t o the very rich 
Indo-Malayan centre , t he subprovince is somewhat impoveri shed i n biota, 
becoming more so to the east . While there may be many marine species in 
common t hroughout the region, the biotic gradient is suet that the resulting 
ecosystems may be qui te di s tinctive in diffe r ent ar eas . It would probably 
therefore be wise , pending fir ther research, to treat both mar i ne and 
t errestrial ecosystems in accordance wi th the same s eries o: biotic 
provinces . A modified list of biotic provinces is ther efor e prcposed below 
and mapped in Fig . 5. Some al ter ations have been m~de in the I UCN (1974) 
proposals to provide more 1 ogi<:al {;'roupings by island str uctur aJ types 
and c lima tic situations, both of which are principal biot i c determinants. 
The Santa Cruz Islands (Solomon I s l ands ) have been regrouped with the 
New Hebrides wj_th which they have c loser affinit ies . Tuvalu (former Ellice 
Is.) and the Tokel au Islands are s j milarly regrouped , as are the Northern 
Cook (Manihiki), Phoenix and Line Isl ands . An additional ~rovince has been 
created for the eastern, more -<:.emperate volcanic islands of Pitcairn, Rapa 
and the Gambier Isla nds. There may be some V'llue in s epar ating the 
Eastern a nd Western Caroline I slands , and in combining some of t he strictly 
atoll provinces , but this shou~d awai t fur ther studies, part icularly of t he 
marine fauna and flo r a . 

Biotic provinces can be most useful in suggest ing the gener al species 
composition to be expected in a n area . However, t he high levels of endemism 



.. 
..,.

 
• 

~
 

• 
• 

~
 

• 
~
 

• 
00

 

r:
 

~
 

1 
.... -

··
 

i 
I 

M
A

P
 

IH
O

w
tl

lf
Q

 
I 

.,..
! 

I 
I 

"·'
•' 

I 
A

R
E

A
 

O
F

 
I I t~
-

l 

' 
Sj
-~
~~
~ 

_ 
_

ll
 

~
 ...

.....
.....

 
I ,

:c
 

, 
~~
~,
 

'.::
--

i 
t 

-\
-:-

. 
-

I-
t
 

1 
-

A
U
S
T
I
I

~A
l

i
A
 

"
-

; 
' 

\ 
n :. ; 

..
 

t. 
.. 

•-
. .

•.
 <-
. 

.. 
I 

.....
. 

S
O

U
T

H
 

P
A

C
IF

IC
 

C
O

M
M

IS
S

IO
N

 
IT

A
 

( 
0

, 
H

A
W

A
II

 
j 

H
II

IA
IT

O
 ..

 If
S 

W
IT

H
IN

 
T
~
E
 

SO
V

f'"
' 

,A
C

IF
IC

 
1 

Q
. 

_ 
C

O
M

II
II

IS
$1

0H
 

A
IU

A
 

-
-
-
-
-
-
~
-
--
-
-
-
-
-
-
-
-
4
~
-
-
-
-
-
-
-
-
-
-
4
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
+
-
-
-
-
-
-
-
-
~
~

· 

1--
-~ 

I ! 
~
-
-
-

' I 

~~ 
=-r

 
,. 

~--
-1

· 
I i 

I 
~
~
-
'
4
r

--
-t

 
i. 

I 
' I 

-
-
\
-
-

, ... 

,.,.,
 

! 
;''1

 
-F
~

~;
~.~

---
r

-
~~-
=-

=r
r
-
E
 

h'
l""

" .
. ,_

-v
 

I 
I 

I 
I 

' 
, ... 

! 
\A

 
~
 

-
. 

I 
. 

. 
.!1

 
-

li
 

~>
'

: 
..

._
··

. 
! 

-
I 

·
-
-
-

<I
f 

... 
.. 

... 
... 

... 
• 

.... 
.. . 

F
ig

. 
5 

B
IO

TI
C

 P
R

OV
IN

CE
S 

• 
• 

'1:
1 

v1
 

~
 
~
 

G
q 

0 
:i
) 

I .....
., 

,"',..
) 

c G
. z ....

....
... 

i\
.l 

::0
 

w
 

n z ~
 

'"d
 



I 

SPC- I UCN/2RSCN/ WP 
Page 13 . 

in certain i s l ands greatly complicat es matters, and requires that even 
within biotic provinces, each island must be considered as a somewhat 
distinct entity. Furthermore distinc tions between provinces ar e not 
always clearcut with some i slands (Loyalty Is. for example) r epresenting 
intermediates between adjacent area s. This m~tter wi l l be treated in 
more detail in the discussions of each isl and group . 

Biotic Provinces of the South Pacific Commission Area . 

(Australian Region) 

Code No. 

I 

II 

III 

IV 

v 
VI 

VII 

VIII 

IX 

X 

XI 

XII 

XIII 

XIV 

IV 

XVI 

XVII 

XVIII 

XIX 

XX 

Structural Types . 

Biotic Province. 

New Guinea 

Bismarck Archipe l ago 

Solomon Islands 

New Caledonia- Loyalty Islands 

New Hebrides - Santa Cruz Islands 

Norfolk - Lord Howe - Kermadec 

Fiji 

Tonga - Niue 

Samoa - Wallis and Futuna 

Tuvalu - Tokelau Islands 

Gilbert Islands - Nauru 

Mariana Islands 

Caroline Islands 

Marshall Islands 

Ph oenix - Line - Northern Cook I s l ands 

Cook - Austral I s lands 

Society Islands 

Tuamotu Archipelago 

Marquesas Islands 

Pitcairn - Gambier Islands - Rapa 

IUCN Code No. 

6.12. 2 

6.1 2 . 3 

6 .1 2 . 4 (Modified) 

6 .1 2. 5 

6.12. 6 (Modified) 

6 .1 2 . 7 (Modified) 

6 .1 2 .10 

6.12.11 (Modified) 

6 . 12 .1 2 (Modified) 

6.12.13 (Modified) 

6.1 2 .14 

6.12.15 

6 .1 2 . 16 

6 .1 2 .17 

6 .1 2 . 18 (Modified) 

6.1 2 .19 

6 . 12 .20 (Modified) 

6.12.21 

6.12.22 

None 

The type of island on which a biologi cal community occurs can have a 
major effect on the community composi tion, largely as a result of landform 
and substrate characteristics. There are four principal island types : 
continental, volcanic , elevated reef and s ea level reef (Thomas 1965), each 
of which provides C9rtain special structural characteristics . Islands are 
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 generally be considered as distinctive for purposes of ecosystem 
classification. The following list of structural characteristics is 
intended to be neither complete nor mutually exclusive, but merely to 
suggest certainfuctors which may delineate distinctive ecosystems. 

Contin!atal Type 
Composed of sedimentary, metamorphic, igneous or other rocks 
of continental origin (occurring west of the Andesite Line), 
and of soils derived therefrom, generally of large size with 
complex landforms. 

Serpentine or metalliferous soils occurring on such islands 
may have highly distinctive plant communities. 

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

Orographic rainfall (produced by clouds rising over mountains) 
may be high or~ depending on the situation. 

Volcanic Type 
Islands built by volcanic activity and therefore with substrates 
derived from lava (basalt) and volcanic ash. 

Recent volcanic substrates may have specialised pioneer 
communities, 'and there may be many gradations between these 
and the mature ecosystems of weathered volcanic soils. Again 
there may be slope-limited communities as well as zones of 
high and low orographic rainfall (the wet and dry sides of 
many volcanic islands). 

Elevated reefs 
Islands or parts of islands composed of raised coral plat
forms or rock. Two significant types may be distinguished as 
having : 
overlying ~)n-~alcareous soil derived from volcanic ash or 
~lluvial deposits, or 
little or no overlying soil, frequently with exposed rock 
in rugged karst or pinnacle formations. 

Low Islands 
Composed of sand and rubble accumulated on a reef platform at 
or near sea-level. This is the typical type on atolls and 
barrier reefs, and also 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 substrat~ 
calcareous 
non-calcareous 

I 
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Sedimentary substrate (unconsolidated) 

~E~~~~~ 
sands 
silts 

~~~l~ 
~~~-~!~~~~-~~~~~~! 
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Additionally, r eef community st~uct~re can be significantly different 
if, over recent geological time, the island is : submerging, emerging, 
or apparently stationary relative to sea l evel . . Exposure to waves and 
storms also alters ecosystem form, so dis tinctions between exposed and 
protected marine environments are appropriate in many instances. 

The above catagories will generally be useful to subdivide the 
biome types described below where it is apparent t hat there is considerable 
ecosystem diversity within the biome . It is not, however, practical to 
introduce most o: these distinctions at the level of the present study. 

Pacific Island Biomes 

A biome is the largest biological community unit and gener ally, 
either singly or in some combination , corresponds to an ecosystem type. 
Biomes are usually defined by major habitat distincti ons , by dominant 
species or by aspects of the community s tructure . On land, most biomes 
are distinguished by the principal type of vegetation; in the sea, 
environmental or substrate f ac tors may be as important as dominant plants 
or benthic (bottom dwelling) animals in determining a biome classification. 
The following biome classification f or the tropical Pacific Isla nds is 
based on the vegetation classification prepared by IUCN (1973) for 
terrestrial environments, and the habitat list for marine areas proposed 
by Ray (1975), with major modifications and additions as appropriate to 
integrate the two and to adapt them to the regional situation. The 
vegetation classification, drawn largely from that for the humid tropics, 
has been simplified by the elimination of certain catagories ; it may ~e 
that others can be deleted as well, or that some will need to be added 
for particular local situations (such as the barren desert catagories for 
recent volcanic deposits). 

In classi fying marine biomes, it is important to r ecognise that 
biological communities may exist in the water mass as well as on the 
bottom. These can s ometimes be considered together as single ecosystems; 
in other situations it is more convenient to separ a te them. Certain 
coastal biomes such as mru1groves and salt marshes have both terrestrial 
and marine components. A few organisms such as sea birds, sea turtles 
and migrating fish populations, move between biomes and thus must be 
given special treatment. 
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FORESTS 
formed by trees at least 5m tall with crowns usually 
interlocking. 

Mainly evergreen 

~~~E~~~~-E~~~-!~~~~~~ 
Consisting mainly of evergreen trees, many with little or 
no bud protection, neither cold nor drought resistant. 
T~y evergreen, i.e. the forest canopy remains green through
out the year, but individual trees may stand leafless for a 
few weeks only and not at the same time with all others. 

IUCN 
Number. 
l. 

1.1. 

1.1.1. 

Lowland rain forest 1.1.1.1. 
Composed usually of numerous species of fast-growing trees, 
many of t:tem exceeding 40m in height, generally vii th 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 usually rare. Crustose lichens and green 
algae are the only constantly present epiphytic life forms; 
vascular epiphytes are usually not abundant exc'ept in excess- 1 
ively humid situations. 

Montane/submontane rain 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 ext ending 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 forest 1.1.1.3. 
Dominated by bamboo. Common in tropical mountains but may 
occur also in temperate and tropical lovrlands. 

Cloud forest 
Tree crowns, branches and trunks as well as lianas burdened 
with epiphytes, mainly bryophytes or lichens. Ground covered 
with club mosses and ferns. Trees often gnarled, with rough 
bark and rarely exceeding 20m in height. Most commonly broad
leaved but may be needle-leaved or small-leaved. 

1.1.1.4. 

Riverine forest 1.1.1.5. 
Similar to submontane forest, but richer in palms and in 
u.~dergrowth life-forms, particular l y tall forbs (e.g. Musaceae); 
plank-buttresses frequent. Characteristic of areas which are: 
(1) riparian (on the lowest fores ted 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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Swamp and bog forest 
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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 t rees with buttresses , 
stilt 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 t al l trees at the bog fringe and shorter trees near 
the centre. 

Tropical/subtropical seasonal forest 
This-Is-transitionai-between-rain-forest and semi-deciduous 
forest. Consists mainly of evergreen trees with some bud 
protection. Foliage reduction during dry season is notice
able, often as partial shedding . 

Tropical/subtropical semi-deciduous forest 
Most-or-upper-canopy-trees-drought-deciduous. understorey 
trees and sliTubs evergreen, often sclerophyllous. Various 
mixtures occur (e.g. shrubs may be deciduous aJJd trees 
evergreen) . Trees rough-barked except for bottle trees which 
may be present. 

Other evergreen forests. 

Subtropical rain forest 
Grading-Into-tropical-rain forest but marked by more distinct 
seasonal 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 ---------------
Sclerophyll broad-leaved trees and shrubs with either stilt 
roots or pneumatophores. Occurs in tidal range along ocean 
shores and estuaries. Epiphytes, except lichens or algae, are 
rare. 

Atoll/beach strand forest -------------------------
Species-poor community of trees and shrubs occurring on 
calcareous Sffild and rubble deposits in islets and on coastal 
beach strand within a few metres of sea level. 

WOODLANDS 
Formed by trees at least 5m high, with most of their crowns not 
touching each other, but covering at l east 3o% of the surface; grass 
or shrub cover sometimes present . This formation. c l ass does not 
include savannas or parklands . 

IUCN 
Number. 

1.1.1.6. 

1.1.2. 

1.1.3. 

1.1.4. 

1.1.5. 

none 

2 . 

SCRUB 3. 
Shrublands or thickets. Mainly composed of woody shrubs to 5m high. 
Each of the subdivisions may either be : 

shrubland - most of the individ1-:al shrubs not touching each other; 
often with a grass stratum; or 
thicket - individual slrrubs interlocked. 



SPC-IUCN/2RSCN/WP 1 • 
Page 18. 

IUCN 
Number. 

SERPENTINE VEGETATION None. 
Plant communities adapted to metalliferous serpentine soils. This 
substrate condition can also be used as a subdivision of other 
vegetation types. 

DWARF SCRUB AND RELATED COMMUNITIES 4. 
Woody plants rarely exceeding 50cms in height (sometimes called heaths 
or heath-like formations). 

Mainly evergreen 

Dwarf-shrub heath 
ciosed-or-open-cover of dwarf shrubs often with moss or lichen 
understorey. When open, often in clumps, colonies, or cushions 
and may have forb or grass cover in open areas. 

Bog 
Often sedges are abundant. Sphagnum or other moss cover; Peat 
accumulation. Some woody shrubs may be present. 

HERBACEOUS 

4.3 

5. 

Savanna 5.1. 
Tropical or sub-tropical grasslands or parklands with trees and shrubs 
covering not more than 3o% of the ground. 

Woodland savanna 
Dominated by grasses with forest islands or patches or woodland. 

Tree savanna 
Grass cover with isolated trees dispersed regularly over the area. 

Shrub savanna 
Thickets or shrublands in an area dominated by grass. 

Tropical grassland. 
Grass with few or no woody plants. 

Flood savanna 
Grass periodically flooded with tree or scrub islands. 

Wetlands 

Fresh water marsh 

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 
Salt~olerant herbaceous or partly-woody formations 
periodically or constantly flooded or waterlogged. 
or alkaline. 

in areas 
Water saline 

5.1.1.1. 

5-1.~.2. 
5.f: .1. 

5.1.~.3-
5.f~ .2. 

5.1.1.4. 
and 

5.1.2.3. 

5.1.1.5. 

5o 5o 

5.5.1. 

5o5o2o 

I 

e 
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Tidal salt marsh 
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With marine er.vironment S"t.;.bject to tidal fl ooding . 

Non-tidal salt marshes and flats. 

~ARREN DESERT 
hould also be applicable t o recent volcanic deposits) . 

Rock Desert 
Ground surface dominated by bare rocks or scr ees with occasionally 
plant cover in crevices, fissures etc. 

Sand desert 
Ground surfac e dominated by wind-blnwn sand, often forming dunes. 
Vegetation scarce or absent. 

FRESH WATER ENVIRONMENTS 

Aquat ic vegetation 

Floating meadow 
Dense ly-Interwoven or matted forbs and/or mosses covering 
permanent fresh water. Woody plru ts may be present . 

~~~~-~~:::~r 
Tall r eeds rooting i n soil at bottom of shnllo\\ l akes , ponds, 
or s low moving rivers . 

Submerged rooted aquatics 
Water-areas~offiinated-by-rooted plants which a r e structurally 
supported by water and scarcely emergent. 

~~~:::!~~_:;:g~:;:~~~~ 
Water areas domi nated by non-rootPd floating plants . 

Bodie s of Water 

~~~-:::~~-r~~~ 
Open a r eas of s t anding water. 
Permanent with more or lf,SS ccnstant l evel . 
Intermittent filling during r a ·i ns, then gr adually drying out. 
Brackish- standing bodies of somewhat saline water without d i rect 
connection with the sea. 
Man-made - artificial impmmdmen t s . 

Mountain stream 

Fast flowi ng steepl y f a lling wa t er courses of ten with rocky bed. 

Lo\\land river and s tream 

Slow-moving wa t er courses usually with sedimentary bottoms. 

IUCN 
Number. 

6. 

6,1 ,o 

6.2. 

5.6.1. 

5.6.2. 

5.6.3. 
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ANIMAL DOMINATED TERRESTRIAL HABITATS 

Sea bird rookeries 
Areas predominantly covered by seabird nesting sites. 

Sea turtle nesting areas 
Sand areas frequently 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 aquatic cave 
faunas. 

SHALLOW COASTAL ENVIRONMENTS 

Submarine vegetation bed 
Plants rooted in sedimentary bottoms, attached to ·r ock pavements, 
or in :LooseJy-anchored mats. 

~~ga;:_~;:~ 

Dominated by benthic algae or seaweed. 

~;:~~E~~~-E;:~ 
Principal components marine vascular plants (Thalassia, Cymodocea, 
Syringodium, Halophila, etc.) 

Animal dominated sedime~tary bottom 
Burrowing aniwals predominant life forms. 

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

~!~~;:-~~mi~~~::~ 
Coralline algae pr i ncipal contributor to reef construction and 
surface cover. 

Coral dominated 

Hermatypic corals major contr~butor to community and reef structure. 

Reefs may also be subdivided by situation and form. 

Atoll Reef 

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

Windward 
Fronting on the ocean in the di rection of the predominant winds. 

Leeward 
On the more sheltered side of t he atoll downwind from and therefore 
frequently receiving outflow from the lagoon. 



I 

Barrier reef 
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Offshore from a ~ajor land mass and separated f rom it by 
a lagoon. 

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

~~~~~~-~-E~!~~-~~~! 
Reef structures developing in the sheltered waters of a lagoon. 

"Dead" Reef 
Calcareous reef structure now cover8d with organisms not contributing 
significantly tc skeletal accumulat i on. 

Drowned reef 
Reefs submerged by subsider:ce bel ow depths nt which r eef growth 
is sufficient to regain the surfac e . 

Rocky coastline. 
Non-calcareous or uplifted calcareous shorelines wi thout significant 
reef development, including both the intertidal zone 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 isolation best indicated by salinity. 

Saline 

Salinity greater tha n seawater. 

~E~~ 
Seawater- good mixing with open sea. 

Closed 

(Hyperhaline, over 40 o/oo 
salinity ) 

(Euhaline, 30-40 o/oo) 

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

Dilute 

Dilute sea water. 

Brackish 

Brackish water. 

Fresh water 

Fr·:: sh or slightly s ·1:;_ ty wa t er . 

(Polyhal ine , 18- 30 o/oo) 

(Mesohaline, 5-1 8 o/ oo) 

(Oligohallne less than 
5 o/oo ) 
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Estuaries 
Partly enclosed bodies of water where rivers or other inputs of fresh 
water flow into and mix with seawater, producing great and often 
variable salinity gradients. It may in some instances be appropriate 
to subdivide estuaries by salinity. 

Close to seawater 

Mix~aline (30-35 o/oo salinity) 

Dilute seawater 

Polyhaline (18-30 o/oo) 

Brackish water 

Mesohaline (5-18 o/oo) 

~~~~~l-!E~~~!~!~~ 
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 pe.rtly or completely filled with sea water. 

Man-made Environments 

~E~~~ 
Dredged spoil and other dumped sedimentary materials. 

Reef 

Artificial reefs and structures made of stable materials. 

Maricultural 

Enclosures 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 
Vertical or steeply-sloping bottom areas of island margins below the 
euphotic zone. 

Continental shelf 
Submarine extensions of continental land masses. 

Submarine canyon 
Canyon-like features in the continental shelf margin. 
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Continental slope 
Continental shelf margins. 

Offslope environments. 
Deep ocean bottom features. 

~~l~~!:~-E~!:~:: 

Submarine trench 

Seamount 

WATER CIRCULATION BODIES 

Inshor e circulation cel l 
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Biological communities maintained wi thin an inshore current system. 

Larger scale circulation cell 

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

Ecosystem occurrence. 

A simplified list of over 70 ec osystem types has been prepared from the 
biome list deleting the mru1-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 t o il l ustrate the di s tribution and occurrence 
of ecosystem types (Fig. 6). The approximately 600 ecosystems so identified 
are much less than the total probable number of ab out 2000, since the biomes 
occurring on the different island type s , and those modified by substrate, 
slope exposure, rainfal l, etc. have no t been distinguished . 
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GEOGRAPHIC REPORT. 

The following sections summarize t he conservation situa Li on in each 
Bio tic Province of the South Pacific Commission area . Authoritative sources 
have been used whenever possible, but these are often incomplete or out of 
date. I t would be appreciated if participants in the Symposium could correct 
and update any sections for which they have more information, as the report 
will be revised f or publ ication immediately after the meeting. 

For each biotic 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 , signifi cant features , and C)nservation status ; 
general conservation interest of the re 5ion; a list of r are or 
endemic species; the status of conservation legislation; lists 
of existi ng reserves, proposed r~serves (areas already i dentified 
loca lly as warranting some type of protected status), and recommended 
r eserve types; and major references and sources from which the 
report was compiled. 

An essential companion reference for major parts of the survey area 
(excluding New Guinea, Bismarck Archipelago and Solomon I slands ), is the Draft 
Check List of Pacific Oceanic Islands by G. Douglas 0969). This list provides 
summary descript i ve information on each island, which is therefor e not repeated 
here . Other frequently-consulted references include the reports of regional 
meeti ngs (SPC, 1973; National Parks Authority, N. Z., 1975) and the early 
Pacific Science Association survey (Skottsberg, 1940). 
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( Only eastern half of island is included i n survey area) . 

Government: Papua New Guinea ( Indep mdf:'n t) . 

I s land types: La r ge continental island of e-reat c omplexity ; l ow reef islands and 
volcanic islands occur in surrounding coasta l a r eas . 

Biomes. 

No~e : bE-cuuse of the great complexity of New Guinea , t he following outline 
canno t be considered complete, but mE, rely a s1.;ggestion of the types of 
ecosystems that occur in great Jiversi t y t hroughout the island. For 
f ur ther detail, see Specht, Roe and Bou[;hton, 1974 . 

b.iome type. 

Lowland rain forAst 

Montane r .in forest 

Bamboo fores t 

Cloud forest 

Riverine forest 

Desc r i pt.i on , occurr ence . 

Below 1200 m. 
1) V<cllley lowl and ~'0rust . l'erm.inctlia , 1-'ometia . 

etc . 
2 ) Lowland slope fo rest. Terminalia , Celtis, 
Myristica , e t c . 

3 ) Mixed casuarina cunninghamiana f .qn f orest: 
N.E. PNG. 

4)Eucalyptus de l gupta/ Casuarina for st N.W. PNG . 
5)Secondary l owland r a infor est , Ficus, Vitex, 
Pipturus . 

'J t:ove 1 , 200m 
I ) submont a nP Arauccn•ic:/ Aga this fo rrJst 600-
1500m. 

?) submontane Li thocarpus f ~ re s t F00-1 800 m 
3) submontane Cas t anopsj_s f orest 600-1 800 m 
4) s ubmontane secondary f or est , Ficus, Evodia 

Conservation 
status . 

none 
Var ia:r:-ta . 
Mt . Wilhelm. 

none 
none 

Variata 

McAdam . 

none 
McAdam 

Ur t icaceae , etc . none 
5 ) submontane Gymnostoma forest , Owen Stanley 
Range 300- 1200 m. none 

6 ) submonta ne pionee r forest Casuarina 
pa puana, Dacrydium, Neonauclea on rock slides 
and limestone pinnacles 300- 1000 mo none 

7)Nothofagus f or est - 1500- 2800 m none 
8) Mixed montane fern forest , ~zygium , Cryptocarya 
Elaeocarpus, Garcinia , Schi zomeria , Dryadodaphne 
1200 - 2500 m. Mt . Wilhelm. 

9) Mixed monta:1e gymnospe r m fo res t, Podocarpus 
Phyllocladus, Papuacedrus 2100- 2800 m. none 
10 ) Mon taEe secondary forest, Evodia , 
Pittospor um, Urticaceae, Rhododendron, 
1800 m. to tre e line . none 

Montane ;.;Jr eas , Bambusa , Cyathea . 

2800 m. to trl~€ lim~ wi t ll Deca..::: permum, Sy.3ygium, 
Xanthomyrtus, Ol earia , Pittosporum, Rapanea, 
Rhododendron, Vacc inium . 

1) Dillenia 7apuana 
! ) Oc tomeles Artocarpus rm bnn k s 3Ub .iect to 
flooding . 

McAdam 

Mt . Wilhelm 

none 
none 
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Biome type. 

Swamp forest 

Seasonal f orest 

Mangrove forest 

Atoll/Beach fo r est 

Woodlands 

Scrub 

Dwarf-shrub heath 

Tree savanna 

Grassland 

,. 

Descript ion, occurre~ 

Extensive in Sepik, Western and Gulf Provinces . 
1) Calophyllum, Campnosperma, etc . 
2) Sago swamp, Metroxylon rumphii. 
3) Pandauus swamps 
4) Melaleuca swamp 

Low hills sJ opes; sl i ghtly dec iduous , 
Bombax, Erythrina, Tetrameles, Pterygota, etc , 
generally . in monsoona l areas. 

Extensive areas i n Gulf of Papua . 
1 ) Rhizophora/Bruguiera 
2) Ayicennia/Cer iops/Rhizophora 
3) Sonneratia - freshwa t e r tidal areas . 

Cerbera , Calophyllum Hibiscus, Desmodi um, 
Pandanus, Casuarina equisetifolia, Pemphis 
acidula. 

1) Eucalyptus or paperbark (Melaleuca ) species 
on dry monsoonal r eg.i.ons of southern and north 

eastern PNG - variabl e density grading into 

Conservation 
status . 

none 
none 
none 
none 

Variarta 

none 
none 
none 

Cape Worn 

tree savanna . none 
2 ) Timonius woodland; Port Moresby , Kairuku 
area . none 

3) submontane woodland, Eucalyptus tere ticornis, 
500 - 1200 m. monsoonal parts of S.E. PNG. Varia rta. 

1) Semideciduous scrub, Flindersia, Tristania, 
Mangifera, Syzygium, Acacia i n monsoonal areas . none 

2) Tidal plai ns scrub, Acac i a/ Myoporum in 
monsoonal areas . none 
3) Lumnitz~ra s c rub of l ow inner beach ridges. none 
4) Batis argillicola s crub, Morehead-Kiunga 
area, none 

5) Submontane s c rub, Baeckea frutescens/Rhod
odendron, on siliceous soils at Green River, 
Telefomin and Normanby Island. none 

6) Montane scrub (2000 - 3800 m) Rhododendron, 
Vaccinium, . Pittorsporum,Trochocarpa. none 

1) ~yrtaceous - ericareous heath, local 
in Morehead, Kiunga and Gr een River ar eas of 

r::ent r al PNG. 

2 ) Alpine dwarf-shrub heath, above 2,700 m. 

1) With Eucalyptus, Melaleuca; low monsoonal 
parts of S.E. PNG. 

2 ) Pandanus savanna - Por t Moresby , Ka iruku 
areas. · 

1) Lowland grassland up t o 1800 m. wi th Imperata, 

none 

none 

Varia r t a 
none 

Ophiures, Ischaemum, etc. none 
2 ) Montane gr assland , 1000-2500 m. Miscanthus, 
OphiuruB ~hemeda , 
both larg~ly resulting from human .activities. 

I 
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Biome type. 

Grassland 
(contd) 

Flood savanna 

Alpine meadow 

Descrip t i on , occ urrence. 
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3 ) subalpine a~d a lpine gr ass lands , above 
3000m. 

In S.W. PNG. 

Meadow, f ern me adows , mosses , bogs, above tree 
line from 3200 to 4100 m. mountain pe aks all 
along central r ange . 

Freshwater marsh Sepik area and S . ·w. PNG. 

Tidal salt marsh with ~ frutic ans . 

Non-tida l salt marsh with s ~oro b o lus , Triochloa . 

Fl oating meadows Leersia, Echinochloa, in l owland swamps. 

Reed Swamp Lowl and swamps with Sacc harum, Pragmites . 

SubmE.' r lr,ed aquatics Present . 

Floa ti ll.tu; a.q uatic s Nymphoea/ Azilla in sw:-'mps . 

Pe rmanent lake Present. 

Mounta.in s tream Common 

Lowland river 

Seabir d r ookeries 

Se a turtle nesting 
ar eas 

Cave 

Algal bed 

Sea gras ::; bed 

Anim<t l :J i r.. :..; edim~nt s 

Algal r eef 

Coral r eef 

Windward a toll r ee f) 
Leeward atoll r ee f ) 

Barrie r r eef 

Fringing r eef 

Lagoon r eef 

Dead reef 

Rocky coast 

Beac h 

Open lagoon 

Estua ry 

Common, some very l c-. .rr;e . 

Presumably presc;nt 

Presumably pr esent . 

In highlands with distinctive terrc; st ria l 
a!l_ua tic faunas 

Common 

Common and ext ensive . 

Common 

Present 

Common and co mplex . 

Confl ict group , Torlesse I s ., Redlick . 
Egum, LaughL .. n , etc . 

Extensive i n eas t ern PNG both ~ontinental and 
insular type s . 

Common 

Many type s 

Present 

Present 

Common 

Many types in complex of r eef s in east PNG. 

Sever al , incl uding large a r eas along Gulf of 
Papua . 

Offs hore environmentso No data available 

Conservation 
sta:tus . 

Mt . Wilhelm . 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

in some parts 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 
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Conservation interest. 

Outstanding .i.nterest for fauna a nd flora, terrestrial and marine environments. 
Great diversity of biomes a nd species. Marine environment very little 
studied, so true conservation i nt erest not yet known. 

Rare or eridemic species. 

Many endemic birds~ particularly Birds of Paradis e rum other unusual forms. 

Some endangered species are : 

Epimachus fastosus 
Paradisaea rudolphi 
Parotia spp. 
Loria loriae. 
Drepanornis spp . 
Archboldia papuensis. 
Astrapia rothschildi. 
Astrapia stephaniae. 
Pteridophora alberti. 

There are numerous endemic plants , marsupials , i nsects and other forms 
of fauna and flora . 

Conservation Legislation~ 

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

Fauna Protection Ordinance allows es t abl ishment of s anctuaries and 
protected areas for particular species. 

Wildlife Management Areas can be established under l ocal management commi ttees . 

Existing reserves. 

VariartaNational Park, 
near Port Moresby. 

McAdam National Park, 
near Bulolo. 

Lowland slope forest , seasonal forest, 
secondary lo\o~land forest, submontane 
woodland, tree savanna. Rich wildl ife. 

Submont~ne Castanopsis forest, bamboo 
forest , submontane Araucaria f orest 
with!· cunninghamii and!· hunstteinii. 
Bird of Paradise, marsupials. 

Cape Worn International Histor ic site with Ato l l/beach forest . 
Memoriul Park near Wewak . 

Mt. Wilhelm National Park, Alpine grassland, cl oud forest, montane 
near Goroka . and lowland forest types , marsupials 

and birds . 

Kokoda National Walking Spectrum of vegetation types , grassland 
Track . to Cloud forest, wildlife and 

butterflies . 

Tonda Wildlife Management 
Area , Western District. 

Baniara Protected Area , 
Baniara Island , Milne 
Bay. 

Deer , water birds, wallabies. 

WallabiE!s . 

Decl ared. 

Declared . 

Declared. 

Approved. 

Appr oved 
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Proposed reserves . 

Mt. Boeavi Nat ional Park, 
Western Province . 

Mt. Kar amui Na tional Park, 
Chimbu Province . 

Mt. Giluwe National Park, 
Southern Highland Province . 

Long Island Provincial Park, 
off Madang . 

Asuar Bluff Provincial Park, 
near Madang. 

Rempi Islands Pr ovincial Park, 
near Madang. 

Embi Lakes Nati onal Pa rk , 
Northern Province . 

Kinikini Area Provinci~l Park, 
nea r Port Mor esby . 

Mt . Kemenagi Provinciul Pnrk, 
Southern High lands Province . 

Idlers Bay Provincial P~rk, 

near Port M0r esby. 

Garu Wi l dlife Management Area . 
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Typical l owland t o montane fo r est types , 
Nothofagus forest , c l oud forest . 

Lowl and fores t to Cloud f or est, unique 
birds , kangaroos , and other wildlife. 

Alpine biomes . Nothofagus and c l oud fores t . 

Cra t e r Lake , Megapode volcanic sands, Coral 
reefs , turtle nesting area . 

Ca•Jes wi th cave fauna, lowl a nd r ain f or es t . 

Mangrove fo rests , secondary l owland r ain forest · 
coral reef , migr ator y birds . 

LaKes with flo od plain, swamp and r ainf or est, 
birds and crocodiles . 

Trc"e savanna . 

Karstic limesto ne topography , swa mp and montane 
fo r est. 

Gr t'l ss l and- woodland , beaches and cor al reef. 

Ialibu Wildlife Management Area, Mendi, Southern Highlands . 

Maprik Bird of Paradise Management Area , 
Eas t Sepik. 

Dilava - !fubuna Management Area . 

Wallaby Management A:,oea . 

We ster n Di strict Deer Park. 

Recommended reserve types. 

For bird life , rese rves in the follo wing 'lr eas ar e X'F'.:! Commended : 

Southeastern islands of Papua New Guinea . Goodenough mountains, 
Gooden ou<sh lowlands , Fer gusson , Kiriwina , ar;d T·1,_ ula arr~ major centers; 
Woodlark, Mis i ma and Rossel, minor ones . 

Mountains of Papua New Guinea . The Central Dividing Range includes three 
portions with somewhat di s tinct f aunas : i n t he rust , the Wharton Range and Owen 
Sbmleys ; in the certer , the highland ar ea from Tari ond Wabag to Menyama (the 
a.rea that inc ludes Mt s . Hagen, Giluwe , Karimui, Wilhelm, etc .); in the west 
the area from 142° E to the border of W8st Irian . In each area , altitudinal 
transec t s f r om 1500 ft . to the highest elevations should be provided, because 
each spec i es lives in a char acteristic altitudinal ra1~e (e . g ., a r e s erve a t 
4000- 8000 ft ., no ma t ter how huge , would not help t he many species confined 
to elevations above 800C ft. or below 4000 ft . ) Also , i n each ar ea such 
trE~ nsects s hould be provided both on t he northern and s outhern water sheds , 
because of t heir disti nc t faunas. Tn..ree outlying mountain ranges have 
distinct montane faunas of their own that also requir e a} titudinal t ransects: 
the mountaj_ ns of the Huon Peninsu.la , the Adelbert Mounta ins , and the North 
Coas t al RanE_;e (es:r;ecially the Bewani Mountains) . 
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Lowlands of Papua New Guinea. There are f;ive major centers of 
endemism: the Sepik Basin; the Huon Peninsula, with the Markham and Ramu Valleys; 
the north slopes of southeast 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 and Sepik regions have large water 
and swamp faunas, and the Fly and south-slopes- of-southeast-New-Guinea regions 
have large savanna faunas , that stould be considered in addition to their 
forest faunas. 

The following sites have been proposed by various authors: 

Gulf district mangrove forest. 
Mount Victoria . 
Rossel Island -unique flora, cor al reef habitats. 
Morobe Islands~ bi rd and turtle breedjng area, marine life . 
Lake Murray - l ake f auna and bird life • 
Lake Yimas and Sepi c Plains, forest with orchids ( Dendrobium ostrinoglossurnJ 
Murray Pass area, wes tern slopes of Mt. Albert Edward, alpine swamps and orchi ds. 
Middle Musa area - savanna;llice site far hydroelectric scheme. 
Coastal forest S.E. of Lae opposi te Lasanga Is., botanically interesting liana 

habitat. 
Mt. Menawa, endemic birds. 
Laba and eastern s lopes of.Herzog Ranges , t o Mt. Miss im. 
Southern Coast of Huon Peninsula , lowland f or est t ypes, between Lae and 

Finschaffen. 
Lake Wanum - lowland grassland types. 
Bulolo, Lake Triste, Mto Amungwiwa - Mt . Salawaket, for Araucaria, Podocarpus, 

and Nothofagus forests. 

Purari River aquatic habitats. 

The proposals . by Haantjens ( 1 975 ), t oo numerous to includ e here , i nc lude many 
biome types presently underrepresented in reserve proposal s being considered. 

Coas t al Wes t Sepik province - Dugong conservat i on area. 
Possible further dugong conservation ar eas in Siassi Islands and D'Entrecas teaux 

Group . 

An a ttemptshould be made to include typical as well as rare biome types in 
r eserve proposals. Many more marine reserve a r eas will eventual ly be needed 
but present information does not permit specific pro posals. 

References and. sources . 

Visit to Port Moresby and vic ini ty , Lae, Wau and vicinity . 
Sylvanus Gorio, National Parks Board. 
M.A. Hill, Na tional Parks Board. 
C. Kis ikawa, Office of Environment and Conservat ion . 
Lance Hill, Office of Environment and Conservation. 
N.Kwapena, Wildlife Branch, D.A.S.F. 
M. Downes, Wildlife B~anch, D.A.S. F . 
L. Gressitt, Director, Wau Ecology Institute . 
M. Hoyl e , University of Papua New Guinea . 
J. Munro, University of Papua New Guinea . 
D. Teng, National Par ks Board, Education Officer. 
J. M. Diamond ·- personal communication . 
Specht, Roe and Boughton , 1974. 
Mahser , 1973 . 
Percival and Womers ley , 1975. 

/· 

I 



I 

' 

Re ferences and sources (ctd .) 

SPC-IUCN/2RSCN/ WP 
Page 31 . 

M. Jacobs and K. Pa ijmans in WOTRO Report for Year 1974 , pp . 35- 37 . 
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II. BISMARCK ARCHIPELAGO. 

Government: Papua New Guinea. (Independent ) 

Island types: Volcanic high islands and low reef islands. 

Biomes. Description. 

Lowland rain forest Extensive , also Eucalyptus deglupta forest -
New Britain. 

Montane r ain forest. Parts of central New Britain , easte.rn New 
Ireland, including Nothofagus forest 

Bamboo forest 

Cloud forest 

Riverine forest 

1500 - 2800 m. 

Probably present 

Probably present. 

Present 

Swamp forest Coastal north-central New Britain. 
Terminalia brassii and Campnosperma. 

Mangrove forest North New Britain, New Ireland, NewHanover 

Atoll/Beach forest Common 

Scrub Present 

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

Freshwater marsh Present 

Non-tidal salt marsh. Presumably present. 

· Rock desert 

Permanent lake. 

Mountain stream 

Lowland river 

Seabird rookeries 

Sea turtlE nesting 

Active Volcanic areas. 

Lake Dakataua (crater lake) 

present 

Present. 

Present. 

areas . Present. 

Algal bed. shallow bottom areas. 

Seagrass bed Common 

Animals in sediments. Common 

Coral reef Common and diverse. 

Barrier reef Present 

Laky Hargy. 

Conservation 
status. 

Talae Is. 
Lake 
Dakataua. 

none 

none 

none 

none 

none 

none 

Talele Is. 
Lake 
Dakataua. 

Talele Is. 

none 

none 

none 

none 

none 

proposed 
L. Elakataua 
National 
Park. 

none . 

none. 

Talele Is. 

.Talele Is. 

? 

? 

? . 

Talele Is. 

? 
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Biomes . 

Fringing r eef 

Lagoon reef 

Rocky coast 

Beach 

Open lagoon 

Estuary 

Description. 

Common 

Many types. 

Present. 

Common 

Present. 

Present 
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Offshore environments. No data available. 

Conservation interest. 

Conservation 
stat us . 

Talele Is . 

Talele Is . 

none 

Nanuk Is . 

? 

none . 

none. 

There is little data on these large islands with a considerable diversity of 
habitats. 

Rar e or endemic species. 

Considerable bird endemism, and presumably also for other forms . 

Conservation legislation. 

see New Guinea. 

Existing reserves. 

Talele Islands National Park, 
New Britain. 

Mangrove , Beach forest, lowland 
secondary forest, coral reefs, 
se3bird and turtle nesting 
areas. 

Marine life and island 

status . 

Declared. 

Nanuk Is. Provincial Park, 
New Britain. ve~et~t i o n, recreation area . Declared . 

Lake Dakataua National Park, 
New Britain. 

Pokili Wildlife Management 
Area, West New Britain . 

Proposed reserves. 

Lake Hargy National Park, 
New Britain. 

Crater Lake, hot springs , 
mangrove, secondary rain forest 
Crocodiles, Megapode. Approved . 

Megapode. 

Lake, lowland and slope rain
for est , Megapode. 

St. Andrew Islands. S.E. of IVJ:arlUs Dugong co nservat ion area . 
Island. 

Recommended reserve types. 

Kapiura River area , New Brmin. h.ot sprj ngs, Megapode. 
Talasea Peninsula, hot springs, rnegapode. 
Mount Langia, We st New Britain , semi-active volce.no. 
Central mountain areas of New Britain and New Ireland for montane biomes . 
Swamp forest, marsh, river and grassland examples . 
A selection of coastal, lagoon and r eef environments . 
For birds, and probably other forms, New Britain, New Ireland, St . Matthias

Mussau, and Mnnus arP the four major cent er s . New Britain requires a 
reserve on the Gazelle Penins ula (bec au s e of scme endemism there) as well 
as on the main body of the island. New Ireland requires separate reserves 
at the northern and southern ends, because of signi ficant faunal differences 
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Recommended reserve types (contd.) 

Like Bougainville, and New Caledonia, New Britain and New Ireland 
have distinct montane and lowland faunas, and both need montane 
as well as lowland reserves. Dyaul, Lihir, Feni, and .Tabar are 
significant minor centres. Long should be a reserve because of the 
interest of its colonist fauna (it was defaunated by volcanic 
explosion in the 18th century, like Krakatau). 

Refe.:rences and Sources. 

See New Guinea. 
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SOLOMON ISLANDS. 
(santa Cruz Islands i ncluded in V.) 
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Government: Solomon I slands (Self government , U.K.) except Bougainvill8 
(Papua New Guinea.) 

Island T~: High volcanic islands both old and r ecent, anu e levot ed reef 
islands . Subjec t to hurricanes. 

Biomes. Description. 

Lowland rain for est. 1) Kauri forest, 
2) Campnosperma forests - probably l ate stage 
following cyclonic disturbance 
3)Calophyllum Ka.-jewskii for est, mostly logged; 
Giza Is. and small patches, and on Bougainville 
4)Dillenia/Calophyllum/Campnosperma forest, 
New Georgia, Kolombangara. 
5)Dillenia - dominated forest 

6)Terminalia calamansanai/Campnos perma/ 
Calophyllum f orest , only Northern Kol ombangara . 

7)Pometia/Vitex/Calophyllum forest . coastal 
areas largely disturbed; inland Guadalcanal . 

B)Vitex - domin ted forest - r are. Te tepare . 
9) Casuarina papuana forest of high ridges . 
10) Rennell forest, Terminalia sepicana , 
Elaeocarpus, Enctospermum. 

Montane r ain fo rest. 1) Mixed species with indistinct zonation, 
possibly sever l types on upper slopes of 
Kolombangara , Vanguna a nd Brmga:i nville . 

2 )Neonauclea/Sloanea forest only Bougainville 

Conservation 
status. 

none 

none 

none 
small sample 
on Kolombangara 
small sample on 
Kolombangara. 

Kolombangar a 
controlled 
forest . 

Queen 
Elizabeth 
National Park, 
? degraded . 

none 
none 

none 

small exainple 
on 
Kolombangara 

450-750 m none 

Cloud fo:rest 

Riverine fores t 

Swamp forest 

Mangrove forest 

Atoll/Beach forest 

Woodland 

Scrub 

Present on mounta i n peaks 

with Dillenia ingens . 

1) Sago swamp forest (Metroxylon salomonense ) 

2 ) Terminalia brassii forest 

3) Mixed species swmp for es t. 

1) Tall (Rhi zophora, Bruguiera, Dolichandrone) 
2 ) Low (Rhi zophora .) 

Typical Indo-malesian s pecies 

Casuarina - domincted. 

San Jorge - variant of Casuarina woodlan~~ 

none 

none 

none 

none 

none 

none 

none 

none 

none 
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Biomes. 

Serpentine 
vegetation 

Dwarf-shrub heath. 

Grassland 

Freshwater marsh 

Permane'!lt lake 

Brackish lake 

Mountain stream 

Lowland river 

Sea turtle nesting 
areas 

Description. 

Open woodlan~ on ultrabasic soils , southern 
Santa .Isabkel San Jorge, southern Choiseul; 
also Guadalcanal, Florida, San Cristobal. 

Nggatokano and elsewhere 

Large areas of Guadalcanal , fire maintained . 

Mainly Phagmites karka and low shrubs . 

Guadalcanal 

· Lake Te Nggano with highly diverse fauna and 
f1ora, including endemic species . 

Common 

Common 

Turtles still common. 

Algal bed Common in lagoon areas and reef flats . 

Sea grass bed Extensive in lagoons. 

Animals in sediments Common on lagoon bottoms . 

Algal r eef Present. 

Coral reef Present 

Barrier reef New Georgia. 

Fringing r eef Common. 

Lagoon reef Common and variable. 

Rocky coast Common 

Beach Common 

Open lagoon Common, especially New Georglli Islands. 

Dilute lagoon 

Estuary 

Layering of brackish water over sea water 
occurs in more enclosed lagoon areas such as 
Roviana. 

Present 

Offshore environments.No data available. 

Conservation Legislation. 

SOLOMON ISLANDS. 
National Parks Ordinance - poorly defined and not well enforced. 
Wild Birds Protection Ordinance, old but extensive coverage. 
Forestry · Ordinance provides, for coitrolled forest areas. 
New conservation legislation und~~ ~iscussion. . 

BOUGAINVILLE. 
See New Guinea. 

Conservation 
status. 

none 

none 

Queen 
Elizabeth 
Nationa l forest 
dis t urbed. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none ' none 
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Many endemic s pecies with consider able differentiation between inslands; 
textbook examples of i sland speciation . Extensive areas of undisturbed r a i nfor est , 
but increasingly st~bj ec t to devel opment . 

Rare or endemi c species. 

Porpoises are loc3l l y hunted for their teeth which have trCJ.ditional value. 

Dugong - still common but danger of inc r eased hunting . 

Crocodile - large a nimals prctected , but sc metimes become dangerous . 

72 endemic bird spec i es and 62 endemic subspecies in Solomon Islands, 
often differentiated be tween isl3nds ;largely in for est habi tats. 

White eye Zosterops di f fe r ent forms on Gizo, Vella Lavella, Rendova and 
Tetepare. 

Existing r e serves. 

Queen Elizabeth National Park, Guad.Jlcanal , 6080 ha . now major parts 
of low c onservation value because of f or est clearing for gardens. 

Kolombangara fore st reserve (cont rolled fores t) narro~or strip of lowland 
rain forest along Shoulder Hill from s ea level to crat er. 

~ Proposed reserves. 

' 

Kolombangara reserve, Terminalia calamansanai /Carupnosperma/Calophyllum f or est. 

Kolombangara ecologi cal s urvey plots with buffer zones . Dillenia f or est 
and Dillenia/Calophyllum/Campn~sperma fo r es t. 

Viru (a ) Dillecia/Calophyllum/ Campnosperma fore3 + 
(b) Casuarina fores t. 
(c ) Terminalia brassii swamp forest, Di llenia/Calo}Jhyl lum/Campnosperma 

forests. 
Santa Cruz:Kauri for es t and Carr:pnosperma f orest . 

Tetepare :Vitex forest . 

Allardyce:Campnosperma forest . 

Gizo : Calophyllum for est. 

Vangunu.: Dillenia fores t, Campnosrerma fore ~3t . 

Va niko l o : Kauri forest and C::.tmpnosperma forest . 

Gu.'J.da lcanal: Pometia/ Vi tex/ Calophy l l um fc·r est i n u.pland area . 

Santa Isabel( S.E.) Casuarina wo odland . 

Santa Isabel or New Georgia: mangrove for 8st . 
Renne ll: Rennell for est and brackish l ake, erdemic fauna . 

Guadalcanal : gr ass l ands . 

San J orge and Nggatokano :dwarf-shrub heath . 

Serpentine woodland. 
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Recommended reserve types. 

Montane and lowland reserves on Bouga:i.nville, endemic birds, Calophyllum 
forest. 

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

Reserves on Rennell (lake and adequate area of forest habi tat), Kolombangara 
(central montane forest above 500m. and sample of lov1land forest to 
coast), and Malaita (cent.ral fo r est above 1000m and s ome lo-wland f ores t) . 

Forest .and bird reserves on New Georgia, Rendova , Tetepare , Ranongga , 
Giza, Uki Ni Masi. 

Reserve for breeding pigeon col onies on Oema (Shortlands). 

Reef reserve in Manmng Strait , and selection of reef and lagoon r eserves 
elsewhere. 

Mangrove reserve and small botanical r eserves f or other vegetation types 
(scrub, serpentine ). 

Referenc es and sources. 

Visits to Guadal canal, New Georgia, Russell I slands , Kolombangar a , and 
Malaita. 

Keith Treneman, Chief Forest Officer. 
Ken Martin, Fores t Officer. 
R. James, Fisheries Officer. 
Mike Hoyle, University of Papua New Guinea. 

J.M. Diamond, "A proposed forest reserve system and conservati on str ategy 
for the Solomon Islands" (unpublished r eport) . 

Whitmore~ T.C. 1969. 
Whit more, T.C. 1974. 
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Island types: New Caledonia is a continental hi gh is l < nd of c ompl ex geology; 
the Loyalty Islands ar e elevated reefs with sma l l volcanic areas; l ow 
reef islands occur in t he l agoon sur rounding New Caledoni a . 
Subject to hurricanes . 

Biomes. Descr i ption. 

Low l and r ain forest. 1) Coa st::J. l f orest - onl y a f ew remnan t s 
r emaining (Bour·ail , Hiengh ene) 

2) Araucaria cookii c:oastal for es t of elevated 
l imestone ( I sle of Pi nes : Kuebeni peninsula 

3 )Limestone forest , (dominated by Ints ia, 
Manilkara, Schefflera and Al bi zi a ) 
Mare , Lifou, Isle of Pi nes . 

Montane r:1i n fore s t. 1 )Submontane rain fore s t , pr incipally on 
slopes 400-1 000m . 

Bamboo fores t 

Cloud f or es t 

River i ne f or es t 

Swamp f orest 

Mangrove forest 

Atoll / be8ch fo r est . 

Scrub 

Serpentine 
vegeta tion 

Dwarf-shrub heath 

Woodland savanna 

Tree s avanna 

Grassland 

2) Dry ccniferous forest - 1000-1 500m, 
various Araucarias and other l!vmnn~q~.erms . 

Scatter ed exAmples , lar ge l y in dis t urbed areas . 

higher mom1tain pea.ks 

Present along lo~er reaches of wat er cours es : 
Plaine dES Lacs with Dacrydium guillauminii. 

Dominated by Melaleuca l eucadendron (Niaouli) 

extensive a l ong south west coast . 

Common on coasts and i2lets 

Walpole (raised limestone) ;Isle of Pi nes . 
(mos t New Caledonia scr u b is serpent i ne 
ve,q;etati on ) . 

highly varicible wi+.h el evation ar.d in different 
part s of New Caledonia , many localised 
endemics ; also inc~udes Gum Oak fo r est type ; 
also on I s l e of Pines . 

Isle of Pines plateau. 

Melaleuca (Niaoul i) dominated ,common in areas 
subjec t to fire, gr ades into tree savanna 

Large areas of Niaouli (Melaleuca ) s avanna 
fire maint a i ned on lower elevations ; 
a l so Hunter I s . 

pr esent i n f requently burne d areas of south west 
New Cal edonia - grades i nto tree (Niaoul i) 
s avanna . 

Conservat ion 
status. 

none 

Oro Peninsula 
reser ve . 

Isle of 
Pines . 

Several 
reserves . 

none 

Mont Mou , 
Mont Panie etc. 

none 

none 

none 

none 

Isle of Pines . 

several 
reserves but 
no t all types 
included . 

Isle of Pines. 

none 

.Povila reserve. 

none 
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Biomes. 

Fresh wa ter marsh. 

Rock desert 

Permanent Lake 

Mountain stream 

Lowland river 

· Seabird r ookP. ries 

Description. 

Pla ine des Lacs and many localised areas 
characterised by Xyris pancheri and Schoenus 
brevifolius, 
Wabao, Mar~, only Melaleuca in Loya.l ty I. 

Matthew (active vo l cano); strip mined areas 
of New Caledonia. 

Plaine des Lacs (with endemic lake species) 

Common 

Common 
Fresh water fauna distinctive but poorly 
known. 

Matthew, Walpole, Chesterfield. 

Sea turtle nesting · Islets: Belep and elsewhere. 
areas 

Cave 

Algal bed 

Sea grass bed 

Poya, Hienghene, with rivers a nd cave fauna. 

Common, lagoon bottoms and reef flats. 

Common in lagoon 

Animals in sediments.Common 

Algal reef 

Coral reef 

Present 

Common 

Windward atoll reef) 
Conway, Surprise, Fabre/Leleizour, Huon, 

Leeward a toll reef ) 
and Beautemps Beaupre. 

Barrier reef 

Fringing reef . 

Lagoon re ef 

Dead r eef 

Rocky coast 

Beach 

Open lagoon 

Estuary 

Probably windward anC. leeward types and 
considerable diversity in local community 
structure . 

Both exposed and lagoon forms; also Walpol e Is. 

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

Presumably present. 

Few areas , north shore . 

Common 

encircling much of New C ,.ledonia, also Ouvea. 

Common, iricluding Baie St. Vfncent. 

Offshore environments. No data available . . 

Conservation 
status. 

none 

none 

none 

in several 
reserves 

none 

none 

nests are 
:orotected by law. 
none. 

none 

none 

none 

none 

Yves Merlet 
Reserve. 

none 

Yves Merlet 
Reserve. 

none 

Yves Merlet 
Reserve. 

none. 

none 

Cap N'Doua 
reserve. 

Yves Merlet 
Reserve. 

none 

none. 

I 
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Conservation interest. 

One of the world's most distinctive floras, with many relic species 
of highly loc a lised distribution. Many separate reserves are needed 
to encompass all the endemic specie0. Several endemic birds of 
considerable interest. Largest island barrier reef complex with many 
diverse marine habitats; again a number of reserves will be needed. 

Rare or endemic specieso 

PLANTS . 
8Cf/o of 3500 species are endemic, irtcluding many of great botanical 
interest. 
So% of native flora is woody, including 35 species of conifers, all endemic. 
Agathis lanceolata near extinction in south N. C. 
13 species of Araucaria with restricted distributions , mostly in mining 
areas. 
Podocarpus ustus - unique parasitic gymnosperm, Riviere bleu and 
Montagne des Sources . 

BIRDS. 
16 of 68 species are endemic, including 
Cagu Rhynochaetos jubatus 
Cloven feathered dove Drepanoptila holosericea . 
Giant imperial pigeon Ducula goliath. 
Horned parakeet Eunymphicus £. cornutus. 

Cyanorampus novaezelandiae saisseti 

Two endemic general of gekk:os Rhacodactylus and Eurydac tylus 

Conservation Legisla tion. 

Laws exist estu.blishing complete reserves , bot :mical reserves, a marine 
reserve and the National Park, prohibiting hunting and fishing in certain areas, 
and prohibiting or restricting mining prospecting in some areas. Reserves 
are not protected against mining activit'( unless specifically lis ted as 
mining re se rves. The National Park does not meet internationally accepted 
definitions of that term. 

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

Turtle nests are protected. 

A review of existing park and r eserve legislation is no~ being undertaken. 

Exi sting reserves. 

Montagne des Sources, 5870 ha. 

Isle of Pines National Park, 141,400 ha. low 
serpentine scrub, forest clumps, caves, past and 
present forest cutt ing. 

including Oro Peninsula, 848 ha. with lowland 
forest 

Mont Panie , 5080 ha. Rich forest type with many 
endemics. 

Mont Humboldt, 1 ,600 ha. Araucaria humboldtensis 
Cloud forest, Araucaria rulei 

Catagory. 

Complete and mining reserve. 

National Park but poorly 
defined; classification now 
being re-examined. 

Compl ete reserve but 
subject to customary rights. 

Botanical reserve and 
temporary mi ning reserve. 

Botanical reserve. 
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Existing reserves (contd) 

Mont Mou 675 ha. 
and 5038 ha. 

Yves Merlet Marine Reserve, 16,500 ha. Barrier 
and lagoon reef. 

Ouenarou, 1171 ha. 

Povila, 600 ha. Niaouli savanna with f0rest 
along streams. 

Tiponite, 1100 ha. 

Col d'Amieu, 12,368 ha. 

Koumac, 1 01 6 ha . 

Catagory. 

Botanical reserve. 
Forest reserve. 

Marine reserve. 

Forest r eserve. 

Forest reserve and · 
temporary mining reserve. 

Forest reserve. 

Forest reserve. 

Forest reserve. 

Haute Yate, 16,300 ha. Hunting and fishing 
:i: ncluding Riviere Bleue 9000 ha. forest, scrub and res.erve. 
fresh water marsh, Podocarpus, some forest Mining reserve . 
exploitation in past. 

I lot Lepredour, 560 ha .• Hunting area for Governor. 

Ile Pam, 450 ha. 

Yate, 546 ha. Lowland forest, serpentine scrub. 

Fausse Yate , 386 ha. Lowland r ain forest and 
serpentine scrub. 

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

Foret Nord, 282 ha. 

Cap N'Doua, 861 ha. Coestal rainforest, 80 m 
cliffs, serpentine scrub, beaches, springs. 

Pic du Pin 1491 ha. 25% forest , 75% serpentine 
serpentine scrub with many endemics ;- springs 
and streams. 

Hunting and fishing reserve . 

Hunting and fishing reserve. 

Mining reserve. 

Mining reserve. 

Mining reserve. 

Mining reserve. 

Mining reserve. 

Mining reserve. 

Foret Cachee, 635 ha. Forest and serpentine scrub. Mining reserve. 
Duthie, 7000 ha . Temporary mining reserve . 

Nord Cote Est, 89,400 ha. 

Amoa - Tchamba, 43 ,000 ha. 

Ponerihouen, 33,880 ha. 

Branche Nord Dumbea et Couvelee 

Proposed reserves. 

Massif du Kouakoue, 17,500 ha. many rare plant 
species. 

Dent St. Vincent et Pic Comoui, 10,100 ha. · many 
rare plants 

Temporary mining reserve . 

Temporary mining reserve. 

Temporary mining reserve . 

Mining and water reserve. 

Proposed classif±:ation. 

Part mining reserve and 
part temporary mining 
reserve. 

Mining reserve. 

I 

' 
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Proposed reserves (contd.) 

For et Koum et Comboui, 2400 ha. So% forest , rare 
plants and large k~ori (llm eire.) 

For et de Saille, 1060 ha. half r1inforest, half dr y 
fo r est of Casuarina and Acacia, some scrub and 
riverine forest, scle remaining site of 
Pseu.dosciHdium bala!1sae. 

Poret de Ningua, 600 ha . MontaGe rain forest, 1000m 
to 1350 m. 

Foret de Mt. D'O, 1300 ha. Araucaria forest and 
serpentine scn1b. 

Zone Centr'1le 

Me Maeya, 9300 ha. 66% f orest 

Boulinda, 2600 h~. above 1000 m. partial ly. burned 
over by mining prospectors. 

Massif des levres , low forest wi 'oh many epiphytes 
and lianas . 

Massif du Parlie 

Dome de l a Tiebaghi, Loc aj_ ised endemic Araucaria 
forest , light scrub and fores ted stream banks 
with many endemics , threatened by miLing 
activity. 

Presqu ' ile de Kuebini - elevated with endemic 
coastal forest. Reserve for Oceano papa~er 
highly localised plant, near Kon~. 

Re commended reserve types. 

Ches t erf i eld. 

Proposed c la s s i f ica tion . 

Mining r eserve. 

Mining r eserve . 

Mi ning r e s erve . 

Mining reserve . 

Part mining res erve and 
part t emporary mining 
reserve . 
Part temporart mining 
reserve wi t h s ummit mining 
reserve . 

Mining reserve . 

Mining r es erve . 

~hning r eserve and expansi on 
of botanica l reserve . 

Mi ning r eserve . 

For est r eserve . 

Atol l s of Conway reef, Surprise, F.J_bre/LeLeizour , Huon and Beau t emps Beaupre. 
Hunter, Matthew :md W' tlpole Islands . for sen birds, small island vege t at ion . 
For bird~ New Caledonia sr.ould have both montane and l owl and r eserves; there 
should be an apj·ropriate reserve or s.::<.nctuary on Li fou and also on Mar e 
and Ouvea. 
Plaine des Lacs, for lake fauna and marsh flora . 

Reserves with good stands of each gymnosperm, particul~rly Araucaria, Agathis 
a!ld Podocarpus, and other significant endemic species i n a r eas wher e 
their reproduction is possible. 

Areas of remnant c oastPtl forest (east and west coast types) perhaps at Bour ai l 
and Hienghene. 

Additional res erves for locali~ed endemi c species . 
Reef and lagoon reserves on nort~ eas~ and wes t coasts . 
Mangrove and estuarine reserves, perhaps inclu.ding Bai e St.Vincent . 
One or more river systems with well-developed fresh>-rate r f auna . 
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References and sources. 

Visits to sev~ral parts of New Caledonia. 

F. Goy, Director, Forest Department. 
J.P. Cherrier, Forester. 
P. Rancurel. 
Inventaire des Re ssources Forestieres de la. Nouvelle- Caledonie (1974-1975) 
Carlquist, 1974. 
Douglas, · 1 969. 
Sarlin, 1954. 
Vi rot, 1 956. 
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V. NEW HEBRIDES - SANTA CRUZ. 

I 

' 

Government: New Hebrides are a condomini um of France and U.K., 
Santa Cruz I slands are part of Solomon I slands (self-governing, U.K.) 

Island t ypes: PrincipaJly volcanic islands, s ome s t i ll acti ve , with portions 
of elevated r eef and some low r eef islandso Hurri cru1es freque nt but 
local ized. 

Biomes . Description. Conservation 
s tatus. 

Note : twelve forest types were identified by Royal Soc i ety Expedition, but 
detaj l s not avaj l al· le for this re:rort . 

Lowland ra .~n forest. Both l i mestone and vol canic types 
common, especially Erromango and Northern 
Santo; dominants vary , Castanospermum, 
Evodia, Laportea, Hernandia , Pangium, Dracont
omelum, Gyrocarpus, e tc. 
Dynamic structure I-I i th succession aft er 
hurricanes. 

Montane r ain f or est with Metrosider os , many epiphytes; 1000-1 500 m 
on Santo. 

Cloud for est 

Riverine fores t 

Swamp fore s t 

Mangrove forest 

Atoll/beach for est 

Scrub 

Grassland 

Fresh water ma r sh 

Present above 1500m. on Santo 

Presuma:)l y present 

Tekopi a. with Pandanus; Barringtoni a and bog 
soils ar ound Duck Lake , Efat e . 

Present , including Lo, eas t Malekul a , 
and scattered elsewhere. 

Common with Casuarina, Hioi scu.s , Pandanus. 

North Santo 

North of Mel e Bay , Efate ; Tanna plateau; 
West Erromango . 

Present on Sa!1to, Efate ar:d Tanna . 

Non-tida l sal t marsh Lo . 

Rock desert 

Sand deser t 

PermaneYJ.t lake 

Mountain st r eam 

Lowland river 

Hot springs 

Seabird rooke ries 

Sea turtle nesting 
ar eas 

Active volcanic slopes and Fa tutka 

Active vo l cano slope;:; anc' Fatutaka . 

Crater lakes, G2ua and Tekopia , Aoha , others 
inc~_ uding Duck Lake on Efate , Santo , Maewo 
and Truma . 

Common 

Common 

With a l gae , North Efate . 

Fatutaka ; shear water s nest i n i nterior of 
Tar~a and Ar1eityum 

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 . 

Cave 

Algal bed 

Sea grass bed 

Description 

Santo, Aore, Malo, Malekula, North Efate, 
Tanna, Aneityum, Erromango. 

Common 

Common 

Animals in sediments Common 

Algal reef Probable 

Coral reef Present 

Windward atoll reef Reef Island. 

Leeward atoll .reef Reef Island 

Fringing reef Common 

Lagoon reef Present 

Drowned reef Utupua, Santa Cruz. 

Rocky coast Present 

Beach Common 

Open lagoon Havana Harbour area 

Clo ~1ed lagoon Efate (disturbed by urbar1 devel opment)· 

Marine cave Present 

Offshore 
environments No data available 

Rare or endemic species. 

Conservation 
status. 

none 

none 

none 

no he 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

White flying fox Pteropus anetianMs• Closed season needed February to 
October. 
Five species, five allospecies and twenty-four subspecies of birds are 
endemic, including Starling, Aplonis SNltovestris restricted to cliDud 
forest of Espiritu Santo. 
pigeons Ducula bakeri and Ptilinopus fannensis - both hunted. 
About one third of insects are endemic. 
Three endemic skinks, including Emoia nieromarginata only on Pentecost, and 

!· aneitywnensis only on Aneityum. 
One endemic gecko. 
Over 70 endemic species of plants including Kauri Agathis obtusa - one major 
stand remaining on s outhern Erromango . 

Conservation Legisl2tion. 

New Hebrides: controls on turtles , l obster, trochus. 
Sants Cruz Islands: see Solomon I s lands. 

Existing reserves. 

None. 

I 

' 



Proposed reserves . 
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Reef I sland reserve. 92 ha . Only atoll in New Hebrides . Joint regulati on 
agr eed to by Governments but negotiati ons never c ompleted with owners. 

Duck Lake r eserve Efat e . Lake with swamp forest , freshwater swamp arm 
l ov1land forest, excel lent bird habitat . Prospects for establ i shment 
not good at present. 

Kaur i forest sru1ctuc1ry, Erromango. Only high canopy forest in New Hebr ides 
wi th endemi c Agathis obtusa. Formerly threatened by logging . No steps 
taken to establish reserve, but logging will not be permitted . 

Recommended reserve types. 

Examples of major forest types, grasslands, swamps , lakes and rna.rine 
habitats. 
Forest reserves on each of main islands for vegetation and birds . 
Cloud forest reserve on Sru1to. 
Northwest coast of Malekula or Santo, where reefs elevated over m i n 
1965 . 
Forest and bird reserves on Nend~ and Vanikoro (Santa Cruz Is .). 

Refer ences and sources~ 

Visits to Efate. 

Martin Bennet, Forestry Officer . 
Reece Discombe. 
H. Bregulla. 
J .M. Diamond, personal communication. 
A. Marshall, Biol. Cons. 5:67-69 (1973) and personal communication. 
Lord Medway, personal communication . 
M. Schmid, Note sur un projet de reserve naturelle dans le centre de Vate. 
K. E. Lee, 1975. 
Douglas, 1 969. 

The r eport of the Royal Soc i ety expedition to the New Hebrides was not 
received in time to be included in this report. 
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VI . NORFOLK- LORD HOWE - KERMADEC. 

' 

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

Government: Australia (Norfolk, Lord Ho"I-Je) 

Island types. Raised undulating platform of weathered volcanic material surrounded 
by cliffs. 

Biomes. 

Sub- tr(l pi cal ra:i_n
fores t. 

Scrub 

Grassland 

Mountain stream 

Seabird rookeries 

Coral Fringing r ee f 

Rocky coast 

Beach 

Description. 

Norfolk Island pine ~nly clumps on ridges 
and in scattered groves remaining from 
original fares t. 

probable. 

Present, largely mar,-modified. 

Common 

Present 

Small fringi ng reef near Kingston. 

Common 

Present 

Offshore environments. No data avail ble . 

Rare or endemic species . 

Norfolk Island pine. Araucaria exce lsa. 
Norfolk Island cabbage(palm). --
Presumat,ly other endemic plants o 

Conservation Legislation . 

Not known. 

Existing reserves. 

Not known. 

Re commended res erve types. 

Rema jning areas of native vegetation . 

Conservation 
status. 

not known. 

none. 

none 

none 

none 

none 

none 

none 

none. 
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VII. FIJI. 

Government: Fiji (Independent). 

Island Types: High volca:2ic islands, including t'Wo very large islands (Viti Levu 
ahd. Vantia L1:1vu ) ; elev~.ted reef' islantis and areM E!Ometi rnes combined i'li t h 
volcani c is l and centres; and low atolls and r eef isl ands . Disti nc t wet 
and dry s ides on high isl ands . Occasiona:. hurricanes. 

Biomes 

Lowland r ainfor es t 

Montane rain 
forest 

Bamboo f or est 

Cloud f or est 

Riverine f or est 

Swamp forest 

Light undergrowth, few epiphytes or lianas , 
widespread species. On limestone i slands , 
one tree layer of Pan pacifi c species . 
Apparent ly largely lost to development. 

Not always readily distinguished f r om l owl and 
r ainforest, but with heavier epi phyt es a nd 
under growth, more endemic species . Several 
types distinguished : 

1 )Agathis dominant, 3 tree layers with ot her 
species (Syzygium, Palagium, Cleistocalyx , 
Calophyllum, Podocarpus etc . ) in s econd layer . 

Conservati on 
s tatus . 

Smal l sample on 
Cave I s ., Bay of 
I s l ands . 

Samples reserved 
in Nadar ivatu ; 
Naqarari bulut i . 

2 )Dacr ydium dominant, some syzygium in pockets . none 

3 )Agathi s emer gent with Dacrydium do minant 
and angiosperms . none 

4)Agathis emergent with Decacarpus dominant 
and angiosper ms none 

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

6)Ridge thicke t , a slope-limited form on 
narrow ridges with one l ayer of s tunted 
t r ees . 

l ow forest wi th Bambusa , Bi schofia , 
Parasponia . 

Stunted wet forest with tree ferns , 
Met rosideros abundant epiphytes and mosses . 

Along river s, sometimes characterized by 
distinc t ive species such as Neovei t chia 
storckii. 

On wet soils with Sago Palm (Metroxy lon 
vitiense ) , Pandanus etc. 

Examples on Taveuni 
(Ravilevu); 
Mt. Tornaniivi . 

none 

none 

Tomaniivi Nature 41 
Reser ve; Taveuni 
(Ravi levu) . 

none 

none 
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Biomes 

Mangrove forest 

Atoll/beach forest 

Woodlands 

Scrub 

Bog 

Woodland savanna 

Tre e savanna 

Shrub suvonna 

Grass land 

Fresh wa t er marsh 

Non-tidal salt 
ma rsh. 

Floating meadows 

Submer ged 
aquatics 

Permanen t l&ke 

Mountain stream 
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Description 

Three types distinguished 
1 ) Rhizophora mangrove 
2 ) Bru.guiera mangrove 
3) Mixed species mangrove , with compositi on 

varying with topography, !lnd inc l uding above 
species, Xylocarpus, Intsi~ and Excoecaria. 

One tree layer with pan- pacific strand 
species, light undergrowth. May be segr egated 
by type of island; sand CE'f, small volcanic 
and large volcanic (with !l'le t r osideros) . 

Hernandia, Gyrocarpus and ;-::asuarina on sand 
dunes at Sigatoka River mc,uth . 

Three forms: 
1 ) Limestone island sc r ub (Messerschmidia, 

Scaevola, Desmodium). 

Conserva tion 
sta tus. 
Clas sed as r eserved 
forest, but subject 
to development 
pr essures. 

Small s ample (1ha) 
on Vuo (Admiral ty) 
Island Nature 
Reserve. 

none 

1 ha . on Snake 
Island. 

2 ) Miscanthu.s scrub wi. th Piper aduncum (tall none 
reeds and shrubs) in wet upper catchment areas . 

3) Slope-limited scrub in mountAjn areas wl te re none 
slopes are too stePp for forest trees 
(Bischofia, Alpinia, Heliconia , Piper, Cyathea ). 

Peat swamps with sedges ; where Pandanus and 
Barringtonia aguaiica occur, may grade into 
swamp forest. Coastal and in~d types . 

Areas of mixed grassland and woodland on 
dryer s l opes and valleys. Bambusa may occur 
in pockets. 

Open grassland with Casuarina. 

Grassland with Cycas . 

Pen.'lisetum-dominated grasslHnd common on 
dry side of high islands. 

none 

none 

none 

none 

none 

:B'e~edge swamp with Athyrium in inland a reas. none 

Brackish areas , usually behind mangroves w2. t h 
sedges and ferns (Acrostichum) aro occasionally 
Pandan u.s. none 

Floating, peat-bas ,:_;d sedge mats which will 
support w:1lkers, on Lake Tagima1"tc ia . 

Pond and river bottoms with Hydrilla, 
Potamogeton, Cerat~phyllum . 

Lake Tagim&ucia , c r ater l0ke ~t 800 m 
elevation. 

Common in :nountain arec,s, . ..,it~1 algae , eels , 
Jnails, pr2wns, ika droka . 

none 

none 

none 

example in TaveLtrrl 
(Ravilevu) Nature 
Reserve . 



SPC-IUCN/2RSCN/WP 1 . 
Page 48 

Biomes 

Lowland river and 
stream 

Seabird rookeries 

Sea turtle nesting 
areas 

Breeding areas for 
other animals 

Cave 

Algal bed 

Seagrass bed 

Animals in 
sediments 

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, ee l s , 
crabs, ika droka and sometimes submer ged 
aquatic vegetation. 

Makodrogo Is. and other areas. 

Balolo (Eunice viridis). 

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

common in shallow r eef and lagoon areas 

Three types reported: 
Syringodium iseotifolium 

Halodule uninervis 

Halodule pinifolia 

common 

common 

present 

present 

Great Sea Reef and other examples 

many examples 

common 

common 

North Astrolabe reef and others 

Cakau Lekaleka , near Oneata Is. 

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

Centre of Wangavu 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-cave on Koro Is of special 
interest. 

No data available. 

Conservation 
status 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

nonE: 

none 

none 

none 

none 
. \ 

Fiji has a great variety of ecosystems and a considerabl e number of endemic 
species. It will therefore need some large parks providing adequate protection for 
endemic birds, plants, and marine ecosystems, and many smaller reserves for more 

I 
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Conserva tion interest ( contd.) 

restricted ecosystems. 

Rare or Endemic Species. 

PLANTS 

Neoveitchia storckii 
endemic genus of palm 

Goniocaldus petiola tus 
(Palmae) 

Goniosperma (2 s pecies) 
(Pa lmae ) 

Taveunia trichospadix 
(Palmae) 

Degeneria vitiensis 
(Degeneri aceae ) 

Readea (3 specie s ) 
(Rubiaceae) 

Sukunia pentagonioides 
(Rubiaceae ) 

Gilles piea s peciosa 
(Rubiaceae ) 

Hedstromia latifo lia 
(Rubiaceae) 

Pimia rhamnoides 

Medinella waterhousei 
(Melastomataceae) 

Pullea perryana 
(Cunoniaceae) 

Santalum vasi 
(Santalaceae) 

BIRDS 

biomes 

Riverine forest at Naqali , 
(Waidradra) Viti Levu 

Monbne forest centra l plateau of 
Viti Levu. 

Taveuni; Mt. Mariko . 

Taveuni and Nadarivatu 

tall tree of mixed species montane 
rain forest 

small rain forest trees : 
Nadarivatu; 

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

small r ain fo r est t r ee from Vanua Levu 
and Taveuni. 

Rain for est , Vanua Levu . 

Montane rain for est , Korotaser e , 
Vanua Levu . 

Forest margin, north ccnst or Vanua Levu. 

Flower of montane areas . 

small tree 

Sandlewood of Lowland forest of 
Vanua Levu 

status 

Single population 
of less than 200 
trees. 

r a r e on Nadrau 
plateau 

scattered indiv
iduals on Viti Levu, 
Vanua Levu and 
Taveuni. 

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

Viti Levu , Ovalu 
and Nargani. 

Cut nearly to 
extinction. Now 
protected. 

Of 54 Fijian bird species , 19 are c cmfined to one or more of the five largest 
islands (Viti Levu , Vanua Levu, Taveuni , Kandavu, Ovalau). Viti Levu , Vanua Levu, 
Taveuni and Kandavu each have numer ous distinctive endemic sub- species . Three species 
are endemic to Viti Lev 1 , three more to Kandavu . Viti Lev 'J. , Vanua Levu and Taveuni 
each have some bird species conf ined to the mountains . The Golden Whistler 
(Pachycephala pectoralis )has several sub-species , including dis t i nctive forms on 
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the eastern and western parts of both Viti Levu and Varma Levu. Only Ngau and Koro 
of the other main Fiji islands, have endemi c sub-species restricted t o one island. 
Three species are confined to the Lau Archipelago, including one found only on Ongea 
Levu. Seven more species have endemic sub-species· in the Lau group, and three of t hese 
have different endemic sub-species on the northern and southern islands . Rot uma has 
an endemic honey-eater. Almost all of these birds occur in f orest. 
Endangered birds include: · 

Banded rail (Rallus phillippensis) ) 
White-browed rail (Poliolimnas cinereus) ) 
Sooty r ail (Porzana 1· tabuensis) ) 
Purple swamp-hen (Porpbyrio porphyrio) ) 

Subjec t to preda tion by cats 
and mongoose. 

Pink-billed parrot finch (Erythrura kleinschmidti) Rare on Viti Levu. 
Peregrine falcon (Falco peregrinus nestiotes ) 
Red-throated lorikeet (Vini amabilis) 
Long-legged warbler (Tr~cichla ~) 
Peal's pigeon (Ducula latrans) 

Petrels 

Endangered animals: 
Fiji snake (Ogmodon vitianus) 
Pacific boa 

Banded iguana (Brachylophus fasciatus) 

Tree frogs (two endemic species) 
(Platymantis vitianus) 

Conservat i on Legislation. 

cliff areas. 
montane rainforest. 
rainforest. 
lowland and montane rain 

forest. 
ground-nesting seabirds 
subject to mongoose predation . 

endemic . protected. 
more common on smaller 
i slands. 
in forest trees , still common 
on Kadavu, subject to 
predation by cats. 
more common on smaller 
islands~ still found on Ova lu. 

National Trust of Fiji created to devel op parks and reserves . Forestry 
Ordinance( 1953 ) prc,vides for establishment of Natur e Res erves withi n Reserved 
Forest ar eas . 

Existing Reserves.(Nature Reserves ) 

Nadarivatu, Viti Levu 

Tomaniivi, Viti Levu 

Waqar abuluti , Viti Levu 

Draunibota (Cave) and Labiko (Snake) 
I s lands in Suva Harbour . 

Taveuni (R 1.vilevu) 

Vuo (Admiralty ) I sland in Suva 

Vunimole 

size 

92 

1308 

ha 

ha 

276 ha 

1.9 ha & 
0.25ha 

3972 ha 

1. 2 ha 

20 ha 

biomes 

Montane r ainforest (Agathis ) 

Montane rainforest (mixed ) , 
cloud forest. 

Montane r ainforest (Agathis) 

Limes tone island forest and 
scrub. 

Montane rainfores t (mixed) , 
Cloud forest, mountain stream. 

Atoll/beach for est . 

Rainforest . 
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Propoe ed reserves (listed by National Tr ust) 

Mal amala I sland , Nadi Bay 

Namena I s l and, between Wainunu and 
Savusavu Bay. 

North Astrolabe Reef near Kandavu 

Wailagila l a , north of Lau Group 

Mt. Voma, Namosi 

Rama-Korobaba, Suva 

Nausori Highl ands 

Nadrau Plateau 

Nakaavadra 

Dreketi 

Ra/ Rewa delta 

Manaulau I sland 

Makogai Island 

Yabu Island 

Mt. Washington 

Reefs 

Barrier Reef 

Atoll reef , open lagoon. 

Windward and Leeward atoll reefs. 

Rainforest with unusual ferns . 

Rajnforest with endangered pink-billed 
parrot f i nch. 

Dacrydium a nd Ag ~this-Dacrydium 

rain forest; grassland. 

Ra infor est grading to grass land; 
swamp forest; bamboo forest ; inc l udes 
pink-billed parrot finch and palm. 
Goniocladus . 

Swamp for est . 

Gymnosperrn-dom:Lnated r ainfor es t and 
Cycas. 

Rhizophora and mixed species forests. 

Lowland r a inforest and sea bird rookery. 

Lo~land r a info rest and birds . 

Le-w-land :::-ain forest and birds . 

Petrel breeding a r ea . 

Recommended reserves (in addition t o propoe ed reserves) 

For birds relatively large tracts of undisturbed native forest will be needed 
to provide adequate habita ts. Viti Levu and Vanua Levu require both mountain and 
lowland forest reserve s (preferably cont inuous) and separ a te eastern and wester n 
reserves. Taveuni needs both mountain aGd lowland rain forest reserves. A forest 
r eserve on Kandavu is also a high priority . Addi t i oncj 1 forest reserves should be 
considered on Ongae Levu, Rotuma, and eventua lly on Ngau, Koro, and one of the 
l arger islands of the northern Lau Group. 

The f ollowing are the biome exr .. mple s po t entia 2.l : s·J.i t a ble for protection: 

S.E. slopes of Mt . Tomaniivi 
(Mt. Vi :; toria) 

Namosi Hills 

Serua Forests 

Waimanu liiver catchment 

Nadarivatu 

Agathis rain for est. 

Dacrydium rain forest 

Aga this - Decacarpus and Dacrydium 
rainforest . 

Mix·'d r ain forest and pink-billed 
parrot f i nch . 

slope-limited montane forest (ridge 
thi~ket) 
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Upper Wainimala 

Lake Tagimaucia 

Makaluva Island 

Leleu.via Island 

Beqa Island 

Ra Coast 

Ovalau coastal forest 

Sigatoka River mouth 

Sawanika/Waidalice river mouths 

Between upper Sigatoka Valley and 
Nadrau 

Between Nadi Hills and Nausori highlrutd 

Near Muanasavu Falls 

Swamps near Navua 

Between Sigatoka and Nadi 

Bua Province, Vanua Levu 

Lokia swamps, Navua River fla t3 

Moturiki I sland 

Tailenu (north coast and inland v"llleys) 

Deuba - Sawani - Serua Road forests. 

Waidradra Agricultural Station 

Naisogocaucau Creek, Vanua Levu 
mountains 

Upper Wainimala 

Wainibuka River mullet "hole" 

Sigatoka Valley caves 

Cakau Lekaleka, near Oneata Island 

Tai Island 

Mana Island 

Sections of Coral Coast . 

Yasawa-i-rara Island 

Makodroga Island 

Part of the Great Sea Reef 

Off Naselai, Rewa delta . 

Fulaga Island 

Bamboo forest. 

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

Atoll/beach forest. 

Atoll beach forest. 

At~ll/beach forest, low land 
forest. 

Lowland raj n forest . 

Lowland rain forest . 

Dune woodlands . 

Bruguiera mangrove forest. 

Grassland 

Grassland 

Scrub 

Bog 

Tree savanna (Casuarina) 

Shrub savanna 

rain 

Pandanus Swamp forest and bog. 

Swamp forest and bog. 

Non-tidal salt marsh, freshwater marsh. 

Sago palm swamp forest. 

Riverine forest (Ncovaitchia 
storckii) . 

Mountain stream. 

Mountain stream. 

Lowland stream. 

cave. 

Closed lagoon. 

Fringing reef. 

Fringing r eef. 

Fringing reef. 

Fringing reef. 

Fringing reef, turtle nesting area. 

Barrier reef. 

Syringodium sea grass bed . 

Halodule sea gras s bed; land crab 
breeding area ; marine caves (Qaranitoa). 
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Wangavu Island 

Yasawas 

Vatulele Island 

Koro Island 

Balolo Point, Ovalau Island 

Moturiki Island 

SPC- IUCN/2RSCN/ WP 1 . 
Page 53. 

Marine lnke . 

Marine caves . 

Red prawn pool-cave . 

Red tur tl8 pool-cave . 

Balolo rise area . 

Land cr ab br eeding a rea. 

Additi onal r eserves will also need t o be considered, espec i ally for scrub, 
lowland river, estuarine, mangrove , lagoon and reef habitats . Prot ection will be 
important for seabird and s ea turtle breeding areas , and for significant habitats 
of rare or endangered species (see list ·'lbove ). 

References and sources. 

Visits to sites near Viti Levu. 

Graham Baines and Suliana Siwatibau,"Fiji Ecosystem Survey"(unpublished list of 
terrestrial and marine ecosys tems and pr opoeed reserves). 

Jared Mo Diamond ( information on bird endemism, species dist ributions and 
conservati on needs) . 

Suliana Siwatibau ( list of endemic pl ants in need of protection .) 

National Trust of Fiji. 

Department of Forestr y , Government of Fiji. 

Dougl as , 1969. 

Gorman afid Siwat i bau , 1975. 

Parham, 1964 . 
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VIII.TONGA - NIUE. 

Government: Tonga (Independent); Niue (Sdf Governing, N.Z .) 

Island types . Elevated reefs with or without 0verlying volcanic ash scil; 
vo lcanic islands, some still a±ive. 

Biomes . Description 

Lowland rain forest Limestone forest on Niue and several other 
elev2ted reefs, mostly destroyed on Tongatapu; 
Calophyllus common . Also fo r est on some volcanic 
is l ands (Toku, Late, Kao, Tajahi, Ata, Tofua. ) 
Best example s of forest on 'Eua. 

Mangrove fo r est 

Atoll/teach forest 

Scrub 

Tree Savanna 

Shrub savanna 

Grassland 

Freshwater marsh 

Non-tidal salt 
marsh 

Ro ck desert 

Reed swamp 

Permanent lake 

Seabird rookeries 

Sea turtle nesting 
area 

Cave 

Algal bed 

Seagrass bed 

Present 

Common 

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

Casuarina on new volcan ic areas. 

Secondary vegetation 

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

Near Tua!1uku, 'Uta Vavau . 

with Cyperus on Nomuka, Tongatapu . 

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. 

Common especially on Maninita , Taula , Fonua'
one ' one , Fru1gasito, Luahoko, Luanamu , Nukulei, 
Fotiuaika, Nukufaiau , but t~reatened by over 
collecting - nesting populations· reported 
extinct on sev~ral islands. 

Common on Niue ar..d probably other limestone 
islands. 

Present 

Present 

Animals in sedj_ments Commori 

Conservation 
status. 

· Tabu area on 
Niue; none 
in Tonga. 

none 

none 

none 

none 

none 

none 

none 

perhaps in 
lagoon 
Tongatapu. 

none 

none 

none 

Ata may be 
bird 
sanctuary . 

Protected 
but not 
enforced . 

proposed. 

none 

none 

none 



Biomes 

Algal r eef 

Coral r eef 

Barrier r eef 

Fringing r eef 

Lagoon r eef 

Rocky coast 

Beach 

Open l E.goon 

Marine lake 

Marine cave 

Offshore 
environments 

Submarine trench 

Descripti on 

Present 

Common 

Niuatoputapu, Ofolanga 

Fonualei, Nomuka, et,; . 

Common 

Present 

Common 

Common 

Nomuka 

sever a l on Niue 

no data availal_~le 

Present 

Conservation interest. 
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Conserva.tiQ.U. 
status. 

none 

two reef parks 
near 
Tongatapu. 

none 

none 

none 

none 

none 

Tongatapu 
l agoon but 
not typica l 

none 

proposed 

none 

none 

Considerable endemism; several distinc tive biomes in vo l canic and elevated reef 
h1.bitats . 

Ra r e or endemic species . 

BIRDS 
Megapodus pritchardi er:demic on Niuafo ' ou o 
Three endemic sub-speci es on Tafar:i a nd Ni ua topuV1pu . 
Two endemic sub- species on Ni ue. 

ANIMALS 
Flying fox Pteropus tonganus, protected by custom . 
Tongan iguana Brachylophus brevice phalus 

PLA!ITTS ENDEMIC TO TONGA 
Uhiuhi Podocarpus pal lidus - tree 
Ponga Cyathea rugosvla - tree fern 
Hunivau Ixora y:unckeri - flowerinv '' hrub, only on 'Eua . 
Mo'ota Kula Dysoxylum tongense - only on 'Eua . 
Kahikahi Freycinetia urvilleana - liana . 
Lauteau Pittosporum yunckeri - 'E'J.a and Tongatapu . 
Langakali Aglia heterotruka - now grown as ornarr.ental . 
Tamanu Maniltou amoxium- timber t r ee of ' Eua ar1d Vava ' u . 
La l a Vau Wickstr oemia rotundifolia - shrub , widespread . 
Dryopteris euanensis and D. macroptera - ferns only on 'Eua. 
and many others . 
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Conservut ion legislation. 

Tonga : Natural Parks established by Royal dedicati on - legislation needed t o 
define status. Bird a~d Fish Preservat ion Act , protects birds ahd sea 
turtles ; no~ well enforced. 

Niue: Environmental Protection Ordinance with conservation provisions under 
consi der at ion in 1975; current status not known . 

Exist i ng reserves. 

Hakaumama 'o, 260 ha. . 
Hakauloa. , 260 ha. 
Muihopohoponga , 2 km. of 
Ha 'amonga trilithon. 23 

site. 

4km. north of Nuku'alofa, Tonga . Reef habitats . 
4km west of NUku ' alofa , Tonga . Reef habitats . 

caostline along east Tongatapu. Scenic coastline . 
ha. on east Tongatapu . Cultura l and archaeological 

The lagoon on Tongatapu has 
Ata Island , Tonga , reported 

been declared a pr otected area. 
by Dougl as (1969) as ? bird sru1ctuary. 

Proposed reserves. 

NIUE. 

Huvalu Forest tapu area, 160 ha. , undisturbed f ores t and endemic bir ds . 

Anapala- chasm and freshwat er pool. 

Anatola - cave with many birds (martins) and traditional importance . 

Ava:i.ki - cave with pools (fish br eedj ng a r ea ). 

Fatiau Tuai - deserted village near distinc tive coral r eef formation . 

Hikutavake Reef - r eef with l arge pools . 

Hio - cave and beach 

Limu - c omplex of caves and marine pools - scenic example of coastal erosion . 

Maka lea Cave - large domed cave . 

Makape Cave - coasta l cave . 

Maka to chasm- erosion fea t ure . 

Maka tutaha- swimming hole and cave used f or storing canoes . 

Matapa Chasm- scenic deep cleft i n rock wi th freshwater stream. 

Motu - reef and caves used as car,oe l anding . 

Omea - cave with l egendary associatins . 

Opaahi - Historic site (Captain Cook ' s landing place). 

Palaha - caves with stala.cti tes. 

Peniamina's gr ave - Historic site ( first Christlan). 

Tahileleka- s ink-hole with underground connec tion to sea . 

Talava - The Arches - c omplex of caves , beaches ar:d marine pools - good 
stalactites and stalagmites. 

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

Togo - beach co.ves ::md fresh wai:Er pool. · 

' 



I 

I 

Propos ed reserves (contd ) 

SFC - IUCN/2RSCN/ WP 
Page 57 . 

Tuo - reef and cave a rea of traditional impor tanr;e . 

Ul upaka- cave with s t alact i tes and stalagmites , also black fungus . 

Uluvehi - early b.nding spot. 

Vaihoko - caves and reef channels . 

Vaikona - chasm and cave with series of deep brackish pools . 

Va:L tafe - broad r 3ef with poo l and freshwater springs . 

Vaotoi - freshwa t er pool in chasm . 

TONGA. 

Seasonal turtle sa~ctuarie s on Luanamu, Nukulei , Fonuaika i n Ha ' apai, 
and Maninita in Vava 'u. 

Pangaimotu, Ha ' atafu and Malinoa as marine reserves . 

Reco~ended r eserve types . 

Forest reserves on Tafahi or Niuatoputapu (endemic bi r ds) and p~rhaps 
other volcanic islands (Tofua , Kao, Late Ata or Toku ) . 
MaJor forest reserve along eastern ridge of 'Eu_a a~d perhaps other 
areas of ' Euu of botani cal interest. 
Sampl es of other t errestria ::. biomes not yet pr otec t ed. 
Marsh, lake ar,d l agoon habitats (Niuafo ' ou , Kao , ' Uta Vava ' u ) . 
Further marine ar eas to i nclude a full range of marine biomes. 

References and sources . 

Vi s it s to Niue and Tongatapu. 

A. P . Thomson . ':No tes on natural forests of 'l'onga wi.th pe.rticular 
reference t o a proposed 'Eua Natio na l Parl(', unpublished r eport. 

Map of Niue (NZMS 250 NIUE), Dept . of Lands ar.d S'rrvey , N.Z . 1970 . 

National Parks Authority, N. Z. , 1975 . (Address by Young Vivian) . 

Dougl as, 1969. 

I 
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IX. SAMOA, WALLIS AND FUTUNA. 

Government: Western Samoa (Independent); U.S. (American Sarno~; France 
(Wallis and Futuna.) 

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

Biomes. Description 

Lowland r ain forest. Common, much disturbed, only a few good examples 
remaining: Tahua peninsula and near Cape Puava, 

Conservation 
status. 

Savai'i. none 

Montane rain forest.1) Submontane forest. 

Cloud forest 

Riverine forest 

Swamp forest 

Mangrove forest 

2) Montane forest , Savai'i, Upolu, Tutuila, 
Futunaimany endemics. 

Savai'i, many endemics. 

Along streams, with Barringtonia samoensis 
in Samoa. 

Lake Lanoto'o 

Bruauiera and Rhizophora, scattered sites 

none 

none 

none 

none 

W. Samoa, and Pala l agoon (also with Xylocarpus) none 

Atoll/beach forest. Common behind beaches; remnants on Swains; on Rose 
atoll with 3 plant species. none 

Scrub 

Grassland 

Atol l scrub on Swains. Fern scrub on Uvea, 
Futuna . 

Mid-elevations on Futuna . 

Fresh water marsh. Lake Lanoto 'o, l e_ke Otomaga, Faimulivai; marsh 
Aunu'u crater; most others disturbed for taro 
cultivation. 

Rock desert Recent lava flows on Savai' i , also various 
stages of colonization. 

Permanent lake Ponds in Aunu'u crater. Pala (mud) lske, 
"quicksand" on Aunu'u. 

Mountain stream 

Lowland river 

Seabird rookeries 

Common 

Several 

Rose atoll, Nu 'utele Islands. 

Sea turtle nesting - Nu'utele and Nu'alua islets 
area 

Cave 

Algal bed 

Animals in 
sediments 

Several on Savai'i, Tutui la, with cave fauna. 

Common, reef flats, entrance to Pa1a lagoon. 

Common 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

I 

I 
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Biomes. 

Algal reef 

Coral r eef 

Windward atoll 
reef 

Leeward atoll 
reef 

Barri.er reef 

Fringing reef 

Lagoon r eef 

Dead ree f 

Drov; ned reef 

Rocky coast 

Beach 

Or;en lagoon 

Dilute lagcon 

Freshwater l agoon 

Estuary 

Offshore 
environments 

DescriRtion . 

Rose atoll 

Common 

Rose, Swa ins . 

Rose, Swains . 

Uvea (Wallis) 
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Commcn, both narrow and wide . 

Cormnon 

Pago Pago harbour 

Taema bank, off Tutuil a 

Savai'i, nortt Tutuila , Alofi . 

Common 

Rose a t oll 

Pal a l agoon , Tutui l a . 

Swains I . 

Leone, Tutuila, mud flat with mangrove . 

no data availc~L. lc . 

Conservati on interest . 

Conservat ion 
status. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Consider :1ble plan t endemism, in montane and cloud forest ; a nurriber of 
unique birds ; sever< 1 largely undisturbed f orest sites . 

R:·re or endemic species . 

Sooty rail Por zana tabuens i s ; 
Whi te throated pigeon Columba vitiehs i s ; 
Samoan ground dove Gallicolumb2 starii - Western Samoa only ; 
I s l and thrush, Turdus poliocephalus samoensis, Wes t er n Samoa onl y; 
Mao, Gyrnnomyza samoensis, endemic to Samoa ; all in lowland scrub habita ts . 

Grey duck, Anas super ciliosa in 
Halcyon chloris mannae 
Aplonis Tabuensis mannae 
Clytorhynchus vitiens i s powelli 

f r eshwa t er Wlrshes . 
) 
) endemic to Manua gr oup . 
) 

Five endemi c s ubspecies of bird i n Futuna , two sh~red with Alofi . 

Erythrina Rusca and Xylocarpus moluccensis - trees at thei r easternmost 
limit in Sarn o~: .. 
Ifilele tree Intsia bi ,juga - beach a nd lowland forest . 
Palacca palm . 
Sea tree Parinari insularum . 
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Conservation Legislati on . 

American Samoa: some U.S. federal legislahon ap}J lies. 
Western Samoe.: National Parks and R8serves Act adopted 1974; 
pigeon hunting controlled, other birds protected (enforcement not good). 

Wallis and Futuna : none known. 

Existing Reserves. 

Rose Atoll (National Wil dlife Refuge ). 

Proposed reserves. 

WESTERN SAMOA 
(From UNDA,T-IUCN study announced at South Pacif i c Conference on 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. 
Lake Olomaga, sc-uth east Upola, · lowland and sub-montane f orest , twc cra ter lakes 

good bird populations. 
Mount Silisili, centra l Savai'i, sub- montane , montane and cloud forest and 
recent lava flows (ro~k desert) with vegetl.tion appropriate to various 
elevations. 

Tafua , south east Savai'i, largely undisturbed lowland forest , 
Mount V,aea, . Upola,, lowland and submontane forest. 
Lata fo rest, Savai 'i, submontane and montane forest. 
Cape Puava Forest, Savai'i, lowland forest, rocky coast and fringing reef. 
Apolimafou, Upola, freshwat er swamp and fringing reef. 
Vaipa, Upola, freshwater swamp and swmup fo r es t. 
Mangaloa , Savai'i, swamp forest. 
Taupou's Grave Lava Flow, Sava i 1 i, lava flow (rock desert) with traditional 
significance. 

Lake Mafane, Savai'i ) 
Lake Mautalano , Savai 'i ) 
Ti avi, Upolu. ) 
Fuipis ia/Sopo'aga, Upolu ) 
Matautu, Upola ) 
Tufutafoe, Savai'i ) 

Crater lake with montane and swamp forest . 

riverine forest and birds. 

lowland swamp forest. 

VaiJoa Savai'i, coastal m-vamp forest and mangrove . 
Pata, Upola, mangrove for est . 
Fusi/Tafitoala, Upolu, mangrove forest and fringing reef. 
Sa'anapu, Upolu, mangrove for est. 
Sato'alepai, Savai'i, mangrove forest. 
Palolo Deep , Upolu, lagoon reef. 
Aganoa , Upolu, rocky coas t and fringing r eef . 
Nu'usafe'e Island, Upolu, coral reef and islet. 
Salamumu, Upolu, fringing reef and palolo breeding area. 
Leanamoea, Savai 'i, fringing r eef with freshwate r spring. 
A'opo Cave, Savai'i, with cave f auna . 
Satuimalufilufi / Fuailolo'o, Upolu. 
Fusi/Tafitoala, Upolu. 

I 
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Recommended reserve types. (in addition to ab'Jve) 

AMERICAN SAMOA. 
Faimulivai Marsh (Aunu' u Crater) onl.v r"emaining und i.sturbed coasta l marsh 

in Amerj_can Samoa and habitat f or Grey Duck - 14 ha . 
Lowland a nd mont ;me forest areas Jn Tutuila and Manua group. 
Pala lE.goon , Tutuila, mangrove and dilute lagoon. 
Pala (mud) Lake Aunu'u - unique habitat with Mangrove , Grey duck ar ea . 
The marine and lagoon environments of Swain Is. should be surveyed for 

possible conservation interest. 
Coastal and reef reserves at Lepis i Point , Ogegasa Point and perhHps other 
sites on Tutuila. 

Cave behind Anapeapea Cove, Tutuila . 

WALLIS A~ill FUTUNA. 
Lowland and montane f orest, grassland and coastal r eserves in Wal lis and 

Futuna . 

Referenc es and sources. 

Visits and detai lecl studies in Western 1.nd Americ a n S':l.moa , inc~_uding 

participation in UNDAT-IUCN survey for a National Parks System for 
Western S·nnoa, by C. Wo Holl·'Jviay and C. H. Floyd . (Report yet to be 
released). 

W. Ar t Whistler, "Inventory and mapping of wetland vegetation in the 
Territory of American Samoa", Rc: port t o U. S . Army Corps or Engineers, 
April 1976 . 

A terrestrial inventory for conservation is being undertaken in American 
Samoa, but the results have not b8en available for this report. 
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X. TUVALU- TOKELAU ISLANDS. 

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

Island Types: Inhabited atolls; subj ec t to hurricanes. 

Biomes. 

Mangrove forest 

Atoll/beach forast 

Scrub 

Seabird rookeries 

Sea Turtle nesting 
areas 

Algal bed 

Description. 

Rhizophora, central swamp of Funafuti. 

Small areas on Nukunono 

Present 

Probably present 

Probably present 

lagoon bottoms, reef flats. 

Animals in sediments Lagoon bottoms. 

Algal reef Common 

Coral reef Common 

Windw rd atoll r eef Coii.mon 

Leeward a t oll reef 
Lagoon reef 
Drowned reef 

Beach 

Open lagoon 

Closed l 1::1.goon 

Offshore 
environments 

Common 
Common 
Nui ? 

Common 

Common 

Nanumanga 

No data available 

Conservation Legislation. 

Cons e.rx a ti on 
stattis. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 
none 
none 

none 

none 

none 

none 

Tuvalu: Birds probably prot ected under former Gilbert & Ellice Island Wildlife 
Ordi nance s; enforcement difficult. 

Tokelau I s l ands: none . 

Existing reserves. 

none. 

Proposed reserves. 

none. 

Recommended reserves. 

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

References and sources. 

Douglas, 1969. 
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Government : Gi lbert Islands (U.K.) inc2-uding Ocean Isl and; Naur u ( Independent) . 

Island t ypes : All atolls except Ocean Island and Nauru whi ch are el evated 
r eef s . Rainfall decr eases southward ; occasional droughts . 

Biomeso Description. 

Mangrove forest on Tar awa , Abemama 

Atoll forest Remnants principally on small islets 

Scrub Common on small i s lets, undeveloped areas , 
and on Nauru aLd Ocean I sland . 

Permanent l ake Buada l a,goon on centr al plateau of Nal-i.ru . 

Seabird rookeries On some small islets , with sfJme human 
predation. 

Sea t urtle nesting areas On some small islets. 

Algal bed Common in lagoon and :m reef f l ats . 

Seagr ass bed l~goon bottcms 

Animal s i n sediments 

Coral r eef 

Wi ndward atoll r ee f 

Leeward atol l reef 

Fringing reef 

Lagoon reef 

Drowned reef 

Beach 

Open lE,goon 

Closed l ago on 

Off nhor e biomes 

It Conservation Interest . 

Lagoon bottoms 

Common 

Common 

Common 

Around Nauru and Ocean Island, and s everal 
reef i s lands wi thout l agoons 

Common 

N.W. side of Tarawa 

Common 

Most atolls 

Central Nikunau, l andlocked 

No data , seamounts pr~sent 

C onserva t ian 
status 

none 

none 

none 

none 

planned 

planned 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Inhabited and thus largel y disturbed i slands of little te1·restrial 
conserva tion interest . The few r emaining patches of atoll forest are some 
value, as are the few small islets used by t ur tles or seabirds for b~8eding . 

Not enough is known of the marine environments to assess their significance, 
but typical samples of t he d: fferent types should be conserved . Seabirds a re 
consider ed a desirablE- item of diet and hence a r e subject to human pr edation , 
and sometimes war, ton destruction, whereven 'l.c:-r:ess to rookeries is possible . 

Rare or endemic srecies . 

None reported. 
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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 (Pisonia) and breeding 
seabirds rookery). 

Noumantong Islet, Nonouti. 

Teirio Islet, Abaiang. 

(Pisonia) 

(Turtle nesting area). 

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

Recommended reserve types 

Any r emai ning areas of n&tural a toll vegetdtion. 
Seabird and sea turtle breeding areas. 
Examples of marine ecosystems. 
Land crab reserves. 

Referenc es and sources 

Visits to Tarawa and Butaritari (Gil bert Islands), and Nauru. 

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

R.N. Bryden, Chief Agricultural Officer; 

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

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

Douglas, 1969. 
I 
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XII MARIANA ISLANDS. 

It 

Government: Guam, United States Terri tory ; Nortl1err Marianas , United States Trus t 
Terri tory in process of becoming Uni 1,ed States Commonweal th . 

Island Types: Northern Marianet Islands, Uracas (Farallon de Pajaros ) to Anatahan 
are a series from an almost barren active vol cano to densely colonised young 
volcanic i s l a nds. I slands from Farallon de Medinilla to Guam ar e largel y r a ised 
coral platforms. Weathered volcanic s•;i ls are found in southern hiJJs and 
pla ins of Guam which has a limestone cap on the hiehest southern volcanic ridge. 
There are several r aised coral islands within the Guam reef and low i sle ts 
on reefs of Guam and Saipan . Rainfal l is somewhat seasonal and hurricanes 
occasional. 

Biomes. 

Lowland r ain forest 

Bamboo fores t 

Cloud f orest 

Riverine forest 

Description. Conservation 
status. 

Low l and forest of sma:il stature occurr i ng 
in areas of most ly li1estone ro ck , lic tle 
soil, humus accumulatio: from trees . 'Limestone 
forests' of sjmilar phys i ognomy and species 
compositi on fcund on both limestone rock in 
southern Mariana Islarrls and , with fewer specie s 
on lava in Northern Mariana Islands . 

Forests of the S. Mariana Isla nds especially 
Guam, are a rich mix tQre of broadleaf trees 
up to about 25m., sometime2 of 2 strata , with 
little to deEse under -:;rowth. A few of the ma jor 
species include: Artocarpus ma.ri annensis, 
Elaeocarpus sphaericus , Merilliodendron 
megacarp1.un, Ficus .lli!.f!.·, Pru1danus fragrans, P. 
dubius, Cycas circina:i3, the endemic genus 
Guamia mariannae and mre endemics such as 
§ erianthes nelsonii, Tabernaemontana rotensis, 
Hernandia ovigera and Heri tier a longipetiolata. 
These forest ccntain the greatest percentage of 
endemics and pro-,ride habitat fo r endar.gered and 
threatened srecies of birds as well as fruitbats 
and coconut c rabs . 

Limited areas of tall bamboo . 

Limited are .'3. on top of Mt . Lamlam, Guam, and 
possibly Mt. Tapachak , Saipan, cauldera of 
Agrihar1, Alamagan and Ana thahan . 

On Guam 
r eserves 
include : Anao, 
Y-Piga , an 
area behind the 
University of 
Guam, Ritidian 
and Pati 
point r eserves. 

No reserves in 
North 
Mariana I s. 

none . 

none 

For est s of mois t ravines are mostly gone on Guam Some ravine 
except for areas of Fena dam and s0me southern forest 
rivers and r avines . Trees are gener ally below 
25m. with a bundant undergrowth inc luding Areca 
catechu , Pandanus f r agrans , £. dubius, C-rcas 
circinalis; some f orests of Heterospathe elata 
palms and one Barringtonia racemosa swamp along 
river. 

In No r thPrn Mariana Islands, r:rJ: nr:.s on outer 
slopes of at least Anatahan , AJa magan, S . Pagan 
and Agrihan r epr esen t li ttle explor ed forests in 
wtich erdemic tree ferns, Cyathea alamagensis, 
seeded bananas, and other rare and probably yet 
be described species occur. 

included in 
Cotal reserve. 

Area al out 
Fena lake , 
though not 
declared a 

to natural 
reserve is 

protected as 
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Biomes. 

Mangrove forest 

Atoll/beach 
strand forest 

Woodland 

Scrub 

Serpentine 
vegetation. 

Dwarf scrub 

Description ~ 

Limited areas of Mangrove in S. Mariana Is. 
including Rhizophora stylosa, li· apiculata, 
Lumnitzer littorea , Bruguiera gymnorrhizia. 

Beach forests occur inland of beach scrub in 
S. Mariana Islands, especially Guam and 
include mostly Pan-Pacific species as well as 
some endemic species including Piper guahamense 
and Taeniophyllum mariannense. These fonBts 
usually grade into limestone f orests. Leucanna 
insularum .:rsg:. guamense occurs in scrub and 
low forest on Cocos Island and a few areas of 
the southeast coast of Guam. 

Limi ted areas of lov; forests of N. Mariana Is. 
in lee areas on relatively deep, dry, organic 
rich soils. Also man-created areas of exotic 
species, especially on Guam. 

1) beach along coasts of S. Mariana Is., 
especially Guam, Saipan, Tinian, made up of 
Pan-Pacific species such as Scaevola taccada , 
Messerschmidia argentea, and in some areas 
Leucaena insularum var. guamense. 

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

3) Scrubland and thickets occur on volcanic rock 
and soils in coastal areas and shallovf ravines 
of N. Mariana Is., inc1uding a curious low form 
of Scaevola taccada, and Pandanus tectorius 

Conservation 
status. 

it is in a 
military 
reserve. 

none 

Some forest 
included in 
Ritidian and 
Pati point 
r eserves. No 
Leucaena in
sularum areas 
protected. 

none 

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

Ficus spp. and Hibiscus tiliaceus. none 

4) Scrubland thickets and lovT f~rests of 
introduced Acacia confusa, especially on Saipan. none 

Possibly some areas of savanna in southern Guam. 

Pemphis acidula and other low growth on coastal 
I 

limestone in S. Mariana Is. 

Possibly in 
Cotal reserve. 

pats of 
Ritidian 
Pati Point 
r eserves on 
Guam. 

I 



Biomes. 

Woodland savanna 

Tree savanna 

Scrub sava.r.na 

I 

Tropic a l grassland 

Flood savanna 

Fresh Water Marsh 

Salt marsh 

I Barrer. desert 

Reed swamp 
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Description. 

Dominat ed by Miscanthus f l oridulus, Dimeria 
chloridiformis and other gr asses and s edges 
with forest islands of Pandanus fragrans and 
Casuarina eguise tifc·lia and areas o::' r avine 
for est in parts of S . Guam. 

Domi nated by Misc anthus floridulus wit h 
scattered Casuarina eaui s etifo lia and/or 
Pandanus f r agrans, and in volcanic N. Mariana 
Is., Trema orientalis and other small t rees. 
A fev< upper a r eas of Guam and N . Mal' iana Is. 
with tree ferns of genus Cyathea . 

Community oi' mostly native low sc rub and 
bushes in limited a r eas of southern Guam 
including s ome enderr.ics . Dominant spec ies 
Wiks t roemia elliptica, Melastoma marianum, 
Geniostoma micranthum Timonius nitidus 
and Phyl lan thus saffor dii , arr.id t all Mi::: canthus 
flo ridulus grass and lower Dim~ria chloridiformis. 

On volcanic N. Mariana I s ., thickets of Pandanus, 
Ficus and Hibiscus tiliaeceus BJJ i d Miscanthus 
grassland. 

Extensive fire adapted areas of alr:1o::: t pure 
Mie canthus floridulus i n S. Guam and N. Mariana 
I s ., and extensi ve areas of int roduced Pennisetum 
purpureum, especially on Saipan. 

Possibly limited areas in some caulderas of N. 
Mariana I s . 

Li mited areas of fresh water marsh with Scirpus 
littoralis ar. d Cyperus sp p. and S()ffie Achrosticum 
areum in Guam, Saipan .s.nd possibly other Mariana 

Conservation 
status. 

Possibly 
parts of 
Cotal r eserve. 

none 

Cota l r eserve 
Guam. 

Perhaps part of 
Cotal reserve, 
Guam. 

none 

I s . none 

Limited area of salt marshes wi th gras ses 
including Sesuvium portulacastrum, along coasts 
and on limestone rock sub ject to tidal flooding . none 

Limi ted areas of barren limestone rock 
occur in S. Mari A.nas . Extensive areas 
r ece nt volcar.ic rock and sand occur i n 
I s . 

and sand 
of barren 
N. Mariana 

Extensive Phragmites karka reed s :3mrs , 
especially in Agana, Guam , and in smaller 
patche s scattered in low a reas of savannas 
and about lake Susupe, Saipan . 

Some sand 
beach in 
Ritidian , Anao 
reserves on 
Guam. 
none inN. 
Mariana Is. 

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 

Description. 

Very limited areas in at leai Guam including 
rare native plants and endemic water fern 

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

Scattered temporary small lakes pos s ibly 
including limited area of cauldera of 
Anatahan. 

Fairly lc.rge brackish lake on Pagan and 
scattered small areas elsewhere 

Few at least in S. Guam. 

Largest include Talafofo, Pago, and Umatac 
rivers on Guam. 

At least Anae islet and Orote Point on Guam, 
Bird Island on Saipan, and most volcanic N. 

·Mariana Islands especially Farallon de Medinilla 
Guguan, Maug and Uracas . 

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

Cave Dry , f r eshwater and marine caves at least 
on Guam and Saipan, with cave ada~ted biota. 

Algal bed Common on lagoon bottoms and reef flats. 

Seagrass bed Present 

Animals in sediments Common 

Coral reef Common 

Conservation 
s tatus. 

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

none, 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, Far allon 
de Medinilla 
used as bombing 
range. 

none, except 
pa.rt of Ri tidian 
Point beach 
area which is 
subject to 
recreational 
use and dis
posal of 
munitions. 

none 

none 

none 

none 

none 

I 
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Biomes. Descrip tion . Conserv~ 

status. 

Fringing reef 

Lagoon re ef 

Dead reef 

Common, oftfm hro.Jd approaching barrier r eef none 

Present none 

Guam , Sa i pan , etc . of t en t he r esult of 
Acant has t er or fishing wi t h ex plosives . none 

Ro cky c oe.s t 

Be a ct. 

Common 

Common 

none 

none 

Open lago on 

Marine l ake ) 
Marine cave ) 

Some ex:,mple s , Guam , Sai pan , Ti nicr. • no ne 

Gr ctto on Saipan none 

OffslJOre envi r onme nts No da t a availar le . none 

Cons erva tion i nt e r est . 

Limes t one forest and scrub seve,nna are:t::: •J f Guar,1 r:ont:Jin many uncommon t c• rare 
endemic and native species . There i s no protecti •m fo r a numbe r of very 
limi t ed biomes including c loud forest whe re many uncommon native and endemic 
specie s occur and freshvmter habitat whir~h provides habita t f or ver y rare 
birdlife . 

Saipa n, Tinian and Aguiguan are muc h disturbed , Rota less se . Remaining 
a r eas of na t ural vegetation , most of them on cliffs con t qi n r a r e native 
and endemic specio2 of pl~nts mtd birds . 

The islands of the Northern Marianas from Farallon de Medini l la t o Uracas 
a r e of prime i n te r est for the study of biotic r;olinizat i on unde r natural 
cond:_tionso 

Rare or endemi C' srec i es. 

PLANTS 

Serian t hes r1el sonii 

Tabernaemontana r otensi s 

Hernandia ovigera 

Heritiera l ongi pe t io l ata 

Merrilliodendron 
megaca.rpurn 

Xyl osma ne J.soni i 

Lysimact i a mauritiana 

Fagraea galila i 

Sola num guamense 

Styphelia marianner.sis 

Boera i odendron mariarmer.se 

only / trees known - in lime s to ne fo r est of 
Ritidi<m a r ea . 

only one t r ee known, limestone f ores t. 

l i mestone , GuBJr , Rot a. 

limestone fo r est , se:me t r ees presen t al. ove Asani te 
bay . 

limestone f<Jr8st, known from 0ne unprotec t ed a rea . 

Guam, Rota savanna, mangr ove coast. 

Maug . 

Mt . Lamlam limestcne forest . 

few plants kno wn f r om savanna and along river s . 

forests of A~amagan 

forests of Hota 
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Ceratopteris ~audichaudii 

Potamogeton mariannensis 

fre shwater areas , Guam. 

freshvmter, Cotal area. 

and a numer of otters. Even the especi all y rare _p l ants have no legal status. 
A lis t of these and oth •:r rare pl ants is being deve loped as the endanger ed and 
threatened species of Guam under the Endangered species ac t. 

BIRDS 

Marianas crimson crowned 
fruitdove. 

Nightingale reed warbler 

Marianas ma llard 
(Possibly extinct) 

Marianas crow 

Marianas megapode 

limestone f or est. 

marshmd reed swamp . 

f r eshwater areas . 

limestone forest 

found onl y in N. Mariana Islands probably 
extinct in southernmost Mariana Is. 

These ar e a few of many rare and endangered birds . 
An of fic i al listing of t he rare and endangered animals of Guam is being 
prepared in accordance with endangered species act . 

REPTILES 

Perochirus acicu.latus 

Emoia slevinii 

Sea turtles 

MAMMALS 

Dugong 

Fruitbat 

OTHER 

Coconut cr abs 

Micronesian gecko known f r om ato ll f or est of 
Cocos Island and one specimen from limestone 
forest . 

known only from Cocos Is., Ritidian (one specimen) 
and Tinian (one specimen), atoll ar.d possibl y 

upland f orest s kink . 

all but green s ea turtles r are on Guam and N. 
Mariana I s . 
Endanger ed species ·la.w makes it i llegal t o sell 
hawksbill stell on Guam. 

only one ever reported from Cocos lagoon, Guam . 

probably not more than sever al hundr ed left on 
Guam where they a re confined t o remote limestone 
f orests but may once have also inhabited r avine 
f or ests , savannas and other biomes. Present also 
i n N. Mariana Is . in decreasing numbers due to 
hunting _. r essure. 
Illegal to hunt fruitbats on Guam where they 
nevertheless command high prices . 

becoming less common , especially on Guam ar.d 
Saipan. Natural popul ations of other islands 
·including volcanic N. Marianas under constant 
to sporadic hunting pressure . 
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The Government of Gua.I;l hm1 establis hed hunting s P-asons which are closed 
for the more rare species. Federal Endangered species law applies to Guam 
and there have been some efforts to implement and enforce it on Guam. Fishing 
with poisons and explosives is illegalo 

Exis ting r eserves. 

GUAM. 
Conservation areas totaling 1 ,1 50 ha. were established in November 1968 . 
Others have been est .blished or considered s~_nce making the expected area 
to be devoted to conservation 4 .46% . Conservation areas incJude Cotal, 
Anao, Y-Piga, and an area behind the University of Guam established by the 
Government of Guam, ar:d Ritidian Point and !=' ~ti Point by the Navy and Air 
Force. Reserves a re large l y uninventoried, some are subject to damage or 
recreat ional development. Military reserves have uncertain legal conservation 
status. 

NORTHERN MARIANAS. 
No reserves. 

Proposed reserves. 

Facpi Point, Mt. Larnlam, Fouha Poi nt and Pur1tan do s Amantes ane being considered 
for the National Registry of Na tur·a.J Landmarks. Ther e i s also interest in 
setting aside the Chal m-Palii , Shroeder-Sasalaguan areas as natural areas . 
The Guam Science Teachers Ass ociation ha s had 2 sites s e t aside as natural areas 
for duca tional pur· pos es . One i s George WashinF__, ton High School Limes tone fo rest 
Nature Trail, the other the Agana Springs park . Other na tural areas in the 
vicinity of schools are anticipated . 

The IBP has placed the N. Marianas islands of 
de Medinilla on 'Li :,t A', r ec ommenda ti ons for 
Reserve s , with the protec ti on of ::1r eas r; f the 

Uracas , Ma~g, Gugan and Farallon 
Int erna tional Scientific 

rest of the chain also recommended. 

The Mariana District Planners ' Offic e of the Trus t Territory Government has 
suggested that all of the Northern Maria nas from Anathan to Uracas be 
protected, e~&cept f or Pagan on which large areas i ncluding the northern 
volcano and fresh and brackish lakes and the so uthern peninsula, are proposed 
In the limestone N. Marianas , the District Planning Office has suggested the 
prct ec ~ i on of a numbe r of areas i nc luding Bird Is h w d , Forbidden Island, cliff 
and strand areas of Rota, Tinian and Sa ipar., the Susupe lake a nd a number of 
coastal areas and reefs of Saipa n . This would protect the few areas of 
natural vegetation and ha bitat left on +hesP isl w.ds . 

Recommendations . 

The boundaries of esta blished and propos-3d re s erve areas are not well known or 
defined and their biota is uninventoried. There i s no programme to administer 
natur!il r eserve areas as protected area s . In the Ri tidian Point are '.'. , one of 
t he three spec imens of Serianttes nels cnii known tu exist was receLtly 
bulldozed . Part of the r es erve behind the Uni versity of Guam was also bulldozed 
a nd the rubble dur::tped on t he portions o:· t he r e s r ve on t he cliff and terrace 
below. The unique Co tal reserve ares i s s~.,_ bje c t to reafforestation with 
exotic spec ies ·and deve i opment as a r ec r eation- t ourist area . 
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Recommendations (contd) 

There is a need to IIIRP and inventory conservation reser ves on: Guam to 
determine unrepresented biomes such as freshwater areas and undis turbed 
savanna shrub communities. The distinctions between reserves and natural 
areas and public and tourist r ec r eation ar eas sh oul d be clarified and the 
areas administered accordingly. 

In addition to those areas proposed , a t least thr ee other areas should 
be considered for protection or l i mited use as natural areas . These include 
an additional representative area of savanna shrub community and r avine fores t 
comparable t o that found at the Tarzan River area in the Cotal r eserve . 
While the individual spec ies making up ttis shrub community vary frcm 
scattered to rare, areas where they exist as a natural co 1rnunity are r apidly 
disappearing. The }rotection of this type of community which consi sts almost 
wholly of na tive and endemic species shoul d take prior ity as should the 
mai nt enance of the Tar zan River area as a nature reserve . 

Other areas include the Asiga area which provides spectacular ex~ples of 
limestone fores t i ncl uding a portion dominated by Guamia marianae, atoll 
beach forest, coasta l shrubland and shallow water marine habitat . Cocos 
Island has good populations of organisms not common i n other areas such as 
large Leucaena insularum, c oconut crabs and reptiles . 

The uninhabited N. Mariana Islands f r om Faral l on de Medinilla to Uracas 
are prime areas f or natural reserves, and should receive top pr i ority. 
Recent field visits to the island of Asuncion give grounds for giving it mor e 
complete protection than earlier r ealized . This is a. r ecommenda tion on 
the basis of : 1) a. new species of t ree,. 

2 ) Much of the summit of Asuncion is covered not with 
swordgrass as on other islands but predominantly with f erns. This may 
represent the original upper cover of summits bef or e the advent of human 
burning activity which encourages swordgra.ss. 

3) Ammcion is the only uninha.hi ted island with fairly 
natural vegetation which i s large enough to permit the development of a 
relatively homogeneous f orest biome . Other islands i n the cha i n are ei t her 
too disturbed or too small and exposed h · the elements t.o allow such 
develo 1)ment . 

4) Although the endangered s pecies Mega.podius laperouse is 
found on other islands , Asuncion r epresents the l arges t 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 
wl:..ich might be compared with the other highest peaks in Micronesia which are 
much mor e subjec t to disturbance. 
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XIII CAROLINE ISLANDS. 

Government : United States Trust Terri t ory . 

Island Types: Continental high islands ( Yap and Palau); volcanic high 
Islands ( Trtik, Ponape and Kusaie ) , at least Ponape with high or ographic 
rai nfall; raised coral ( Fais, rock islanP.s of southern Palau), and wide 
variety of atoll situations. Extreme ly wide variety of mar ine types . 

Biomes 

Lowland r ain forest 

Montane rain forest 

Bamboo forest 

Cloud fores t 

Riverine for est 

Swamp for est 

Description 

Mixed broadleaf forest on old weathered 
basalt in Pal au, 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. tall presenting uneven canopy . 
Undergrowth is limited to abundant in areas 
where canopy is broken. Epiphytes uncommon 
to common, especially in Palau. Common 
trees are Campnosperma brevipetiolata, 
Manilkara, Ca lophyllum, Eugenia and Ficus . 
Tree ferns are present in Palau. 

Limestone forests ar e rich mixture of trees 
generally below 20 M. on r aised coral island 
of Fais and "rock island" of S. Palau 
growing on r ecrystal ized cor alline limestone 
with very little soil. Endemics include palm 
Gulubia palauensis. 

Forests on top of .Mt. Winibot, Tol (Truk) and 
lower and middle elev~tions of Ponape and 
Kusaie , are moist t all dense mixed br oadleaf 
forests including Campnosperma, Myris tica, 
Eugenia, Couthovia, s ometimes with palms 
Clinostigma ~., Metroxyl on ami carum and 
Ptychosperma ponapensis which also form palm 
forests at middle elevations . 

Some limited areas dominated hy bamboo 

moist tops of Ponape and Kusaie . Tree s no t 
over 20m., including endemic Pandanus 
patina and Le;pini.a , many ferns, mosses and 
orchids. 

Conser vat ion 
stat us . 

none 

some l i mestone 
forest i n 
Ngerukewid 
reserve . 

none 

none 

none 

Dense fores t a long rivers on a ll high i s l ands . none 
Trees include Ca.mpnosperma, Semicarpus, Barring
tenia racemosa , Pru1danus, Hibiscus tiliaceus 
and Piper betle . 

Inland of mangr ove and in othe r low areas. 
Species i nc lude Barringtoni a r a.cemosa, 
Termina.lia carolinensis, Pandanus ~ 
Hibiscus tiliaceus, Samader a i ndica and 
Meteroxylon. none 



Biomes. 

Mangrove f or est 

Atoll/bea ch f crest 

Woodlands 

Scrub 

Dwarf s hrub heath 

I 
Bog 

Woodland savanna 

Tr ee savanna 

Shrub savanna 

Gr assland 

Descript ion 
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Wel l developed IDMcf:roves along coasts and 
es t uaries of a ll hi gh j_ s land ~~. , very l imi t ed areas 
on some l ow i s l ands (Ela t o , Pingel~p , Woleai a nd 
otlb.ers ). Spe cies include Rhizophora mucrona t a , J1. 
apiculata, Brugui era gymnor hiza , Sonner atia al ba , 
Lumnitzera littorea, ~ fruticans , and 
X ~rJ o ca r p JJ s granatum . 

Mi xed br oadleaf fo rest s of cent r al port i ons 
of a t oll and ot her islets and l evel areas behind 
sand beaches of hig.b i s l ands made up of common 
widespread s pecies inc lud:i.ng Ochrosia 
oppositi fo l ia, Gue ttarda speciosa, Pisonia gr andis, 
Thesnesi a populnea, Hernandia sonora , Casuarina 
egui seti folia , Pandanus tectorius , Cor dia sub-

Conservation 
s tatus. 

none 

cor data. none 

I) Patche s of woodland in some sava nna areas 
2) Man plant ed a r e':ls with exotics 

1) Tall thi ckets on out er edge s of limestone 
forests incl udi ng much Pandanus , Fi cus .§J21?.• 

and Hi bi scus tiliaceus. 

2 ) Coasta l shrubland and thi ckets of mos tly Pan
Pacific species includir~ Scaevo l a t accada & 
Messerschmidia argentea on sandy beaches and 
Pemphis acidula on r ocky coas ts . 

3) Scrub of savanna and shal l ow r :1vines inc l udi.ng • 
Illyrtella, Dec:asne r mum, Melastoma , Pandanus . 

4) Scrubl and of l~terized and stripmined soils 
generally crnsi.s"':;i '1? of s t un ted tre<':'s 

1) along rocky exposed f'Oas t s , especially Pemphis 
aci dula. 

2 ) On lat eri zed and s tripmi ned s c·ils, inc ludi ng 
Gleichenia l i neari s , nr ost r atc Syco podium cer nuum 
and stunted s cru b . 

None r er:or ted 

Open s avanna ar eas on clay with sc·met imes 
extens i ve areas of t'll l shrubland and woodland . 

Low gr owth o: grasses , sedges and f erns on c lay 
s oi l s with i s ol a t ed trees sca tter ed over a rea 
inc luding Pandanu§_ and sometimes Casuarina and 
other s pe cies . 

shrubs such as fu_rtel l a , Dec _,spermum, Melas toma 

Open areas pr edomi nar)tly of gr asses and s edges 
gener al l y result i ng from repeat ed burning 

none 

some in 
Ngerukewid 
r eserve . 

II 

none 

none 

none 

none 

none 

none 

none 

none 
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Biomes. 

Flood savanna 

Fresh water marsh 

Description 

Areas of savanna gener a l.ly predominated by 
sedges, ferns and grasses which are easily 
waterlogged and flooded. Utricularia ~· 
may often be found in these moist areas. 

Constant to usually flooded areas often filled 
with sedges and Hanguana. Often utilized for 
taro patches. 

Non-tidal salt marsh Low, usually muddy areas near coast or 
mangroves, often with large woody fern 
A·chrosticum aureum. 

Tidal salt marsh 

Rock desert 

Reed swamp • 

Submerged aquatics 

Floating aquatics 

Lake and pond 

Mountain streams 

Lowland river 

Seabird rookeries 

Sea turtle nesting 
areas 

Low, muddy areas near coasts and mangroves 
subject to tidal fJooding supporting salt 
resistant grasses and species such as 
Sesuvium. 

1) limited areas of laterized c l ay rocks 
and stripmined areas with little vegetation 
in Palau. 

2) some boulder strewn s hores and rock 
accumulations on reef i slets mostly devoid 
of vegetation. 

Scattered small to l~;:.rge swamps, gener all y 
filled with Phragmites reeds. 

Water ferns and other aquatic vegetation in 
lakes, ponds and taro patches. 

Limited areas of mostly int roduced Sfecies in 
some lakes, ponds and taro patches. 

Permanent, intermittent, saline, fresh and 
brackish natural and man-made impoundments, ponds 
and lakes. Some fo und in the middle of limestone 
islets in Palau are especially interesting 
biologically. 

Present in all high isla.nds, especially Ponape. 
Macrobrachium shrimp and eleotrid fish live 
in some. 

Present on all high islands. Macrobrachium 
shrimp, eleotrid fish and freshwa t er eels are 
found in some 

Many rookeries on uninhabited outer islands 
such as Gafrut, East Fayu and Helens reef. 

Most important include Ngulu , Uli t hi, West 
Fayu, Gafrut, Pikelot, Elata, Oroluk in Yap 
district, probably similar numbers in other 
districts. 

Conservation 
status 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none except 
traditional 
practices. 

I 
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Biomes 

Cave 

Algal bed 

Seagrass bed 

Animals in 

Descripti on 

present 
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Many kinds, l agoon bottoms, reef flats , etc. 

Many varies and extensive seagr ass beds 
especially on silted sands fringing mangroves 
around high islands inc luding Thalassia, 
Enhalus, Ruppia, Halophila . 

sediments Common 

Algal r eef Common 

Coral reef Common 

Windward atoll reef Many types and exampl es 

Leeward atoll reef Nany types and exQI!lples 

Barrier r eef 

Fringing r eef 

Lagoon r eef 

Dead reef 

Drowned r eef 

Rocky coast 

Beach 

Open lagoon 

Closed la.go on 

Estuary 

Marine lake 

Marine cave 

Offshore 
environments 

Extens i ve, (Palau , Truk , Ponape) 

Yap, Kusaie, Truko 

common 

Probably present 

Present 

Present , Palau, Fo.is . 

Common 

Common 

Namoluk, Eauripik . 

Present on High islands. 

Limestone islands o: Palau, have distinctive 
limited fauna. 

Present 

All present but l ittle data . 

Conservation Interest. 

Conservo. ti -:>n 
status. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Very great. Very rich area of Pacific. Limited research which has been 
conducted r eveals rich flora and fauna with man·· unique fo rms. This area 
i s under development pressure and many biomes are current¥ threa tened. 
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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, short 
eared owl and Micronesian crimson crowned fruit dove : leathery turtle, 
ridley turtle, dugong and others many of which are endemic. See also IUCN 
red data book. 

Conservation legislation. 

Trust Territory wide law prohibits the taking of sea turtles from June -
August 31, and 1 December - January 31 . It is illegal to take hawkbills under 
27 i nches or green turtles under 34 inches. It is also illegal to take any 
eggs. Little publicity or enforcement of this law. 

Feder a l Endangered Species Act prohibits the import of hawksbill shell 
and produc ts of other list endangered species to the United States. Little 
enforcement. 

Palau Code: section 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 Legislature recently esta blished fruitbat hunting season 
but research is needed to determine most effective seasons for protection. 

Yap Magistrates of s ome Municipalities have prohibited sr·earfishing at 
night with flashlight s in certain areas. 

Some traditions regulating resource use are observed in Yap district but 
there is some press ure to change them. They are often transgressed by non-Yapese 
and not often backed by written legislation. 

Similar legislation probably exists in the rest of the Carolines, but 
means for enforcement are variable or completely lacking. 

Existing reserves. 

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

Proposed Reserves. 

The IBP has propof'?ed Helen's Reef and East Fayu as International "Islands 
for Science" reserves, and the establishment of a National Marine Park to include 
the Ngerukewid Reserve, other rock islru1ds, coasts and lagoons from Koror to 
Peliliu and westward to the barrier reef. 

An acting Fisheries Offic~r for Ponape pr oposed that Oroluk be protected 
as a sea turtle reserve. 

I 
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'l'her e is an urgent need to inventor y t he biomes of the C«roline Islands 
and their indigenous biotic r esources as this is a ri ch a r ea Sl.lbject to 
great development pressure in the near f uture. 

Priorities for resource protection based on our pr esent limited knowledge 
include ~t least : 

Native cloud fo res t s on Ponape and Kusa i e . 

Nati ve fo r es t on t op 10C me tres of Mt . Winibot, Tol, 'l'ruk . 

Native for es t areas on Babeldoob, Palau and Yap . 

Turtle rookeries , and sea bird r ookeri es. 

Those isle ts and a r eas r ecommended by the I BP. 

Examples of al l biomes pr esent i nr;luding atoll and reef types . 

Refer ences and Sources. 

M. V.C. Falrurruw, Yap Institute of Natura l Science . 

Visits to Pa lau, Kyangl e , Angaur, Yap , Truk, Ponape , Ant, Pakin. 

Code of the Palau District , Palau District Legis lature , 1971 . 

Memorandum of April 11, 1974 from Acting District Fisheries Specialist, 
Ponape to Distric t Admi nistrator, Ponape regarding the estab lisl:ment 
of District Law making Oroluk I sland a t urtle Sanc tuary . 

No~ice from J.B. Mackenzie, District Administrator, Ponape to all residents 
a nd visitors regardi n..g Trust Terri tory l u-rs f or Conservation of Sea Turtles 
and Black Lip Mother of Pearl Oys ter Shell. 

Douglas , 1969 . 

Fosberg, F .R. 1973. On Present Condition and Conser vation cr Forest s i n 
Micronesia. In Pacific Science Associ a t ion Standing Comm. on Pacific 
Botany. Sympoeium: Planned Utiliz1.tion of the Lowland Tropical Forests. Aguo1971. 
Bogor, I ndonesia . 
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lCIV M4.RSHALL ISLANDS. 

Government : United States Trust Territory. 

Island Types: Large variety and number of a tolls. 

Biomes. 

Mangrove forest 

Atoll/beach forest 

Scrub 

Grassland 

Tidal salt marsh 

Rock desert 

Permanent lake 

Sea bird rookeries 

Sea turtle nesting 
areas. 

Algal bed 

Seagrass bed 

Animals in 
sediments. 

Description. 

Limited in small depress ions in few areas, 
Jaluit, Ailinglaplap, Mejit. Some 
Bruguiera planted in taro pits. 

Variety of types of forest in central parts 
of islets, usually dominated by planted 
coconuts, breadftuit, etc. Small r emnants 
of natural for est made up of Pan-Pacific species 
persist on some northern atolls such as Wotho. 
For t'l sts may contain Ochrosia oppositifolia , 
Guettar~ speciosa ~ Pisonia grandis, Intsia 
bijuga, Hernandia sonora, Scaevola taccada , 
Thespesia populnea, Casuarina eguisetifolia. 
Pandanus tectorius, Cordia subcordata. 

In some forests, one species stands rna::; develop 
including Pisonia grandis, Ochrosia 
oppositifolia and, on limestone rock Pemphis 
acidula. 

Scrublands and thickets of c ommon Pacific 
strand species including Scaevola taccada, 
Tournefortia argentea and Pemphis acidula 
occur along shores of most i s l ands. In 
some cases there is scrub forest consisting 
almost wholly of Pemphis or Messerschmidia. 

J.c 

Smaller islets of Uj elang, Rongerik, Ailinginae, 
Jaluit, Wotje. 

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

Lip1ited areas of bare rock and sand present 
on low islets, scmetimes I:J.wash a t; high tide 

Frrshwater pond on Lib, man-made depress ions for 
wells and t aro patches. 

At least on UjP.lang, Pokak (Taongi), Bika.r. 

Bikar, Jemo, formerly Rongerik . 

Present 

Present 

Common in lagoons 

Conservatior 
status. 

none 

none 

example of 
Messersch!nid 
scrub f orest 
on N. 
Marshall Is. 
reserve area 

none 

none 

none I 

none 

none 

none 

none 

none 

none 
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Biomes. Description 

Algal r eef Common 

Coral reef Common 

Windward atoll r eef Common 

Leeward atoll r eef Common 

Lagoon reef Common 

Beach Common 

Open lagoon Common 

Closed l agoon Namorik 

Man-made include dr edged spoil, l andfills and some 
environments planned maricultural areas. 

Offshore environments 

Conservation interest. 

Turtle and sea bird rookeries especiall y valuable, a l so examples of 
relatively undis turbed atoll development . 

Rare or Endemic Spe cies . 

Endemic species of grass Le pturus gassaparicensis pr es ent on Pokak, 
possibly Mi c ronesian pigeons on Wotje. Many loc al ly developed 
varieties of Pandanus. 

Conservation Legislation. 

Conservation 
status. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Tr-c..st Territory wide law prohibits t aking of sea turtles between June 1 -
August 31 and December ·t - J anua:;-y 31 o No hawksbills under 27 inches 
carapace length may be taken nor gr een turtles less than 34 inches 
carapace length, no taki ng of turtle eggs a t any time. Little enforced. 

Feder al endangered species law prohi:>its t he i mport of hawksbill 
shell into the United States . 

Existing reserves . 

Pokak (Taongi) bird rookery and loca t ion of endemic gras~ and Bikar 
Bird rooker y, turtle nesting area and atoll for est , are supposed to be 
pr otected by Order of the District Administrator. 

Proposed_reserves . 

Wotho 
Taka 
Jemo 

ato ll forest 
sea bird rookery 
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 l eeward atil reefs, mRngrove 
and lagoon environments. 

Inventory of atoll types and biota, especiallJ marine, to determine 
if additional reserves are ne eded. 

References and sources. 

M. V.C. Falanruw, Yap Institute of Natural Science. 

Visit to Majuro. 

Douglas, . 1969. 

Fosberg, F.R. 1973. On Present Cond:!.tion and Conservation of Forests in 
Micronesia. 1u Planned Utilization of the Lowland Tropical Forests, 
Bogor, Indonesia. 

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

Island Types: Atolls . Phoenix receive low r aj nfall , with periods of droughL 
Line Islands wetter to north . 

Biomes . 

Semi- deciduous forest 

Atoll fores t 

Scrub 

Bog 

Grassland 

Freshwat er marsh 

Permanent lake 

Seabird r ookeries 

Sea tur·tle nesting 
areas . 

Algal beds 

Animals in sedime nts 

Algal r eef 

Coral reef 

Windward atoll reef 

Leeward atoll r eef 

Lagoon r eef 

Beach 

Saline Lagoon 

Open lagoon 

Closed l agoon 

Brackish lagoon 

Of fshore biomes 

Offshore t errace 

Inshore circula tion 
cell 

Description. 

Reported on Puka Puka . 

Common in small isolated areas, and 
On wet atolls (Pa lmyra , Washington, 
Fanning) . Variable in composition with 
rainfall. 

Common and extensive 

Washington , small area on Flint and 
probab l y elsewher e 

On drier islands 

Washi ngton - around f r eshwater lake. 

Freshwater pools or:. Phoenix . Large lake 
on Washington . 

Common and exter:sive . Some of most 
i mportan t in the Pac if ic . 

Common, especially Flint . 

Common 

Common 

Probably common 

Common 

Common 

Common 

Various t ypes 

Common 

Sydney (Partly modified for aquaculture) , 
Malden, Chr i stmas . 

Hull, Gardner , Caroline , Suvarov . Also 
various intermedi a t es with closed lagoon . 

McKean . 

Birnie 

No data ot her than below 

Malden 

Christmas (eddy S.W. side) 

Conser vation 
status. 

none 

none 

none 

none 

none 

none 

none 

sever al 
sanctuaries . 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 
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Conservation Interest. 

These islands contain the principal breeding areas of seabirds (and probably 
sea turtles) for the central Pacific, with rookeries containing many thousands 
u.nd sometimes millions or birds. Their protection fro rp undue disturbance is 
therefore most important. 

There is an extreme gradient in rainfall across the province, with some 
of the wettest and driest atolls included within the group. The resulting rru1ge 
of atoll vegetation types is therefore of some interest, as are the distinctive 
saline and brackish lagoon biomes , and the freshwater habitats on Washington. 
A number of islands would beneft from control programmes to eliminate introduced 
,predators, especial ly rats and feral cats . 

Rare or endemic species. 

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

Red-tailed tropic bird (Phaethon rubricauda) not uncommon but subject to 
heavy human predation . 

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

Conservation Legislation. 

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

Existing Reserves. 

Birnie (Wildlife Sanctuary, Gilbert Is.} seabird rook_ery. 
McKean ( " " " " " 
Phoenix ( " " " " " 
Christmas ( 11 " 11 " 11 (Proposed IUCN/WWF 
Malden (Wildlife Sanctuary , Gilbert Is. project assistance) 

and closed area) " " 
Starbuck (Wildlife Sanctuary, Gilbert Is .) 11 " 
Canton (Bird refuge, u.s.) " " 
Suvarov (Bird Sanctuary, Cook Is.) " " 

Proposed Reserves. 

Phoenix Islands National Park (possibly excluding Gardner, Sydney and Hull 
Islands. 

Recommended Reserve types. 

National or international reserve in Phoenix Islands (upgraded from wildlife 
sanctuaries), with Canton Island as communications link and surveillance centre, 
and including Enderbury, Birnie, McKea~, Phoenix and Hull Islands, and possibly 
Sydney because of i ts saline l agoon . Gar.dner is apparently of little 
scientific interest , so the decision to include or exclude it should be made 
on other grounds. Regular enforcement visits (without landing on the island) 
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could be undertaken by government ships going to and from Chr istmas Is. 
Improved protection of parts of Christmas needed, with pr oper surveillB.nce. 

Most of the Line Islands, especially Vostok , Caroline, Howland , Baker, 
J ar vis, Malden and Kingman reef are candidates for r eserve status, especially 
if exis ting predators can be controlled sc· that sea bird popul a tions can 
recover. 

Flint and Caroline deserve protection as turtle breeding areas, and 
other protective measures for turtles are needed. 

On Washington, the bogs and perhaps t he lake, i ncluding adequate areas 
of ChristmB.s I s land Warbler habitat, sbouH be pro t ected . 

Forest a rea and Motu Kotawa (sea bird r ookery) on Pukapuka may deserve 
protection. 

Appropriate samples of a toll forest, rn<.;rine , and lagoon environments 
should be included in res ·, rves to be established . Further studies of all 
marine environments are needed to dete:::-mine areas of significance . 

References and sour ces . 

Line Islands Expedition, August - October 1974 (Government Repor t) 

David R. Stoddart~ unpublished report on scientific i mportance and 
conservation of Central Pacific Islands , January 1976 . 

Chave and Kay, 1974 . 
Douglas 1969. 

Stoddart & Walsh, 1975. 

NOTE: Clipperton Atoll, a dependency of French Polynesi a , might well be 
included in t his Biotic province , even though much further t o the 
east. Because of its position, it may well have some conservation 
interest for its ma.rine biomes . 
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XVI. COOK - AUST~ ISLANDS. 

(Northern Cook Islands are included in province XV.) 
Government: Cook Islands (Self governing, N.Z.), for Southern Cook Islands 

French Polynesia (Austral Islands). 

Island types: High volcanic islands, often with elevated reef surrounding 
central volcanic area; low islands (atolls). 

Biomes. Description 

Lowland rain forest Rai vavae, Tubuai, Mauke; r:emainder l&.rgiy 
disturbed. Limestone forest on Rurutu 

Montane rain forest Central Rarotonga, Raivavae 

Swamp forest Probable 

Atoll/beach forest Present, particularly on atoll and reef islets 

Scrub Bracken scrub in freQuently burned areas, 
Rarotonga, Tubuai, R~utu. 

Grassland Tubai, upper mountain slopes and Rurutu. 

Freshwater marsh Mangaia, Rarotonga, Mauke, Mitiaro, Atiu. 

Tidal salt me.rsh Ngatangiia Harbour, R.:J.rotonga. 

Permanent lake Centre of Mitiaro, with endemic eel; lake 
Tiriara on Mangaia 

Mountain stream On Rarotonga. 

Seabird rookeries Takutea. 

Turtle nesting areas Presumably present. 

Algal bed Lagoon bottoms artd reef flats. 

Animals in sediments Lagoon bottoms. 

Algal reef Present. 

Coral reef Common 

Windward atoll reef Manuae, Palmerston. 

Leeward atoll reef Manuae, Palmerston. 

Barrier reef Aitutake, Raivavae, Tubuai. 

Fringing reef Common 

Lagoon reef Common 

Beach Common 

Open lagoon Aitutake, Palmerston. 

Closed la.goon Manuae 

Offshore environments No data available 

Seamount present 

Conservation 
status. 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

none 

Manuae. 

Manuae. 

none 

none 

none 

none 

none 

Manuae 

none 

none 
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Sever :1 l endemic birds on Rarot ong2- in Mont:me for est , i n<:lucling : 
Fruit dove Ptilinopus rarotongensis - co mmon . 
Starling Aplonis cineras;::ens - common . 
Flycatcher Pomerea dimidiata - r a rn. 
Mangaia ki .r1gfisher Halcyon rubicollaris on Marw;a ia. 
Atiu swiftlet Collicalia sawtelli on Atiu . 
Endemic sub-species of war bler Acrocephalus vaugha1d. 
Endemic eel in lake Mitiar o . 

Conservation Legislation . 

Cook I slands : Conservation Act r ecently pa~sed . 

Austr.'Jl Isla nds : (Frencb. Polynesia) See Society Is l ands . 

Existing Reserves . 

Manuae (offered as world me.r:ine ark): a t cll r eef and c 2. osed l c.goon biomes . 

Proposed r eserves . 

Recommended reserve types . 

Major mountain and forest reser;e in central R .r ot(nga . 
Takutea for seabirds . 
Higher areas of Raivavae . 
Limestone f or est on Rurutu , and r;c ._;s ihl.v a mo•m t;:: _;_ r. grassland and r avine s i te . 
Lake on Mitiaro . 
Appropriate swamp and mar s r: biome::; , and other terr'""3 t rial vegeta t i 0!1 types . 
End e mic bird habitats on Raro tc•nga , Atiu , ~1angaia . 
Barrier a~d frj nging r eef and lagr)Cn e xamrJ es . 

Ref er ences and sourc es . 

Vis i t to Rarot onga . 
S" Kingan and other Go-ve rnment officials . 
Douglas, 1969 . 
Stoddart , 19?2. 
(The Au3tral i ru1 Government hus rec PG1 l J assisted wl tn ccnservation studi es in 

the Co0k Islands , but the res:~ l i c- ha·re not been 3V·J. i lal)le f or thi s r eport . ) 
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XVII. SOCIETY ISLANDS. 

Government: French Polynesia (France) 

Island types: high volcanic islands, elevated reefs and five atolls. 

Biomes. 

Lowland raj n forest 

Montane rain forest 

Bamboo forest 

Cloud forest 

Riverine forest 

Atoll/beach forest 

Scrub 

Grassland 
Freshwater marsh 

Permanent lake 

Mountain stream 

Low land river 

Seabird rookeries 

Sea turtlE:: nesting 
areas 

Description 

In coastal areas. Subject to much human 
disturbance . 

Extensive in island interiors, several types 
may exist. 

Valley nrea cf Raiatea and probably elsewhere. 

On mountain peaks. 

In valley bottoms, largely disturbed 

Common 

Often fern-dominated, on steep or disturbed 
slopes. Common 

On dry disturbed slopes. 
Two on Maiao. 

Two on Huahine, wi t h interesting faunas; 
Lake Vaihiria, Tahiti . 

Common 

Pepenoo, Tahiti . 

Islets on Tetiaroa, Tubai. Mophiaa, Fenuaura, 
Motuone. 

Mopihaa, Fenuaura, Motuone. 

Algal bed Lagoon bottoms and r eef fla ts . 

Animal s in sediments Lagoon bottoms. 

Coral reef Common 

Windward atoll reef Present, Tetiaroa, Tubai, Mopiha~, Fenumtra, 
Motuone. 

Leeward atoll r eef Present, Tetiaroa, Tubai, Mopihaa , Fenuaura, 
Motuone. 

Barrier reef Common 

Conservation 
status. 

Good example 
in Presqu'ile 
reserve,Tahiti. 

Mt. Marau 
reserve 
Tahiti. 
none. 

Mt. Marau 
reserve, but 
disturbed by 
road construc
tion. 

Presqu'ile 
reserve. 

none 

none 

none 
none 

none 

Presqu'ile 
reserve. 

none 

proposed on 
Tetiaroa. 

none. 

none 

none 

none 

none 

none. 

none 

I 



I 
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Biome. 

Frjnging reef 

Lagoon r eef 

Beach 

Rocky coast 

Open lagoon 

Estuary 

Offs hore 
environments 

Offs hore t er race 

Description. 

Common . ? Meet i a 

Common . 

Common. 

Presqu'ile of Tuhlti . 

Common 

Present. 

No dat a arai l at. l e . 

Repor ted off N.W. Moorea 
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Conservat ion 
status . 

none 

none 

smnll example 
Presqu'ile 
reserve . 

Presqu'ile 
r eser ve . 

none 

none 

none 

none 

Ra r e or endemic species . 

Apetahia , Kadua , and other endemi c pl ant s on R" iatea plateau . 

Conservati on Legislation. 

Site s cg_n be legi s l ated a s a st r ict na t ure r eser ve (reser ve i n tegra le) . Hunting 
of birds and in t r cduction of alien bird s pec ie :_~ prohbited . 

Exi sting r eserves . (Reserve integr ale) 

Mt . Mar·au about 1000 ha . 

Presqu ' ile ahout 2000 ha . 

Proposed r eserves . 

Mountai n peak and upper s l opes . Monta ne r a i n 
fo res t, Cl oud forest and scrub . Disturbed by 
r o<J. d and te l wri s i on t r ans mit ter . 

Sever '.l ccrr:plete w3.ters heds ·1l ong inacces s ibl e 
sec t ion of coast withou t reef; a r chaeological 
s i tes . 
Access c: ont r cllfd : a cc vmmoda t ion f or r es earchers. 

Tetiaroa i s l e ts . 6 mo tus wi t h bir d rooker ie s ar.d 400 rr protective belts on 
pri vate l y owLe d at oll. 

Recommended r eserve types . 

Tahiti - montane for est types <md dud f or est in such 'l.reas a s upper Papenoo 
( perhaps some combilat i on of c ·-·;lSer v"lt i on a nd recreation a reas if dam is 
construc t ed, impr ovi ng access) , Lake Va ipj_ria (also l ake biome) , Ta manu plateau 

and othe r a r eas of centra l T'tti t i; s ome mar jne bi:::Jmes :Jssoc i ated with the 
Presqu' i l e rese r ve mi gh t a l sc be pro t ec t ed. 

Moorea - a r epresentative se l ection of r eef and lagoon haL itats s houlu be r e served . 
Raiatea - mc•ntane fores~ a r eas s uch : .. s the Meh.qni Pl a t eau : a c ornple t '] estuar y -

l F..goon - r eef sequence i n one of the l eas t devastat ed bays , such a s Faatema 
(wit h s cme control~ on adJacen t ter restri ai development to maintain the 
natura l cha rac t eristics of tte wa t ershed) ; a r chaeo l ogi c·1l sites and sites 
of tradit i onal cultural. s i gni ficance . 

Maupiti - May dese r ve pr c t ection as a good example of t he high volcanic i s l and type. 

Meetia (Mehetia ) - Mountain areas aoove 160 M. 

Tubai - seaLirJ r·vJk· . . l·y , i nternal l agoons :'m el oarr.Ler reef . 
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Recommended re serve types (C;)ntd) 

Motuone (Bellingshausen) 
Fenuaura (Scilly) 
Mopihaa (Mopelia) 

Refe.rences and sources. 

) 
) 
) 

sea bird rookeries and turtle nesting areas 
and a selection of a toll marine biomes. 

Visits to Tahiti, Moorea, Tetiaroa, R{atea, Tahaa. 

Denis Capitaine, Service d'Amenagement et Urbanization, Government of French 
Polynesia, 

and many other government officers and individual s. 

Douglas, 1969. 
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:VIII TUAMOTU ARCHIPELAGO. 

I 

Government: J:t,rench Polynesia (France) 

Islcnd Types : at olls anJ one e l ev.·.ted r eef (Makatea ) . 

Biomes : 

Lowland rain forest 

Atoll/Beach for est 

Mangrove f or es t 

Sc rub 

Gr assland 

Freshwat er m:.r:.:h 

Seabird rooke ries 

Sea turtle nest ing 

Description 

Formerly on Makatea 

Common 

Northern Tuamotus 

S . Marutea and pre sur:~al : le elsewher e . 

Presumably .Pr esPnt . 

Niao 

Pukapuka , Tekokota , Kauehi . Apataki o 

ar ea Puka puka , Napuka, Mata i va 

Al gal bed La~oon bottom and re ef f la t s 

Animals in s ediments La,o:oon hc ttoms ar.d t e rraces 

Alga1 r eef 

Cora1 reef 

Windward atoll r eef 

Leeward atoll r eef 

Fringing reef 

Lagoon reef 

Drowned reef 

Be a e ll 

S.:tline l ago on 

Open l agoon 

Closed lagoon 

Common , especia1l.Y on w:i. nri. ;.vo.rd r eefs . 

Common , espec i~J~y on more shel t er ed reefs . 

Common . 

Common . 

Makatea 

Common 

No Marutea . 

Common . 

Taiaro a nci probaLly other c losed lagoons 

Common 

?t·obi.:i.bly common , sa::.initJ ma:y v~:u·:; qu ... te 
3.bru pt l y . 

Offs hor e environment s No da t a availa 1: le . 

Conserva t ion in t er es t. 

Conservati on 
status . 

none 

Taiar o At oll 
reserve . 
none 

none 

none 

none 

none 

none 

Taiar o 

Ta i ar o 

none 

Taiaro 

Ta i ar o 

Taiaro 

none 

none 

none 

Taiaro 

Taiaro 

none 

none 

none 

Many variab.ons nn the atoll type , with a variety of distinctive l agoon 
ecosys terns . Importar. t area::: ~'or :3eabird and sea ~ urtl '3 breeding . 

Rare or endemic spe c i~s . 

Conservat i on Legislation . 

Frenc h Polynesia. (see Soc iety I slands ) . 

Existing r e s erves . 

W. A. Robinscn SCJ.nc tuury , :'a i ::ro At ol l u >mple te a: nll 1-vith closed saline 
lagoon - Reserv~ I nt~gri.:i.le . 
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Proposed r eserves. 

None . 

Recommended reserve types. 

A range of open a nd closed lagoon types inc luding perhaps Hereheretue, 
Anuanuraro, Anuanurunga, Nukuti pipi or Iles des Due de Gloucester. 

Makatea lowland forest, if remnants can be found. 

Sample s of atoll forest, mangrove and other vegetation types. 

Atoll untouched by ciguatera fi sh poisoning (perhaps Toau). 

Sea bird and turt le breeding areas such as Pukapuka, Tekokota, Kauehi, 
Apataki, Napuka, Mataiva. 

Reference.s and sources. 

M. Delarce , Administrator of Tuamotu Archipelago. 
D. Capitaine, Service d'Amenagement et Urbanization, Government of French 

Polynesia. 
"Ta iaro Reserve" (privately printed brochure). 
Douglas , 1 969. 
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KIX. MARQUESAS ISLANDS. 

I 

Government: French Polynesi a (France) . 

I s land Types : Volcan i c islands without reefs . 

Biomes . 

Lowland r ain forest 

Montar..e rainforest 

Cloud forest 

Scrub 

Dwar f shru b heath 

Gr !:lssland 

Rock desert 

Mountain str eam 

Seabird rookeries 

Descript i on. 

Up to 500m elevatiun , many introduced 
species . 

500-650m, Hibiscus~·· Cordyline 
terminal is ;vi th Gleichenia and Paspalum. 

Above 650m, with endemic birds ; Nuku Hiva , 
Un lbu, Hivooa, Tahauta , Fata Hiva . 

Ua Pou 

Smaller islA.r.ds with seabirds . 

Motuoa , Montane (Mohotmli) . 

Lo1.; islets, Motu Iti , Fatuuka . 

Presumably ~resent 

Smaller islands, Hatut'l , Motuoa, Fatuuka , 
Ilot de Sable and islets around Ua Huka aLd 
Ua Pou. 

Alga l bed Presumably present 

Animals in sediments Probab l y present 

Coral reef Around I lot de Sable 

Rocky coast 

Beach 

Offshore 
environrnent.s 

Conservation I nterest . 

Present 

Present 

no data availa2le 

Conservation 
status. 

none 

none 

none 

none 

Hatutu r eserve. 

Montane reserve. 

none 

none 

Ha~tu reserve , 
I lot de Sable 
r eserve . 

none 

none 

Ilot de Sable 
r eserve. 

none 

none 

none 

Distinctive flora a r:d fauna; vegetation heavily damaged i n places by 
introduced animals . 

Rare or endemic species . 

Be$ o:!' Bird s:='ecie s endemic , sever;:. l a:;_ready extinct ; some such A.S Parrots, 
swA.llow, and cockoo restrir::teu t o Cl oud forests : (liE.t in Salvat). 

Pigeon, Ducula galeata, perhaps 10C remaining on Nuku Riva. 
M:my endemic plants including endemic genus Lebronnes ia on Tahuata . 
Marquesas Palm Pelagodoxa henryana , 30 individuals on t ha . of 

'ra ' ipi va 1 i valley , Nuku Hi va . 

Conservati on Legis l ati on . 

French Polynesia ( see Society Islands . ) 
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Existing reserves . 

Montane (Mohotani), 1554 ha., centr al d~J fo r est , gr ass land t o south, north 
overgrazed by fer a l s heep . 

Ilot de Sa ble, seabirds and dwarf-srrrub heath . 

Eiao, 5180 ha., formerly forest?, vegetation devastated by feral sheep, pigs. 

Hat,J.tu, 1813 ha., seabirds and dwar f - 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 . Fe ' ani, Mt. Temetiu and Mt. O' otu ' a on Hivaoa , for montane and cloud 
forest and endemic birds. 

To' ovi'i plateau (Nuku Hiva) and an adjacent valley (Hakanu , Ha'a'opu or 
Haka 'o'a) for montane f onBt and endangered pigeon Ducula galeata. 

Tahuata , summit for est above Va'i tahu . 

Fatuhiva, fore s t area on s ummi t . 

Small & ha) reserve for Marquesas palm on Nuku Hiva . 

Recommended reserve types. 

Example of l01oland r a inforest, and other ter ,·estr ial biomes. 
Examples of marine bi omes , i nc l uding rocky coast types . 

References and sources . 

B. Salva t, Mesur es en faveur de l a Protecti on de la Nature aux Iles Mar quises. 
(unpublist.ed report 1974). 

Douglas , 1969o 

I 
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Government: French Polynesia (Gambier Islands and Rapa ): United Kingdom 
(Pitcairn, Oeno , Henderson,Ducie ). 

Island types: High volcanic, elevated r eefs and atolls. Subtropical climate. 

Biomes 

Lowland rain forest 

Montane ra~n for es t 

Cloud forest 

Atoll/beach forest 

Scrub 

Tree savanna 

Gras :_, land 

Rock desert 

Mountain stream 

Seabird rookeries 

Algal bed 

Anima l s in sediments 

Cora l r eef 

Windward a toll reef 

Leeward ato ll reef 

Barrier r eef 

Fringing reef 

Lagoon reef 

Rocky coast 

Beach 

Open lc.goon 

Offshore envi ronment s 

Conservation Interest . 

Description Conservation 

presuma'cly present 

pr cbable on Pitcairn 

Rapa (Tree ferns and epiphytes) o 

Ducie, Oeno, Timoe 

presumabl y present 

probab ly present 

Rapa ; Pitcairn 
Mi scanthus reed grassland on Mangareva 

Mar otiri (Bass Rocks ) 

present Pitcairn 

Marotiri (Bass Rocks) : Rapa . 

present 

Present 

absent 

Ducie, 

Ducie , 

from Rapa 

Oe no, Timo8 . 

Oeno , Timoeo 

t-t):ar,gar eva (Gambier) 

Henderson 

Ducie , Oeno, Timoe . 

Rapa, Pitcairn. 

Present 

Ducie, Oe~o , Timoe. 

No data available . 

status. 

none. 

II 

" 
" 
" 
" 
" 

" 
II 

" 
II 

" 
II 

II 

" 

" 

" 
II 

II 

II 

II 

II 

Atolls and r eef s of interest because of ext r eme di stance fro m centres of reef 
distributi on; high terrestrial endemism on Henderson u nd Rapa . r1any aspec ts not 
wel l studied . I nt roduced species and fires a problem on some islands ; Gambier 
I s l ands 98% devastatedo 

Rare or endemic species . 

Sandlewood (Santalum hendersonensis) plus ten angi-:Jspe rms inc luding Bider..s 
hendersonensis endemic on Hendersono Many endemics on Rapa (~2% of 66 ferns 
and 86 angiosperms ). 

• 
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Conservation Legislation. 

French Polynesia (see Society Islands) for Gambier Is. and Rapa; unknown 
for Pitcairn. 

Existing Reserves. 

None. 

Proposed reserves. 

Ducie atoll (proposed as island for scier.ce) . 

Henderson I s . (proposed as island for science) elevated reef and endemic 
species. 

Oeno atoll (proposed as island for science ). 

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 • I 
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I n additi on to the coneerva ti on requ irements of each C•)untry or ter ri t ory 
of the r e1,3 i on, there are certai n needs encompassing the whole Pacific r egi on , and 
i ndeed the g 1 ' J f,al '"co lo~~;ic:tl sys t ern or biosphere. 

The Pac i fic is largel y an oceanic area, and the marine ecosystems and 
orga nisms associated wi t h them, inc l uding sea birds and s ea turtles , are l ar gely 
international . The conservation of s~ch systems and species must therefore be 
planned on a regi ona l basis, and that j_s one of the pur poses of tins Symposium. In 
particular, there needs to be a co ordinated deve lopment of a r egi onal ne t work 
of s ea bird s anc t uari es and of sea turtle breed~_ng areas . Many appr o pr ia t e sites 
for such a networ k h2ve been identified i n the geogr aphical section of this report. 
Ideally , there should be appropriate r eserves in each of the biotic provinces , 
with multiple r eser ves in areas of p~:.rticular popula tion c oncent rat i ons . 

Further consideration should be given to means of conserving ecosys t ems 
occurring who l ely or p~:.r t ially in interna ti onal . waters . This -vrill be a particular 
sub j ec t of discuss i on later in this meeting. 

Si nce many of the a reas proposed for conservation in t he Pac i fic I s l a nds 
are of world significance and t heir protection will ultimately be of world benefit 
(oft en to a gr eater degree tha.n to the local population) , it i s appropriate to 
conside r t he establ ishment of an interna tional park a nd r eserve sys tem i n t h e Pacific 
regi on. Such a system could perhaps be org~tized under the Convention on Conser vation 
in the South Pac ific Regi on , and much of tne necessary technical a nd f inancial 
s upport coulc. be sought frcm the world community ( inte rnational or gani zations, 
ove r seas a i d agencies, and private groups) . Reserves of ou tstandi ng conservation 
significance could be nominated by their government s for i nclusion in t his system, 
would be subje c t to certain s t andards of legis l a t ive pr otection, and woul d ther efore 
receive management and enforcement as~>istance through the internati onal res er ve 
system. 

At the world level, UNESCO is de eloping a progr am of Biosphere Reser ves , 
a reas desi gnated by their governments f or inclusion in a wor ld networ k of base 
line ar eas f or moni t oring the state of the biosphere . It i s expec t ed that governments 
will organize appro priate r esea r ch programmes in these a reas . I t wculd be appropriate 
to discus s po tent i al biospher e r es erve areas i n the Pacific Islands during t his 
Symposium. 

TYPES OF CONSERVATION APPROACHES 

The r e a r e many ways of ach i eving the co1;serva tion of a particular ecosystem, 
habi tat or spec i es . In the past , areas of land have usually been set a side in 
Nat i onal Parks or r eserves of various t ypes , but this approach is not always suitable 
i n the Pacific I slands, where l a nd is scar ce and must oft en be used for multiple 
purposes . It will the r efor e be useful if Sym~_ osi.lrn varticipants attempt t o define 
other appr oaches to the conservation of ecosystem~ more suited to Pacific cultures 
and condi t ions . I n many instances, the type of r t::sPr ve or conservat ion control 
should be adapted to t he type of ecosystem or habi t at , and s hould allow ;·o r some 
f lexi bj_li ty . Islar1d ecosystems are often dynamic, with popul ations invading , 
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changing, or becoming extinct. It might be more useful t o 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 t o shift within 
the region to ~ermit fores t reesta blishment in abandoned areas. The simple leaving 
of small but frequent nuclei of a biome type may permit i ts regeneration in a 
deve'lopment area ar1d 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 cau help in an 
initial inventory of natural areas. Conservationists sometimes become so concerned 
with the rare and unusual that they forget the common or typical natural systems 
that are often more important for the qua lity of life of the people, but both are 
important in conservation planning. 

Areas with the best combinations of biomes or species of conservation 
interest can then be identified for priority conservation action along with sites 
or species where urgent measures are required. Boundaries can then be defined if a 
park 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 true 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 process. Conservation and development should move forward 
together. The plan can help to identify areas of conflicting priorities where 
choices will have bo be made, and can help to direct development alorig those 
lines most in harmony with the environmenta l resources and natural heritage of 
the region. Conservation areas can then be progressively esta blished without 
blocking the essential development of the country. The form that t hat development 
takes will be the subject of another par t of this Symposium. · 

The goal of conservation is the same as that of development: the highest 
possible standard of well being and quality of life for the peoples of the Pacific 
Islands (and i ndeed of the world), within the limits defined by t he r e sources and 
natural systems of the planet. 
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ECODEVELOPI,JENT AN_D TR.A.DITIONAL N,;.'rtJRAL RESOURCE I·U .. .NLGEfvlENT 
I N T.HE: SOUTH P LCJ11Q. 

Robert 1illen 

IUCIJ, Norr~os, St-ri tzerlr:nd 

Ec odovolo n:cont 
---~-

Porho.JX3 tho only surlJrl Sl lY:; feo. ture of oc t;r~eve lopaont i s that its 
practice i s so re:cont. .!J.thour;h tho word i tsclf -.;-ms coined only four 
y&nrs nc;o (by ~ib.urice Stro!1[; , first Executive Director of UNEP, the 
United li'ltions Environncmt Pro[~r::.uno), tho i clon expr essed by IIJ.r Strong's 
dufinition of ccodovolopnont wns nlrGacly well os t ablishod: "ecologically 
soun(~ clovol opc1ont n. 

~1is definition is close t o IUCN1s curren t definition of conservation: 
atho 1dso uso of natural r esources". Thlfortunc .. toly, both definitions 
a re t oo brond t o bo of a ny but t ho uost c enoro.l uso, and noithor frees 
pooplo fr on tho prison of thoir Lcmtal noclol s of vlha t dovolOJ.Ilent or 
c onsorVc"l tion CC'nsists. L'l pr actice, it i s difficult to dislodg e tho 
conviction tha t consormti on noans prosorvinc 11nn tural" envir01ments 
ns thoy u.rG, or tha t dovelopnont nocms bocoPinc liko countries ro(;ardod 
as 1:1.lro~~cly dovolopod, such ns tho Uni tod States, Fra nce , J~ustrnlia or 
Japan. 

Tho porsistonco of those nont o.l r::o dol s i s W1dorsta ndablo. It is unwise 
to strive f or tho inpos siblo, and wk1t i s conornlly roccrded a s possible 
is r estricted t o tht: t which exists a lron.dy. ~1o conservationist , 
contrnstinG tho bioloeicc,.l ricrmoss of tho 11ristine tropical rain forest 
with tho sterile nockory that too often replaces it 1vhon it is "devel
oped", ho.s d.ifficul ty c oncoi ving of c.ny cho.ngo n.s dosirn ble, except 
porh..'l. ps tho ins t allation of n. fonco o.nd a GUc"-rd. Tho develop..:.1entnlist , 
contrnstin[; the poverty of ruro.l, technolor:;ically wonk nations with the 
pros~ority of urben , t ochnol oeicnlly rich ones , hns difficulty conceiving 
of clovolop :wnt o. s boinr; nnything but tho pr ocess of changinc fron the 
fon1or stn. t o t o tho l n.tt or. 

Tho chn.llonco f or cqnsormtion i s , ns one re port puts it, "to discover 
vmys of cl i s turbinr; Lny enphnsW the na tural tropical ecosysten for 
tho bonofi t 0f D"-11 <vhilo not joop1:1.rdizing the richest source of bio
locicnl infornntion on the onrth" (Fnrmvorth o.nd Galley, 1974 ). 
Siniln.rly, tho chnllenc e for clevelopnent is t o find ways of inprovine 
the concli tions of tropic,:c.l peopl es tha t do not ienore the enoroous 
diversity of thoso peoples nnd of the environnents of which they are 
pn.rt. Tho n ir.1s of conP.orV<J.tion n.nd c1nvc1ornent nr e , or should be, 
idonticnl. Only thnh· onphnP.r>f1 7 :mll the expertise they require (being 
't:'Orl]>1.0rl nni"J J:·y .l.i -f:for. 
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Hence the n eed for a neH "\'lO rd~ "ecodevelopoent", <:!.nd for a fuller, 
more de tail ed d efinition of it tha n was given vrhen the 'l'mrd was coined. 
Ecodevolopmcnt means devolopoent of tho oikos, the house or locality, 
by making the fullest s usta ina ble use of t~1at locality's r esources a nd 
of the lmowledgo , tec:b.niques , technolog i es and other adapt ations of the 
people who live in that locality. This emphasis on locality - on locnl 
peopl e and loca l r esources - reflects the obvious though hitherto 
n ecl ec t e d f a ct that environments and their inha bitants differ substan
tially throughout t he vmrld , on d tha t those di fferences pr esent both 
problons and opportuni ties requiring speci a l r esponses . Sta t ed ba ldly, 
this notion appears to be aln.ost a truisn . Of course , environments a nd 
cultures differ. Yet, too often, development projects have foundered 
or provoked undesirable side- effects , b oc r:tus e ins uff icient account has 
been t aken of such probloos as a s hortage of trained manpovrer, a cooplex 
and fragile ecology, the na jority of the popula tion outside t he market 
econony, or of s uch opportunities ns the profom1d kno~lledge many local 
peoples h ave of local ecological conditions a nd of hmv best to profit 
froB thorn. 

Tho short definition of e codovelopmcm t as 11 developL1ont of the locality 
t aldnc the fullest s ustainabl e adv~~tago of tha t locality's physica l, 
biologica l and cultura l r osourcos 11 may be expanded i nto a statement of 
four key principl es: 

1. 'l'he solutions to the development probleDs of today should not become 
tho dovolopocn t problens of t onorrovr. 1-hturcll r esources s hould be 
manu.ged so tha t pr esent ccnor ati ons cnn. benefit from t hen without 
r educing tho benefits clue to futur o genera tions. 

2. As f a r ns possible , tho consequ ences of proposed actions should be 
nsscssod. Nuch devclopL:.cmt ains a t the a chievc.l!lont of one or tv;o 
specific objectives (an increase in foo d suppl y, for cxrrmpl o , or the 
exploitation of a minor o.l r esource ). Bcodevolopoont r equires a n 
exacination of a ll tho physic.J.l, bi ol ogical a nd cultura l systeos within 
t ho l ocnlity concerned. 

3. 'l'ho fo rn nnd r ate of dcvelopDcnt should b e deteroined by tho people 
ooct affect ed by it. local people should be i nvolved in the formul a tion 
of pl c:.ns 2nd in tll.oir inpleoonta tion. Tho inplica tions of proposed 
c hanges shoul d b o oxpl o.i nod ful l y, 'l'! i thout bias, and in t oms of the 
locu.l m l uo- syc t on. In certain cc:.scs , people uill nood help ~md tra in
ing to judge those i nplications, cinco tho proposed cha nges rJ.ay create 
condj.tions of uhich they have no cxporionco . 

4 • Dovolop:10nt should use th2 knovrledgo , techniques a nd t echnol ogi es 
of the l ocal :peopl e . L.'l.ny l ocal cul turc~s eo body a rich s tore of 
experienc e of hovi to live r en.son::tbly Fell under conditions othe r 
cul turos niGht find difficult or unpleasant . This experi enc e should 
be built on. As a recent UIJEP do cument suggest s: "Although this does 
not no:.:m t h::tt loc c:cl 1 traditional ' t e chnologies a nd or ganiza tional forms 
a r e necessarily s uperior or tha t r:odern technol ogi es should be r ejected• 
nny charl{;os 1-rhich a rc proposed should ha rmonize 1vi th past adapt a tions 
to the onviromcont" (UimP, 1976 ). There i s no ha r d and fast rul e as 
t o Hhcthor t eclmiquos ::end t echnol ogies should be snall-scale o r l arge
s c<.l l o . They shoul<l bo appr opria te to tho needs and r esources of the 
loc.1.lity. 

These r rinciplcs nay bo a bbrevia t ed into tho s l ot;an "adapt , then adopt ", 
a s opposed to "repl .::cco a nd tra ns form" . By follm·ring these principles , 
ocodovol opoent i s likely to ha ve n nunbor of advantages over conven
tiona l dcvel opoont: i t can be noro rcc ponsivc to the perceived s ocia l 
and c:conor::ic needs of the cornr:mnity ; it can be more S<:;sitive to eco
loc iorl l vnr.i:1tion; it enn 1:>o nore oc ono:r.li..c ; nnil., by sterting from a 
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position of consultation vli th tho comnuni ty (by askint; its op1n1ons 
of both problons &n d solutions ), it can gain the coopera tion of the 
couounity uore easily . Thu s , ecodeve l opnont is as applica ble to 
"d eve loped 11 localities as it i s to dovolopinc ones . 

Ebodovelo~1ent planninc i s in its infa ncy, but is rapidly be ing applied, 
tested a nd r efined. UlffiP has three pilot ecodovelopoent projects - one 
in Colonbia and hro in ;JJ.st Africa (UJITEP, 1976 ). The Nationa l Centre 
f or Scicmco and Teclmology in Eoxico has es t ablished in ecodeveloprnent 
c entro , on,jaged in r esearch c. nd projoct pl anning , and the University 
of Pa ris mrarded tho f i rs t dootora t o in ecode velopnont in 1975. Rtrallel 
to these ncti vi ties I UCN has been engaGed in the forJ:lula tion of ecolo
gica l guidelines for i sland dovol oprwnt ( I~c &lchern and Towle, 1974) a nd 
f or tho clevolo nnent of t ho h:ynid tropics, especi ally th ose a r eas s till 
under foros t (IUCN, 1975a , 1975b ; Fbo r c , 1974, 1975, a nd in press). 
Boc::use ocodev olopr.wnt i s stil l in cnbryonic for~:: , the f ollowing notes 
on tho structure of an oc odevelopr.:ent pl an should bo t:.:Jcon not as 
definitive but as i ndicet tive . 

An e c odevolopnent pl c.n no.y bo di v i ded into six s t at;os , vrith a seventh 
running s ide-by-ni de . These stages a r e : (1) invento~; (2) evaluation; 
(3) r e t ention; (4) nodification; (5) introduction; (6) monitoring; 
(7) consultation. 

(1) I nventory. An inven t ory i o nado of tho locality's phys icn l and 
biol ogicnl r esources (clina te, soil s , miner a l o , flora , f a una , e tc.); 
of th8 l ocal peopl e ' ;::; at titudes a nd pr ;::.cticos - traditiona l, recent, 
and c ont onpo r u.ry - conc orninc those r esources; of the loca l people's 
e c onomic, donocra phic .:mel ot her cul turLtl circuns t ancos; of existing 
a nd potonti 1:ll aGent s of chance; a nd of t ho socia l and economic 
r e l at ionshi ps l.Jo t ween the l ocality and the r est of the na tion, region, 
or other political nnd ocononic ,:;roupinGs. Tho inventory should be 
ns conpl o t e a s is cons i stent with tho intention thnt deve lopnent 
eventually take place ~ 

(2) ::!.'valua tion. 'l1w resourc es , circuns t cmces , and so on, identified 
in tho inven t ory a ro oV2.luD.tod . In po.rticul :::.r, t ho local people 's 
a ttitudes an d pr c.,ctic os , tocJ:o...ni qucs c.nd t ochnol oci os , concerning 
l occ.t l r esources a rc acsesscd f or t heir cnpaci ty t o noe t tho connuni ty 1 s 
pe rc e ived needs, nmv nnd in the foreseeabl e futuro. 

(3) Re tention. A cons cious a ttonpt i s nac'.e to r e t a in those attitudes, 
t ochniquon and toclmol o,:;·i os t ha t a re found to bo productive, or othe r
I<Tise t o oatisfy t ho r oquircnonts of the c or.munity. 

(4) Ilolli f ica tion. Soue of those t e chni ques a nd t e chnologi es ma y be 
<..monc. bl o to nodif icat i on , so thcJ. t they ca n be o :1cle :r~ore productive or 
effic i ent Hi thout be i n::; des troyed or 1-ri thout caUD in£" disruptive side
eff ect s . J;l t ornu. tivoly, n ttitudos c.. nd pr a ctices tha t a re pres ently 
s a tisfactory nay be foreseen to be inadequat e t o cope with unavoidable 
chc:.nt;os , unless t hose a ttitudos c:.nd pr r:cticos n r c oodified . Conversely, 
a ttitudes a nd practices thnt hc.ve l apsed n i ght be assessed a s valuEtble 
2-nd a ttonpts n::cde to r c vi ve then, ::;cmor :J.lly in uodified form. Ca re 
should be t nlce n to nssess tho consequences of such modification or 
r e vival, :J. s f :J. r as i s possibl e . 

(5) Introduction. Retention and nodifica tion of existing or recently 
l npsed z::.tti tudes , tcclmiques and t e chnologi es nay be ina de qua to to 
co pe 1d th clenogra phic or e conon ic chcmc;os , or 1li th the a l t ored aspira
tions of t ho cor..muni ty . Accordingly, novl on es will h:J.ve to b e iniro
cluc od . Ca re sho uld be t cJwn t hnt introduc0d a ttitudes (via education 
'lncl pnhlic: nt.ror. ~nP..c:;::J nl"' ti v jt.i 8s ), t e chniques ,,n<.l t ochnolot;ies nre 
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appropria te - tha t i s , do not disrupt r etained a nd nodified cultura l 
resources, or indeed phys ica l a nd biologica l resources. 

(6 ) IIonitoring . Regula r n onitoring of t ho effects of devolopnont (of 
stages 3-5 a bove) i s nocossary, in order to conparo a ctua l r esults 
with pr edicted results, and tlrrough s uch comparison to i n provo the 
dcvclopoont proces s . 

(7) Consulta tion. At oo.ch s t age , tho people s hould be fully consulted, 
as sugb~stcd in principles 3 und 4. Tho inportance of public partici
pation is increas ingly bei nG r ecognized by planners in developed coun
tries , Hho nevotholess too oft en r egard it a s a n cobellishment to the 
pl anning process r a t her th:~<n o.n intot;r a l part of it . Since the loca l 
lJOople nr e t h e iD.nedia t e beneficiarios (or sufferers) of its de velop
Dent, t hey 2 r e entitled not only to expr ess t heir vie1"s a n d to lend 
t heir ex pertise but also t o have a deciding voice ns t o the na ture 
a nd tio.inG of ::my ccvclornont thnt nny be proposed. 

Tr'ldi tional no.turc:.l r esource nann.gonent 

1'radi tionn l nethods of na tural r esource nanagenont n r c often worth 
r e t aininG or r cvivinc , e ither in their origina l or in nodified fornf1 . 
For eXL1nple, fi ol d experi~1onts v<i t h trndi tiona l croppinc systen s in 
various parts of the •·rorld ha ve demons tra t ed tha t nany of t hem bring 
h i gh yields , conserve nutrients a nd noi s ture , a nd suppr ess pests . 
Intercr oppi nG of c orn (na ize ) :md rico, ~ connan pr actice in snall 
upl and f a r ns in Indones i a , r oduces the incidence on c orn of both 
corn borer and dmmy nildeH ( IRRI , 1 97 4); in northern Ui~_;eria 1 tradi
tional n ixed croppi nG syst ar_~s a chieve higher pr ofit s :md lowe r risks 
f or the f etr::wr s than introduced nonoculturos (NorDan, 1974); a nd in 
tropical il1erica , the incidence of Spodopt or a (fall a roy worn) on 
corn a nd Dia brotic.:::. on beans i s l m·lor uhcn corn and beans a r e t;rown 
t ogethe r (as is~ i ndi c;enous practice ) than when they are grown 
separ a t e ly (CIAT, 1974). 1'rnditionul cropping sys t ens have the addi
tionG.l advantn(;e thc.~ t thoy a re oft en nutritiona lly <'Tell-ba l anced and 
nl so provide their pr a ctitioner s with t he conbina ti ons of t as te and 
t exture they pr ef er. 

The e vnl untion st:J.c;e of an ocodevol opnent pl an i s likely to reveal a 
mmber of nGthod s of na turi"'.l r es our c o oc~nngonen t t hat s h ould be r e t a ined 
or r evived. The r Gviei" of sor:.e of the methods of the i s l and peoples 
of the South Pa cific thLct follov;s s uggests this is so . This r eview 
concentra t es on 11l ou" i:.:; l .:::. ~1d.s (o.tolls and r aised r eef s ) a nd on sone 
of tho smeller "l::.i gh 11 i s l ands , since t hey pr esent probl ens and oppor
tuni tics of a sonevrha t different nature fron those of the larger 
11 c ontinent a l 11 i s l ands . 

dt oll£1, of which tho Pa cific con t a ins three t ir:!es nar c than a ll t he 
other oceans put t ogether, ar c one of the nost di fficult environnents 
in t ho world. It i s onl y a s ligh t exagger a tion t o describe the a toll 
a s a des ert within a c~osert - a s crap of infertile s oil nar ooned in a 
s a ltuater wast e . Fortunn t ely, the interfa c e of t hese t vw deserts, the 
cora l r eef nnd nssoci n t ed 1-m t ors, i s one of t he nos t productive environ
Dents in t he world . neverthel ess , because of the probl ems posed by 
the snall s i ze , po or soil, l a ck of s treams , and in nany cases exposure 
t o hurricane s a nd tidn l "\'!avos , the a toll :1da pta tion nay be r egar ded as 
quite a s s triking a t ostinony t o nan's t ena city a nd ingenuity as the 
J~ctic adapt a tion. Tho tra ditional fo od- pr oducinc; me thods of a toll 
di·rellers r equire slit.~ht r:anipul~1 tion of this environment. Indeed, the 
inhnhi.t.'lnts of n t ollA li.vo ;l]n<.,s t n.s h11ntcr-gather ers- hunting and 
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Gathering the produce of l agoon, r eef and open sea, CGtching birds 
and collecting their e ~;gs , :tnd c:~ tLcrin[; the fruit of coconuts and 
r:nndanus. Although coconuts and pandanus a re pl anted, tho. t is virtually 
a ll the tcndinc they receive, except a t harvest . The principal, and 
nost vridesprea d, horticultural practice is t~e swnnp (na tural or arti
ficia l) cultivation of t he nroid CyrtosP8ma chamissonis supplemented 
to a :::rca tor or lesser extent by the cul ti V'.J.tion of taro, arrowroot, 
breadfruit and banana. Cyrtosperna cultiva tion is elaborate and 
l aborious: pits are dug a t the centre of the island until the freshwater 
lens is rea.ched; bottoL•less baskets :::.r e pln cod in these pits and filled 
with fallon l oaves and VeGetable 1~ste; Cyrtosporna clones are then 
planted in the baskets of r aw con post. ThesG pits of "l'let organic 
natter s trikingly reproduce the tropical S'l'm.np forest habitat of the 
wild relatives of ~1rtosporna (Barra u, 1965; Catala, 1957). 

The a t oll onvironrJ.ent i s so n a r ginal to horticulture, and intensive 
cultiva tion so foreign to atoll dwellers, that substantial increases 
in yield and va riety of crops groNn soon unlikely. A o.ore realistic 
requironent at present is to retain or revive traditional interest in 
such cultivat ion c.s is, or mls , prrJ.ctised , but 1;.rhich has declined >vith 
tho spr ead of the cnsh cconony. Apc.rt from copra (tho price of vThich 
fluctua tes sha rply), ~ndicrafts, nother-of-pearl :::.nd postc.~e stanps, 
atoll peoples have only their l abour to export - a practice which will 
continue to be necoss:cry f or sane tine but uhich can be socially 
disrupti vc. Atoll econcnics 1-1hich do not r ennin prinarily (although 
not exclusively) subsistonco nrc lH:ely to be oxtrcnely vulnera ble, 
the n ore so the nore reno t o they >~ro frora their narkets . 

Sene of t}co effects of a choncoovcr t o the co.sh oconony co.n be observed 
in the Tuanotus .<tnd the Gilberts. One of the rws t significa nt is a 
nar kod doclinc in nutriti on.:::.l stc.nd:uds. In Ra.roia (TuD.!'lotus), canned 
beef, flour, rice .~~nd bis cuits hnve r cpl.::.ccd tho tro.ditiona l diet 
(exc ept for fish, E'..lthou~;h oven fishinc hrts declined ) (Ib.niolsson, 
1954). In the Gilberts (<:md pa rticula rly Tarmva), rice, flour and 
SU{_;-:.l.r consunption ha ve incro;1sod , cmd rises in riboflavin deficiency 
and vitanin A deficiency in pr o- s chool children ha ve been observed, 
especially in tho soni-urba n nr oa of Bctio ( ~Jillnott, 1970 ). Consunp
ti on of toddy - the d iluted s~:::.p of tho coconut flovmr spathe , c:md the 
nain source o f vitanin C- hE"..s dropped. 

Ca t ::J.l a ( 1957), llillor ( 1953) ::md others ha ve t estified to tho adequacy 
of tho trndition:J. l diet of a t oll dwellers. Ther e a rc no nutritional 
grounds f e r dispcmsi nc "l'li th this diet . Furthernoro, t ho purchasing 
pmwr of :.1 toll clvTOllors i s s o sna ll, and is nut likely to incrGase 
s i cnificnntly, that ono qu . .; s tions the wisclon of spending available 
nonoy on s a tiufyin,-:;· needs t h·c t could be uet vli th the non-cash resources 
of tho islands ( pl ant foods, fish, shellfish, turtles, birds a nd their 
eggs, and so on). Tho growth of soni-urban are2.s on a tolls is unwise 
no t only be cu.uso it t ends to seneratc st.::mdnrd l ow-incor1o food
consunption patte rns , but a l so b eca use higher populntion densitie s 
crea.to c oncli tions tha t cake tr<.i.di tionnl housing rn terials l ess appro
pria t e t han they c.r o in villu.gca . It is, of course, possible to build 
houses in non-indigen o1m natorials, such n s concre t o , but a long tradi
tiona.l lines , thereby rot:::.ining Dany of tho c onfortabl e f eatures (such 
as good v entila tion) of traditiona l hous ing. Howe ver, the inport of 
na t ori a l s i s E'.. dr a in on uonoy 1-,rhich c ould othervdse be SJ!ent on 
i n proving s ubs istence , snni t a tion, Wl t or-s upply and the r ecycling of 
nutrients. The intoc r at8<l snn H nti on systen <lescribed by Chan ( 1970) 
o.nJ. Ono-Fo.dnkn (thi s n,yepuslw1) coul d Jo n uch t o s olve soE!e of the 
pro h) r'n8 f.'l ~ :i n ,:; <:.t t oll dweller s t orlny, but of course roq uire s E!Oncy 
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to r::ake and Daintain. Cash is also needed to see atoll ropulo.tions 
throur;h the not unusua l encrgencios ca usQd by hurricanes and tidal 
vro.vos. 

il.l tl1ough the envirollilents of high islands c:1use feNer problens than 
t he ntol onvironnent, u.ll isl.c,_nd econonics a rc likely to have a 
consider2.blc subsistence con;:1oncmt. The trnnsition fron an entirely 
subsistence econony to o.n entir e l y crcsh econony h .:w pr oven Bore 
lencthy rmd <:1rduous for nost tro 1~icnl countries than soer.:s to ha ve 
been antici po.ted by tho developnent expo rts 1vho r::.dvised thee. Sone 
of tho rc2.sons for this a r c thc-.t rmch of the inpetus for chnnge has 
core fron the outside , uc.ny of t.1.o covel op-tent schenes have c.1 ssuned 
environoental a nd social conditions sinil 2.r to those of the tenper a te, 
dev el oped northern hcni sphere , o.nd often econonic tra nsformation has 
denn.nd.od .r:_ soci e.l trcmsfornation tha t nany of tho po.rticipo.nts have 
judged - at l east instinctively - undosir.J.ble. Developed econoni es 
offer n.;::.ny c;oods of c;r eo.t .2p:real to virtually nll peoples. Hovever, 
representa tives of devel oped oc <'nonies r a rely if e v er go out of their 
wa y to infor n the peopl e Fl1oso l a nds and labour they vTish to use t h a t 
these c oods brine; VJi th tlwn cortc:.in clos;J.dvo.ntnr;es . Indeed ' these 
r oprosento.tives nr c conc r a lly concerned only uith extr:J.cting r aw 
uateria l s at the lmvest :;:N>s iblo cost :1nd uith sellinc nanufa ctured 
c;oods for the hi:;host possible r e turn. Such n pra ctice s i Bply 
r efl ects tho VC1.luo systons of vms tern r-:.a rl::et econoni es , a nd a lthough 
it often provo1:os tho condem1a.ti on of liber a l coonent<..c tors, it is 
porho.ps best a ccepted .:1s a f.::tct of life. Such CJ.ccopt<..:.nce should 
bring trith it on tho p::rt of the peopl es of dove lopi iiG' countries a 
certc.in c,::ution over conpl e to involver:ont with the ca sh e conomy. 

Tho <: in cf covornnonts i s , c;onor ally spo.:1king, to sec tha t tho basic 
noocls (food, clothing, shel t er ) of their peopl es nrc s,lt i sfi od , o.nd 
then tha t other :JocL-..1 ~~nd ps ycholoc.;icc:t l retJ.uiro;::~ents , often uniqu e 
to incli viclu.tl cul t urcs , n re ne t. 'l'hi s c~oos not necessarily dcrumd 
1 00~.) c onvers ion to the cash e conony. Ins tead it i s possible, and 
probably desirabl e, to :li n for n r.:ixcd subsistence-cash ec onony, in 
vThich tro.di tiona l subsi stence prc:.ctices a rc encourD.;;ed to continuo, 
thouc;h porh.'J.ps vii th srroc.tcr efficiency in order to p r ovi de farne rs 
and fis)·lGrs Hith a s i cnificc..ntly, if nodostly, ;:_;r e.J. tor return on 
their l abour. 'l"J1c r csulti:nc suq)lu,s c<'-n then bo sol d to other Renbers 
of tho connuni ty vrhoso 1wrk r c:quiros then to b uy r ,'1ther than grow 
their food . .AfJ nuch a s possible of the e conony ' s gr owth should be 
gener D. tod fron within, s ince in this way it is oo.sior to direct that 
gr owth and control its ccnsequencos than Hhen t l10 e conony is dependent 
on the fo rces of tho nonoli thic o.nd fluctuating export narlcet. No t 
oven sophi sticated dovclopod oconoNios ha ve succeeded in overcoming 
tho pr obl on of a rJjustinr; t ho d or~.::.nds of a.griculture to those of the 
r es t of tho e conony uhon acriculture is r egar ded sinply .J.s a sector 
of tho oconony ;J.S '-' uhole . Perhaps developing c conoLli e s with a 
doninant fooc~ production sector 1-1ill be .J.ble to a void this probleB, 
but t his is l i l:ely only if thc:y a void the nis t a l:Gs perpetrated by 
industrial colli~trics . b1 .J.ny c;J.se, it is worth bearinG in n ind that 
history r ;J.rel y r e peats itself except in the: nost gcnoral>'~ay. Given 
tlP.t the historica l circu.'!st.:mces of contenporary tropical countries 
~re vastly different f r on thos e of 19th century Europe , it is inprob
.J.blo tha t they will develop nlon~ t he s ane lines . It is a ll the nore 
unlib:dy :::rive n thG no ] ('f1!': mJr!'lt.lnti.:c.l t_.; t"'O£T a.phir.A. l differences . 
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The majority of famers in the South Pacific have small farms of only 
a few hectares. Soils vary considerably, being extreBely poor on 
a tolls and soBe r a ised reefs, such as Niue, and are fertile on 
volcanic high isla nds and on raised reefs >ii th volcanic soils such as 
Tongatapu. Rainfall is varia ble, >vi th some islands being extremely 
wet and others extrer;J.ely dry, but on the '"hole it is seasonally 
abundant, and nany islands receive either too much or too little. 
Povrer is lini ted but l a bour is readily available. The farr~er needs 
an assured so1rrce of staple food, a regular supply of fresh meat or 
fish, vega tables and fruits, fuel for cooldng, fibre for building 
materials a nd other uses, and a stea dy cash incorae to buy goods and 
services not available from his f a rm. 

Tests of tho different fa r ming systems practised on South Pacific 
i s l onds 1-rould no doubt r eveal tha t they are extremely efficient. 
Nevertheless an inc rease in thoir efficie ncy, in order to satisfy 
the demands of grmrinG populations as 1vell as to fuel economic 
development, is probably feasible. Fbr exnnple, analogous tests in 
South Th.s t Asia a nd in Uest Africa have demonstrated tha t efficiencies 
ca n be increased not by introducing completely different cropping 
systems but by identifying those elements of the systems which could 
be ir:rproved and. applying the appropriate improver:Lont. Thus, Indonel'lian 
combinations of corn and rice have shown themselves not raerely to 
have the pest-resistance advant ages nentionod earlier in this paper 
but a lso to be n orc respons ive to applica tions of nitroc-en fertilizer. 
In this context, tho r e cycling of nutrients recomnended by Omo-Fadaka 
could possibly have a greate r r e turn t han is suspected . 

There a r e so many different systeE1S of cul ti va tion practised in the 
Rl.cific islands tha t there is no shortage of models for intensifica
tion of food production. Cultivation ranges from tho semi- gathering 
of a toll cultures throuch ex t ens ive systems of slash-and-burn or 
shifting agriculture to intens ive systcr:rs, often using irrigation, 
such as the linea r contour, irrigabl e terra ces of Neu Caledonia and 
the wet field terraces of Futuna (Spencer anC R~le, 1971 ). Popula
tion increase will necessitate chances in agriculture, and probably 
tho most pra ctical s tra teey vro uld be to intensify cul ti va tion by 
adopting a variant of one of tho n ore intensive t echniques practised 
elsewhere in the r ccion. Indeed, it i s possibl e that such techniques 
have already been pr a ctised . For exaEJ.plo, in the New Hebrides , 
archaeological research has identified terracing syster1s in areas 
Hhere shiftinc acriculturo now predominates . Archaeologists concluded 
tbat populations vmro once ouch gr antor than they are today, a nd that 
despi to consider abl e increc>.scs in nurr1bers in recent decades, they a re 
s till significantly lovrcr t han they vrore before being decimated by 
conta ct vri th Eurcpotms. Thoro a r e nunerous sic;ns of prossure on 
na tural r es ourc es t hrow;hout the Pacific. This pressure ul tinately 
u ill only be reliev8d by stabilizing populations. Hov10ver, there is 
roog for relieving this pressure by reta ining or r eviving traditional 
practices . 

'rhis is true not only for f amine but a l so for the managenent of other 
na tura l r e sources, such as reefs, other fishing areas, and bird nesting 
a nd r ostinc a reas . Ihrticula rly on tho snall er isla nds, birds and 
their eggs Here a vmlcooe change fron the regula r diet of fish and 
coconuts. Avian resources continue to be important, but with the 
erosion of traditional c onstra ints on their use, the numbers of 
various bird species h~v~ declined. On Raroia, in the Tuamotu archi
polac;o, the Polynesian sandpiper, little ra il and fruit dGve have been 
e..'lterminatcd, Cl.Ild populations of booby nnd sooty tern are very low 
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(Dnnielsson, 1956). On tho Tol~olau Islands, trndi tional prohibitions 
have lapsed and any number of birds or ogrr;s nay be taken by any inhab
it<J.nt on his mm fanily holding. Tokelnmns told Hodzicki and Laird 
tha t "Host of the birds, particularly sol.lg'ht for food, such as noddies, 
terns and pigeons, a re steadily though not drastically declining" 
(Uodzicld. and laird, 1970). On Niue, Vodzicki has reported that 
popuL1tions of the Pacific pigeon and the purple-capped fruit dove 
are under severe pressure frou hunting . 

Clec.rly, it is desirable that uhil e birds continue to be "t-9.ken for 
food, a degree of control over consunption be exercised. The oost 
appropria te f orm of control seeDS to be a version of that \vhich 1-TaS 
pr<.::.ctised tr~:1d itionally. On R1.roia , the chiefs a nd priests were able 
to cmforce restricti ons and decide vihen bird ~a tching might t ake place . 
The now· el ected chiefs rmd coUI1cillors do not have the same authority, 
appar ently beca use , unlike leaders formerly, they are not r elig iously 
sanctioned. S:inila rly, in the Tokel au Islands, t he council a nd the 
high priest pl nced a ccmeral tnpu on visiting nestinG nnd r es ting areas , 
and the t apu vrc.s r CJ. i sed poriodic:;.lly for a fovr dnys only. Hodzicki and 
Lairo have r ecoorJCnded that i'J~s in olden tioes, the control of the bird 
life - c:md a lso of sooe other natural resources - in tho three islnnds 
[Of TokelaJJlshould bo entrus t ed to tho Council of illdGrs (Fono Toeaina ) 
of each u toll, who should decide the nunbors of birds to bo t aken, and 
the tine vrhen it is per r:Ussibl o t o hunt them". The f act tha t modern 
loaders or councils l a.d: tho sCJ.nction of religion is unlikely to be a 
problen. 'l'he principal constra ints on their effecti venoss on Raroia , 
Tokela u and other i s l.:mds 1-rhere controls have broken down, appear to be 
(a ) the c cneral collapse of traditional attitudes to resources; (b) 
the a bsence of any specific alloca tion of responsibility f or controls 
over na tura l resource cons unption to tho l c::1.de r or council; and (c) 
tb:o f a ct t h;:•.t ovnorsllip of nes ting cmd r os tinc; a r o::1.s i s not specifi
ca lly vested in tho 1·rholo connunity. This i s borne out by b10 exaoples 
of tho successful r e tention of traditional controls , oven unde r modern 
conditions . In tl10 c::-.~.se of Tokol nu, bird collection f r oLJ. cor1n unal 
pr opo:rty, such D.s of fricr'. tos f ron Th.lc2. isl e t on Ji'1:-Jmofo a toll, is 
still ro[:uln t ed by tho Council of I:lders . HoFcvor, the r:10s t impressive 
ox.:.:.mpl o cones fron Pul:a pul;:a in tho northern Coo!-:s , lvhere traditional 
controls in only s lir;htly rwdificd f or n have continued to be effective 
oven uhcm applied to n cc-~sh cro1; such r:.c copra . 

The Pulmpu.kans r o;:;z::rd bird nestinG nnd r es tinr..; a r eu.s , the ba rrier r eef 
and all fishing ; rr,unds on the r eef, contiguous areas of sea , the l agoon, 
coconut r;roves , ~md t <J.ro a nd Cyrtos poron bedo as r eserve l a nds . Reserve 
l nnds n r e con trolled by throe 11 con panics" , I"Jhich in effoc t are Pukapuka 1 s 
throe villngos. 'l11e .9£_ild ( villaco l eaders) are tho executives of the 
conp:.1.ni cs , and t hey decree rihon r eserves shall bo opened a nd hNl much 
of tho r osorvos ' resources - coconuts , taro , crnbs, sea birds or fish
shall be t nkcm. .All o.dul ts r occ ivo equal sha r es (and children equal 
part-shar es ), exce::_:Jt for tho arild. v1ho a r e g i von a n ex tra supply of 
coconuts in recognition of t heir position. To ensure tha t tho constraints 
i nposod by thu a rild a re not o.busod, tho companies operate a system of 
guo.r ds , in vrhich o.clul t nombers of oach village t cko turns nt guard duty. 
Tho GUJ.rds p:.1. trol the res orvos throughout the day to keep mmy thieves, 
to ~rotoct the nuts , panda nus trees ~nd other reserve flora, a nd to keep 
wandering pigs nnd chickens fron danagint; tho taro <:mel Cyrtosperma bods . 
This c ontrol sys t en has proved capable of expansion as in the ca se of 
the isLmd of NCJ.sso.u, purchases by the Pulmpukans to increase their 
r esources , o.ncl no~v trea t ed c.:.s n reserve . Mor e significantly, perhaps , 
tho systen hns proved ndo.ptabl o to the exploitation of resources sold 
for cnsh, jn ]'-'1rb.clll.'l . .r vuprn . WJwn :-1 bn,'1t js expected, the ariki open 
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the res e rves for harvest~ having i nspected them to dotorf:line how much 
tho hurves t s hould bo. An equal nuobor of nuts is assigned to each 
villager for pro:petrll tion~ i.;ho r cc oi vos an equal shetre of the :profits. 
As Becl:::ett ( 1964) observes, thi s corununa l c ontrol of natura l resources 
hns enc::.blod Puka pulmn l etn cl t enure to es cape "tho strains to which that 
of tho southern Cook I s l etnds has boon s ubjec-ted". If the systen has 
chc:mged since Beckett des cribed it, then it i s hard to i.nngine that it 
ha s chanced for tho bettor. 

vThero l and , l acoon, r eef o..nd oc c2..n a r e held in c omnuna l ovmorship, and 
uhoro institutions exist t hD.t ensure resource oxploi t a tion is controlled, 
and ·whore such ins titutions nrc guided by traditional concepts of 
res tra int on cons~1ption or by tho ecologica l unde rstanding of ea ch 
r es ource's C8.pn.ci ty for exploi t n.tion, thoro tho loca l comnuni ty hns a 
good pros pect of enjoying its resources a s fully a s i s consistent with 
tho need to sustetin t hen . Undoubtedly, a ~riority f or isla nd co~uni
tios is t o retain such conditions if they still ex ist, and if they do 
not to introduce then . A sinilar statenont May be made on patterns of 
c onsunption. If fishinr, h<l.S declined a nd has b oon r eplaced by the 
purch.1.oe o f canned fi sh , it i s possible to predict tvro detneers. The 
first i s tha t s c a rce r c.; s ourcos of nonGy arc being s pent on items that 
3.re r eadily obta ino.blo ~:.t no cost S<1 VC t hu.t of tine . The soc ond is 
tln t fishiw_: techniquos th:.! t .:J.re r e l a tively 'lvoll adapt ed to t.~c ecology 
of tho reef zone liill (J.c clinc and be replaced by techniques tha t a re 
not so vro ll ::.dapt ed . Te chniques of a nglinG, n Gtting .:m d spo2.ring and 
so on that do not clop: ~rt s i cnificD.:G.tly fron trndi tional me thods ha ve 
r roved thcnsolvos to be conserva tive to the reef ocosys ten and a ll the 
fi sh t ha t depend on it. By c ontras t, thoro i s a serious danger thnt 
nnss Gxpl oito. tion tochniquos Hill either daoete;e r oof s or overfish 
stocks or both, ~:. nd consequently oblie;c cor.muni ti cs eventua lly to 
i iJ.poso nuch nore severo con s tra ints on fishing a nd r oof use than e ver 
h :wo boon i nposc:;d in tho prcs t. 

~ation of tr:-~d.iti onal sys t m::s of r esource nanagenont in the South 
Pc.1 cific i ndic,-:tcs th:1t .oost of t ho r egi on' s peopl es tver e effective 
c onscrv~t tionists. Indood, in sono C<1sos, they ov en had officers who 
.J.ctcd ns e c ol oGica l :'.ecis ion-n.::cker s . In th e l au Isl(l.Ilds of Fiji, the 
~ vo.nun l·lD.s custodi a n of fores t pro duce and of crops. His duties 
t"i'or o to '·a tch his i s l and ' s food s up1)ly, :mel as oo.ch Bajor food crop 
(vrhothor vrild or cul tiva t od ) n'-:. turod , t o place o. t a pu on it. Hhen the 
crop cus t odi an judGed the crop to be r eady for harvest, ho lifted the 
t a pu. Ho s~nv t ha t tho inithl hc:.rvost 1v r1S d i s tributed correctly, 1.;ith 
portions co i ng to tho ch i ef and , in equal sha r e s, t o on ch of the clans. 
If the ho.rvest wn.s a good one , s ono of this initia l t a ke \Vfl.S set as ide 
to be fornented ~nd stored ~cains t tine of s ca rcity. Once tho initial 
distribut:! nn had be on nado , t he people harvested tho rest of the crop, 
n. s they require d it, fr on their o;m l a nds (Thompson, 1949 ). 

Tho va lm vanua ensured tha t his i s l o.nd 1s food r esources lvere used to 
tho fulles t, pr oventin.:; peopl e fr oo s uccunbinc to the t or,1pto.tion of 
ha rvostin::;- crops befor e thoy Here ro:J.dy, .:end the r e f or e n2.ldng sure 
t lF• .. t they r e ceived t he: ncxir.rur.1 nutritiona l ben efit .:J.V<'::ilnble from those 
cro :rs . By a lso cnm1r:i ng ::1.n oquit .'1ble di stribution of tho ha rvest, ::~nd 
s t or ac;o nf r cs.:::-rvcs in c.>.so of f ar:i..J.c , he :J.ctod to optiDizo tho use of 
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his island's l~nd r esources . Unfortuna tely, the British did not under
stand this r onarkabl c institution, c.nd so did not incorpora te it into 
tho nmr administrative structure they crca.tcd 1-rhen they established 
indirect rule. As a r esult, tho office of v aka vnnua lost nost of its 
authority a nd prestige , tho nuobers of foro~nd cnrden crops placed 
under t apu declined , p::trts of tho crops v<Gre on ten before they were 
ready f or harvest, nn e_ thus t heir nutritiona l contribution \vns r educed. 

:Each of the ID.u Isl~1nds a lso enj oyed the services of a nda u ni nggoli, 
a nnstcr fisherman :1nd authority on tho i s l a nd's fish lore c:.nd fishing 
techniques . The 1:1aster fis h or non 1s job was to act a s a fisheries' 
ocolo~st, studying tho habits of all the edible narine species, the 
sta te of tho fishing g rounds , tho incidence of toxic pl ants that n i ght 
r en der fish poisonous, a nd a ll other ru tters aff ecting fisheries. 
No l ::. r go , or c;<mizcd fish ing p1rties were f ornod without his permission , 
and ho l ed a ll connunnl turtl e hunt s . The nastor fi shernan thus 
protected tho islc..nd 's narino r esources from ov er-exploita tion, a nd, 
by t nldng advnnt<.:.go of his lmowlcdc G of the optimum c onditions for 
fishinc, ensured c.n optinun take. 

Ar:~ain, urifortun:lt oly, t ho British d i d not undor s t <.:ncl this ins titution, 
.:.::.ncl t h o ndau ni ngr;oli hc.s l os t s t~1 tus . Hovorthol ess , Thonpson (1949) 
r eport ed 27 ycc'.r s <:tGO t h "l t r1ospite tho .:cbs once of administra tion 
h2cldng , tho offic e of nc. s t or fisher n:=tn lDd per s isted , though >vith 
r educed influence. !~B :1 r osul t of this r educed influence, Thonpson 's 
inforr:w.nts clni n., fishine [;;Touncls h.:1d boon di s turbed , fewer organized 
fishing p:trtios 1-'lOl~c f on.Jcd , nnd kills Hore snc.llcr t hem before. It 
v1ould be inte r esting t o knov.r wh:..1t tl1.o s itunt i on i s today. 

This syopos iUt-:1 i s t her efor e f aced with tho curious pc.rndox of receiving 
ocoloc icc.l ndvico fron ind iviclunls nnd institutions, nost of which , 
beinc E'uro pccm or J'brth .noricnn , belong t o the peoples \vho wore 
ins trunontal in :porsu.'lclinc; or obligine th e peo pl es of the South Rt.cific 
to c.bc.n d.on off i ces rcn cl cus toJ<s th:: t -vrcr o i n pocca bly ccoloc ica l! 

It HO ulcl be nice t o ;; rctcnd thr-:t it i s only nov1 thn t intern::ctionnl 
s cience hns a ssoDblocl tho ocol or::icnl d~ t n nc cossnry t o prove tha t 
South Pacific poor-l os hnvc , or hnd, the hnsic institutions n ecessa ry 
f or then to rv lcc t he best usc of their na tura l r esources. But, in f a ct, 
this "iKts pointed out vory clcn rly by Laura Thonpson in her study of the 
Lau i s l an de r s . Incleed , she vmnt further :md d i stinctly state d the 
oco dcvolopoont concept th~t is only now becoming politically a ccept able. 
It is l<Orth quotinG her in f ull: "Tho sienifica nt pr obl en of connunity 

vTolfnr o enor,zcs ns n n D .. ttor of us ine c.nd <1daptin:;· loca l beliefs, atti
tudes, h~~bit s nnd ins titutions , s u ppl o:.,>ontod vlhor e necessary by appro
pria to nev.r ones , t o tho end thn t hunan gr oups , through na tura l eco
culturnl pr ocesses , n.:ty foster tho dcvol opnent of n balanced , h ealthy 
t ot nl connuni ty - pl nnts nnd ,J. niBa l s , a s vJOll CJ.s huna n groups "• 

It h c.s t eJ::cn noro thc.n :1 qua rte r-century, during which nany va luable 
institutions and c ustons hc.vo c ontinued t o docl i nc , for devclopo0nt 
ngoncios (rmd, l et it be .:tdoittod , conserva tion ctgcncios ns well) to 
bcr:in t o r c cognizc t he inpor tnnco of Thon pson ' s sta tcnont . Tho chnllenge 
f ::::.cinc tho pe opl es of tho South Paci fic, nnd tho clove lopncnt nnd 
consorv1:..tion agoncios nssisting then, i s t o r o- ovo.luate t heir tradi
tionctl :'.nd cont cn:por :1ry ins titutions ~:.nd philosophies from a position 
of confidence and pride . Cl onrly there a r e s itua tions which nrc 
nnrn·c)corl onto<l n nd f .nr which cu"l t om a nd tr<1diti on C'.'ln provide no 
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sol uti on, Poss ibly the western IWrld 's inventory of techniques and 
technologies can provide apyropria te solutions in those cases. 

However, care should be taken lest the incorporation of such techniques 
IUld technologies disrupt further or destroy altogether those traditional 
ones which are BOre suitable for the special cul tural requirements and 
ecological conditions of the South fucific, 

One of the most valuable steps that can be t aken immediately is a 
public awareness ~paign in each island to reinforce pride in trac~
tional lifestyles, as well as to add the ecological and other scientific 
reasons for supporting traditional practices that until the inpact of 
Europe and North .bnorican had no need of objective validation. 

It can be seen thL't a virtue of ecodevelopnent planning is tha t it 
obliges the planner to reconsider what 1-ras hitherto ignore and to 
r estore what wc:.s hitherto disr:rlssed. If this symposiw can translate 
the extremely general precepts of this paper into a set of proposals 
for action, t hen the prospects of the peoples of the South Pacific 
making fullest sustainable use of their natural resources are good , 
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SUMM.ARY 

The coming of independence to new nations means besides self-government 

and management of' their resources, responsibility for the total welfare 

of tl1e population. ~ben options are available, what is the wisest way 

to development ? 

The problem confronting mE..ny 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 l essons of the First United Nations Development Decade (1961-1970) 

have shown quite cl0arly tha t g iven 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 c0untries. 

Vthat is required is not the urban way to development; that is from 

top to bottom (at macro-economic level) but the rural way to develop

m6nt; from bottom up (at ~icro-economic legel) which takes into 

r.w8nunt traditional, cultural, social and ecological aspects of the 

envi~·onment.s ot~ the different countries. In other words, acodevelopment. 

*********** 



src-IUCN/2RSCN/l~.3 
fage 1 

.A FR .. AlVIE\VO.aK FOR. ECODEVELOPMENT IN SOUTH t'.ACIFIC ISL~!.ND COUNTRIES 

Jimoh Omo-Fado.ka 

5 :t ynnersmead, Herne Hill, 
London SE24 9LU, Englnnd 

1 ,. ECODEVELOl?MENT - ~.H.:~T IT IS 

Ecodevelopment eM be described ns clevelopment which t.?..kes cognizance 

of the ecological , environmental, economic, social and cultural real

ities of a country. It t~es a holistic view of nnture nncl development , 

an(l not 8. frae;mented view. In essence, the basic intention is to ensure 

thc.t: 

(a) Socinlly, ec on omicnlly, environmentally and ecologically 

sound development for all the people tnkes place; 

(b) The benefits fr om development re~ch the people as a whole. 

$Qodavelopment is an entirely ·~~iffer<mt tJllC from the conventional 

urbc..n pattern of development, but could draw on the experience of other 

c ountries while modifying these models in the light of the specific 

s ocial and ecologic .'ll C•.)ncli tions of a country. This is effect mee.ns 

th at a country ne eds to develop on its own, to invest its traditional 

conce:._.,ts with new meani!lbS ancl not slavishly accept the stA.ndards of 

industrialized countries. 

To achieve this ty:pe of clevclorment, cmphnsis should be placed on devel

Olling an economic system; nppropri~'tc technology; patterns of trade and 

political institutions v1hich are best sui ted to 3 country's ind.igenous 

cultural and environmentnl requirements . 

THE TECHNIQlJES OF ECODEVELOPMENT 

The f ollowing framework of action at grnssroo t level aimed specifically 

a t the improvement of the people thomselv-es could be useful. A nineteen

fol cl appro:cch is suge;;e sted. 

(a) Smnll-scnle n6riculture 

(b) Self-help villnbos 

(c) Smnll-sc ~lc rurc..l and cottn6e industries 

( cl) Self-help technoloe;y 

(e) l!..ducation f ·::> r self-reli ·mce 

(f) Lo 1"i-cost me;1icine (health nn,l me ·,Ucal care) 

( g) Nutrition 

(h) Security 

(i) Low-cost housin6 

( j) Commerce 
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( k) Low-cost trnns1-'ort nn 1. comrnunico.tion 
(ll l'olitics 
(m Villaee uevelo~ment associ ~tiJns or corporations 
(n ~ tater mnn8.gement 
(o) Land management 
(p) 11 .io.stes" recycling 
( q) Forest Management 
( r) Fisheries 
( s) 1 r eservnt i on of wiLllife 

( o.) Smo.ll-..§.cnle ~igricul ture - LnnJ Reform 

. .ubvut 87-90 rer c ent CJf the 1.--0:tJUlati Jn of the South Fo.ci:t"ic Island 
Countries live in rura l ar c.ns , in villages. In order to increo.se 
o.griculturnl pro ,luctivity t o mee t the ne&ds of o.n e:x:pancting population, 
n comJ;lete restructurint; of the rural societies through lnnd. reform is 
essentiDl. L[md r ef orm could t~e severnl forms depending on the 
conditions in the different countries. 

In mcmy of the countries the f nmily is nn econ Jmic as well as· a social 
unit. From the :point of view of productivity, what any land reform 
should o.lin to achieve is t o give each family a piece of land so that 
they cnn invest whatever fun ds they have f or rnising yields and 
improving their lnnd , and to invest their labour :f'or these purposes. 

If men and women nre t o remain ho.~rily on the lo.nd, they must have 
farms of their own. Given l;opul r.tion pressures, these nre bound to 
be small, 1!erha1.s n )t more than nn acre Llr two. 

Intensific p.ti on of the :;.ro(luction of existing local oroys should be 
undertaken to meet locnl ne eds. Emr1ho.sis shoulc-1 be on the growing of 
cereals, vegetables, legumes, tube rs, to replace :rood imports such as 
rice, flour, sugar n ncl condiments, pot a toes, tomat oes, cabbages, carrots, 
cucumbers, i -'ens - many r) f which cnn o.lso be :i?rJcessed l ooo.lly to produce 
a wh ole r .:-.nge of c onsumer goo d.s no t mly :f'or loc al consuml>tion but for 
eX',t;ort as well .. 

.Also emphasis should be on gre>wing animal f'eeclstuf:f' such as corn, 
s or ghwn, soya beo.n an 1 othur legumes which are n ow being im:ported. 

(b) Self-help villages 

Many of the South 1 acific Islan:1 Gountries are multi-ethnic societies, 
with l 'e o:i!les of dif:f'erent cultures, lane;uages, traditi\Jns, customs and 
reli6i ous beliefs in ea ch of the countries. Ethnic loyalty is very strong 
and in order to avoid civil strife an~ inter-ethnic qunrrels and fights 1 

the different ethnic or nntiunal gr oups within ench c ountry should be 
allowecl t o c':.evelol:J s e:.;n r ntely s0 as t o avoi ·d :f'ee.r )f domilU'.tion of one 
group by the other. Once this fear is removed the varivus ethnic or 
natiOilc"'l gr -'Ui·S coultl c ollaborate in matters of common interest - economic, 
social, cultural, r oliticnl - vmich would len~ to unity based on consent 
r £•ther than f orce or eoercion. 
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New forms of f ar ming organi zations vThich would overcome the power
lessnes s of tile individual f a r mer and hi s f amily need to be created. 
The bas ic forms of organi zati on t hro ugh which the rural transformation 
s hould t ake pl ace are individual villages or combination of villages. 

The villages should be run on communal lines and all work in them done 
communa lly . Communalism is the bas i s of t he traditions of the South 
Facific Island Countries . This communa l or~nization is not a matter 
of individua l s des pera t e ly clingi ng toge ther to eke out an s xistence. 
It is a social organiza tion which has developed its own philosophical 
sys t em of organization , and which does not r e l a te its evolution to an 
urban centre . This communa l structure affirms its pa rticularity 
through forms of t hought and r e ligion aris ing directly from its own 
functioning. 

This commw.1al system is tha t of small-sca l e communi ties whose economic 
arrangements express a community ethos of democra tic socialism. The 
people were bo und together not only economically and politically, but 
religious l y a nd s ocially by a sys t em of collective a ctivity and mutual 
help which ex tended from the f a mily to the ethnic group as a whole. 
It was a g i ve and tllw policy , vri th a. sens e of belonging and brother
hood serving a s a corner s tone of their traditional "extended family" 
system. 

In crisis or har dshi p , t he ind i vidual could depend on t h e family or 
clan OI COL1li1Ui.ll t y f , .. r help. The extended f amily system constituted 
socia l s ecurity wllich followed t he na tura l pattern of personal r el a 
tionshi ps . I:1 a b r oa d sense , t hen , s ocie ty looked after a man or his 
vridou and orphans. Both "rich" and "poor" individua ls wer e completely 
secur e. Because he or she mi gh t l a ck 1venl t h , a man or woman did not 
sta rve from 1rrant of f ood or l a ck of di gnity ; he or she could depend 
upon the coEmun.al 1ma l t h . 

Socia l obli<5:J. t ions wer e t a ugh t . The purpose of educa tion wa s to prepare 
a child for partici pation i n the lif e of the comraunity, the i dea l of 
which Has correct r e l a t ions with, and behaviour towa r ds others. The 
communal organiza tion a nd educa tional sys t em r e i nforced t he l e sson that 
one 1s compor t ment towar ds other s was wha t rua tter ed mos t. The strength 
a nd number of soc ial ti es betwee n memb er s of the same f amily, clan or 
ago group and between d ifferent f a11ilies and clans meant that the 
community could bo very easily mobilized. f or coopera tive activity. 
The buildi ng of houses , f ences , bridges , agriculture (cultivation, 
sowing an d ha rvesting ) and industr y tvore us tally group or communal 
activiti8s. Poopl o l~ow tha t if a job had to be done , t hey must do 
it toge t her. Fa milios and family groups pulled together to provide 
v;ha t t hey need ed ; and wha t t hey noodod , they created together. 

Tho ugh this cou rnma l syst em ha s beon aff ected by foreign domina tion 
in t ho past , its f ounda tions nr c still inta ct. 'lhis communa l way cf 
life , Hhich i s a pos itive and beneficia l a s pect of t he culture of the 
people of t he South Pacific Island Countries , should be reactiva ted 
\Ther e it h G.s been nclversoly affe c ted , a nd rJai n t ni ned and streng thened 
whnr o it s till ex i sts. 
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The co-ope r ~tive or s elf-help villages sh Jul i be basod , a s f ar as 
possible and pr ncticabl e , on the .:1ifferent ethnic or na tionol gr oups. 
The villages should hav e a s an ·.JVern.ll nim the building of completely 
self-relinnt, self-sufficient, s elf-regulatin6 and s elf-financing, 
human-s cole communi ties. 

Commune.lisation of f ood pr oduction (lnn:l. clearing , s owing , ha rvesting 
and threshing) sh Juld be c ome t he subsist ence formers' major activity. 

The economic activities in the vill ages or set of villnges should be 
highly diversified . Apnrt from subsistence fnrming , agricultural 
activities shr1uld be widened t o include roultry, fishing , and the 
keeping of livestock. 

~~hat agricultura l development throue;h f a r mi ng co-oper:J.tivGs nnd self
help villages should a i m t D n.chieve is the mobilization of the enormous 
l a tent potential of the rural ~okul ation. In this way the hugh rural 
populati .;n could bec·.)mG an enormous s ource of c npital nccumulation 
instead of becoming an economic burden. 

i'lhen no t 1iiOrking on th e l and (for inst.111ce durine; the l!e riod between 
planting an~ ha rvesting) f arme rs could be engaged in rural public work 
}!r o jects, such as buildine; r oncl s or their own clruns for irrigation 
system, with the hell! of agriculture]. instructors, agronomists, etc.,. 
This is the policy of "turning l abour into CR.lital" by sea sonal 
"inves t ment" in 1mblic w·.)rks. 

The villages cuulc1 als:::> builc1 t he ir awn wo rkshop s ancl co- operative 
sho1 s, gr ain mills, timb br mills, etc.,. 

~1griculturnl practice sh,Jultl be 'D a s etl on l abour-intensive f arming 
methods. Ov er all use of chemical f'ertilizers :mel. sprnyi!lb with a ll
r·urpose insecticicles sh .Jul ~l be avoi dec.l a s f ar a s 11ossible • 

I•l anting anc:. hQ.rvesting coulcl be timed to av oi Ll. the times of insect 
infecti ons M : ~ less chemic:;,ls use:l t o kill insects which threnten crops • 

Cash crops c Julcl nlso 'te grown c ommunally. Cre,~ it an::l marketing lend 
t hemseJ.v es r enclily t o t he c ·.>- oi'erntive c.u,r oooh ancl members can learn 
the value of co- operntive activity. ..:lncl ffi.)r e particularly the ability 
t o i mpr ove qunli ty of vr rJcluction will become better untlerstoocl • 

.~.ill inc.J me fr . .Jm s ale of c nsh crops enrne~t by the villages should not 
be automatica lly d i s tributed t o membGrs. Some of the surl,JlUs could 
be r einv estetl in levt;lorment l lr..ljects such n.s the bui1Ll.in15 of gr ain 
stor es , or acquiring new her-ls of c ::.ttl e or building poultry h ouses. 

4Ul develo1Jments in the villn1:5e s sh mlci. as f nr as J?OSsible, be 
inter nally fina nced . 
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This sh ould be represented by agriculture and by widely-diffused 
$mall-~cale industries which are more or less traditional and labour
intensive. Economic activities should be decentralized and statistical 
and planning machinery placed under local c ontrol. In this way rural 
l abour could be mobilized for economic development. This economic 
decentralization should be aimed at stimulatin6 development from below 
which would make possible the r elease of a spontaneous initiative of 
the people. 

The main branches of industry in the villages should be those closely 
dependent on agriculture, such as the preparation of animal feedstuffs, 
the manufacture and repair of agricultural implements, brick making, etc. 

Small and cobtage industries for the preservati on and processing of 
meat, fish, poultry and agr~cultural products and r esidues such as fats, 
carbohydr ates, proteins, cellulose, pulp and leaf to replace many 
~~ported f oods and goods should bt s et up. 

Pigs, chickens, goats, cat tle produce, meat, eggs, milk, could also 
produce materials for small industries. 

1. Small-Scale industry :~~.for f ood processing such as the undermentioned 
could be undertaken: 

drying and salting 

smoking and pickling 

canning and frotzing 

milling and bakery 

brewery and dairy 

we t and dry rending 

for fruits, flour, bread, biscuits and candy, sauce, wine or vinegar, 
oil, butt er, cheese; and animal feed and f ertilizer from residues (bone, 
fat, glands, shells, vege t able&and fruit peeling~). 

2. Cotinge industries bas ed on 

coconut 

textiles 

tanning 

for sugar, syrup, alcohol, oil, soap, grease, candle and glue, brush, 
twine, rope and mat, jute, cott on, silk, leather. 

The advantages th nt could be deriv t,;d from establishing such industries 
near the f ar ms ar e : 

1· Dec~.ontralization of economic activities and reduction in 
overhead costs. 

2. Less sophiatict~ted buildings built v·,rith local materials. 

3· Availability of land tmd labour on the spot. 

4• .Ava ilability of raw materials and fuel on the spot ~1ith 
subsequent reducti on in transport costs• 

5· No h ousing , cvurcrowding or s ~1nitary problems. 
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(d) Self-help Technol og,Y 

The ville.e;ors will nee:l technology t o nchiev e the ir develo:.;;ment goals. 
The a im shuul <.l be t o design n.nd huild simple a nd appr opriate tech
n ol ogi es a nd imr,lements f or us e a t village or community level. Such 
a technol o5Y should : 

1 • Be a tYlJe consistent with the maintenance of heal thy self
reliant, s elf-supporting , self-regul ating and s elf-financing 
human-scale s ociety at village or community level. 

2. Have the l owest impact on ecosystems an :'!. should enhance 
r ather th an disrupt the life of rural communities. It 
should be desie;ned f or a relatively "closed" economic 
community nt v illn.(;e l evel. 

3 • Be cheap a nd availa blE:J t o everyone in the village rather 
than a privileged f ew. 

4• Be s ui t abl e f or El.l'pl i c ."ltion on a s mall sco.le. It should 
be designed in such a way as t o provil e villagers with 
the me .1.ns of -:lo ing l:Jr ofi t abl e a n d intrinsicnlly significant 
work; of hel~inb t hen t o nchieve independence from bosses 
s o t h Gt they be come the ir own empl oyers or members of self
gov erning co-col•Gr t·tive gr oups working f or subsistence and 
l ocal mnr kets. 

5· Be l abour-int ensive , t o r ev erse the treni t owards increasing 
unempl oyment. 

6 • Be cap ::-,ble of beinb r epr otluce i. l ac ally, the re by encouraging 
indi genous i ndus tries; t h nt is, it sh .:mld be such that con 
be or ·Gr [l.t ed , re1~roducecl nncl mai nt a ined by the peopl e them
s elves. 

The r e sh.Jull be n ne n t yre of litt.rature f or t he rural poJ?ula tion -
l i t er a ture on ecol oe; i cnll y- bast;:?, l ow-im1Jact t echnol oGY f or support of 
small-scal e villa.t::e communities. Such lib,r a t ur e sh ::ml d conta in infor
uat i on on l ow- c os t bui l l inc; I:l~lt Grials; low-cost dams ; l ow-cost ene rgy, 
e . g . wind , wa t er, s ol a r n n(l othe r r enewnble en er gy us es; l ow-cost 
medicine; l ow-cost trnns:~.;ort; l ab our-intensive me thods; workshop 
t echnol ogy nnd all those thin~s which the villa g e needs to be self
suffic i ent, s elf-reliant nncl l nr gel y s elf-gov erning. 

Small o~b rators, h owever numer ou s , are l ess likely t o b e h armful to 
the environment thrm l ar ge-scnl e one s. .til though a s a r esult of 
i gnor anc e , small c ommunit i es can so met imes be guilty of causing s erious 
er osion, this is trifling c omrr.r ecl with tho devasta tion c aused by l a r ge 
or ganizations th at a r e s ome time s motiva t ed by gr ee d , envy :.mel lust f or 
power. Mor eover, it is obvious tha t p eopl e who ar e or gnnizect in small 
communit ies and uni ts nre mor e l ikel y t o t nke better oGre of the ir bit 
of land or othe r na t ural re sources than l~ rge a nonymous c ompanies. 
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The new self-help technology at village or community l evel will require 
literate f ar me rs. Villagers should run their own adult education 
classes during the evenings aft e r the ~ay 1 s werk. The purpose •f this 
mass liter acy cunpaign is h enable villagers to employ what they have 
learnt in improving their economic, s~cial and personal relations as 
ci tize1 a. 

The villagers should alse run thei.c ovm primary, secondary and training 
schools and r esearch stations, with government assistance if necessary. 

This education for self-reliance is the very basis of whatever action
oriented programme will be carried out. The education given at village 
schools should be designed t o enable pupils t o continue to work in the 
rural areas, i ns t ead of drifting t o the t o1ms. 

There should be "~--.and study11 pr0gra.mmes of education which include 
both classroom and production activities, both complementing each 
other. The a i m should be to combine education and production as mutually 
r einforcing aspects of the ~am6 process. 

The schools should have the ir own farms Hh0re pupils can learn about 
watE.r storage , agricultural t echniques , pr eserva tion of food and grain, 
and the t raditiona l crafts of villagers. The a i m should •e to introduce· 
practical technologies in school curriculn which sch0olohildren oan 
apply t hGmselves . 

(f) Low-Co~t Medicine (Health and Medical Care) 

To er adi ca te dis ease and improve public ille al th, the villagers should 
build t heir own .nurseries dispensaries and henl th centres 1 staffed 
with physicinns, and by nurses tra ined in mid•·;ifery. 

Villagers need t o be trained in basic social and preventive medicine 
r elevnnt t o the conditions and diseases in their nr~::as ; a nd also 
tra ined in First J•id so that t hoy can t ake curo of thdr fnmily h ealth 
problems . Small clinics for serv ices such a s mat ti rnal and child health, 
f Q.inily pl o.nning and health education, should be s et up. 

J: riori t y should be given t o t he tra ining of medic ell auXiliaries or 
11 bnrdoot doctors". They should b8 trained t o treat simple ailments 
and disoas es Emd bG efficient in First .t~id tna t ments . 

(g) Nutrition 

~ul the r equirements of a bala nced diet (protein, f a ts, carbohydrat es, 
nri_n~rals and vitamins) could be obtnined from a combination of vege
t abJ_e s in their natural or sun-dried st .:-,t e , properly cooke d so as not 
t o destroy the naturRl fl.tl vour and nutritional ve..lue . In some eas Els, 
SUCh Fi.S bt;nn Spront , tht.y ar e all IlrGScnt in 8 Single Veget nblOe 
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Ji;qting veget · bl e s with t he m1m.mum nmount of meat, p oultry or fish a s 
~1. m·Lin dish is hea lthy M el c nn d::> away with SGri JUS problems of obesity 
an d he art t r ouble in a situati .m v-V:her e p euple out t -.JO much meat and 
c arbohydr ates. It also is o. meMs f or c 0ns~rvntLm uf energy r es ources . 

Frc;sh truits eaten r aw an ..:.l veget 'l.bl c s pr-.>perly CJJked but with s ome 
meat, p :Jultry or fish .J.ddcd , t og6thc;r Hith the right am,mnt of cereal 
or tub er a nd ple nty ::>f wh ·_)l os ome vmt cr a nd natura l fruit juice is a 
hc r.lthy .:1.nd balanced diet. Home ccon Jmics should b e t au ght, with 
cmpho.sis on c ookin6 t asty and attractive meals from the v ariety of 
c er·eals, l egumes, tubers :md veget abl e s in the c ountries . 

Food sh )uld bE: preserved less with ~emicals nnd m_)r e with sun, s alt, 
spices, oil, and U.". turnlly f er ment ed s 0urces, and s moke fr ·1m wood for 
drying ; o r smoking in or der t v prGvent was t nge J r r educe the huge 
quantity vf i mported chemically pr ... c essecl f JJd s t h 1.t o.re not ·Jnly 
expt::nsiv e , but 0f dvubtful nutriti Jnnl vnlue. 

The ooo.stal wnttn·~, riv ers, lakt,;S, vall eys end f orests of thtJ South 
P a cific Isl2.nd Cuuntrics, if managed pr,)pcrly , c .. mld provide the 
pe ,)ple >lith c, r enewnbl e Svurce of pr•) t c in f ,yJd . 

(h) .§£_curity 

Tho vill ages sh >uld a lso bec vme the b asic we lfa r e gr·JUps or ganizing 
r elief mensur~..- s in times of ca l [ll1lity . Familie s in need , b ecnuse of 

illness o r ot h e r rens .Jns b eyond the ir c ontr·.Jl, should h a ve r e c ,Jurse 
t o th8 welf <J r e fund of t he "team" t o which they b el ong . 

(i) Low-Cost Housing 

Village rs sh,ml d be enc,Jur ~-,_ged t o build new l ow-cJst h JUS 6S suited t o the 
cultur a l envir mmcnts of t heir vill~!g<:.. s, u tilizint: l oca lly nvnilnble 
res 'urces with the h8lp of inn:JVf.ltive a rchitoct-engi m:ers. ./here 
possibl e a nd pr::1.cticabl e , h ..!usu s s h ,JUld be built c ,Jmroun nlly. By this 
monns t hey c e.nnot be s ol d when individu:1ls le ~we the.; villnges. 

In the day-to-clay lifG of its r.'lemb~:; rs, c o- op er ntive or self-help 
vill ''..t\CS c ml d intogr·tt G t h"' t vt :l.li ty ::; f the elbmt:;nts which liU.lke up 
t he life •Jf the v illag.;;rs: f 1od , cL.Jthin_s , h ,Jusing, educ a tim, medicine 
nn d St;;curity . 

( j) Comme rce 

1. Tho empht~sis •.Jn st:. l f -reliance ancl C)- .Jp crativ e living shJuld be 
such as t j m:'.ke each villnge ._,r s e t :"J f villages understa nd t m t they 
will havG a s little c ont::J.ct ns possibl e wi th the ro rld Jutside in t e r ms 
of c ;ffiin,,di t y exclHmc;c r ol at i .Jns . This sh )uld be s ,"J in •_)r der t :J 
rG Jrient ,_te ~tgricul tura l proU.ucti .m in the villages nway fr Jm ~world" 
mti.rkots <lomiw:t .::r1 by jnrlnstrin.l b ;;chn .>l o6i c n.l systems. 
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Pr YluctL·n i n t h,; vill ·cgc-s s h Jul d be turn&J. t cnvc,r ds (first) the still 
undt.rdevdop ed intGrnnl mJ.rh ts of the c Juntries and (next) t o other 
c->untries with which t hey cnn ent er int,J b ~'rter agreements v·iith 
gunr nnteE::d "prices 11 • In :Jt hr:. r 1J.Jr ds, t ,·~cle by bnrt er. 

The .Jvernll a i m in c .;mmerce sh mLl be t 0 build n nntiannl C·Jnglomera
ti Jn ->f s elf-supporting , self-rLli~nt a nd self finnncing c ommunities. 

2. F e.rmers 1 ns s ·ociations 

F ::-~rm<=.rs sh mLl f or m Fnrmt;rs 1 Jissocint i Jns. ThesG .Associa tions, 
which should bE; run :Jn co- .Jperative lines, shmld clenl ~~ith all matters 
c . .mcerning t heir fhrms. They sh Julcl be c .Jncernt.d specifica lly with: 

n. IncrLnsing producti ·n :n cl i mproving quB+i ty \)f products; 
markGting ; purchasing; supply; credit and extension w·Jrk. 

b. Providing assistnnce t o farmers f ur improving their tech
nicc.l know-how and .lr ga.nizing t hem int :; j Jint or oo•operative 
ventures. 

c. Supervising f nr mo:; rs' activities anU. linism with the 
r ul evant gover nmunt dep::.rtmtmts. 

d. C·:;- or dinntim ,f crop producti Jn '.lith ·Jther Far mers' ~tsso
ci c:.t i .> ns in other villngcs t o ensure the maximum yield 
and e i'L ective use uf m:mp.ower .Jn cr.)ps mJst sui ted t o 
the cmditiJns i n Gnch nr cn a nd t o l ocal interests, but 
still Hi thin r cquirtments of the nnt i :mal marke t in or der 
t o stabilize prices, besides bringing r ens Jnable r eturns 
t J t ho f~1.rn1Grs. Th0 Gov urnment in turn sh:m l d c Jnsult 
with other countrit;s pr Jducin~; s :imilo.r cr.Jps, t o prevent 
r:. glut in intGr ik'l.ti ,:,nnl mnrk t;ts. 

e . Jicquiring nnJ using m behalf lf its members any finance 
fr Jm Gov E::rnmGnt. 

Low-cost a nd effective menns .Jf transport be t ween villages and the 
country as a wh~le is essent i al. 

Transport of f c rm produce t o Fnr mers 1 .Asaoo i n.t Lms ' Headquarters can 
be a _, nG by dr ~~ught animals un tr:,cks, )r spe cially designed carts made 
fr Jill loc[:.l ma t erials and. dr awn by animals .... n dirt r oads. Both systems , 
th,Jugh slow, C·) Ulcl trans~h)rt n l ot m.Jrci thn.n t h" bilum, nnd reliev e 
villagers ( men .1.ncl W.)men) ,>f c nrryinc; he C'.vy 1 >CJ.cls on their heads. 

Mechanized tricycle:; an J c nrts can be gr .:;.dually introduced a s t he r oad 
system is improved , uut the usc of expensive trucks an d tra ctors should 
wnit until t her e are nclequa t t; maintenance f ncilitie s :1nd sp~e parts. 
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Draught anim~:•ls Mu small '1wnchines" CJUld a lso be used t o increase 
t:.griculturr.l pr-JductL~n. It has been f ound f or e:wmple that in the 
Philippines c.ncl Taiwan, one we1ter-buffal ::J can plough nnJ harrow one 
acre )f l a nd in less th t:.n .Jne dr.y; rule~ that a man nncl a small "machine" 
which l ooks like a lawn-mower cnn level n rice field and also trans
plant rice se0Jlings ::JVsr ·Jne a cre in :me day . 

This simple nnd. npproprin te t echmlogy C·JUl d be r ealistic in tho 8outh 
P ncific c _;untribs w'nere people c ,-,,nrlJt aff ord big machinery fr .1m abroad 
th:Lt cc.n replace people a nd c nus e wiclesprr-.ad unemployment . 

(1) Politics 

J\s l"'.lrendy stntcd, the emphasis m self-reliance sh<,uld be such a s to 
mEtke e nch villo.g e 0r set of villne;es unclerstancl th l.t apart f r .::>m devel
,Jping c u- operntivc living , the will t o d::> s .J must c.:>me fr )m the villa
gers t hems elves. The sp . .mta ne ms appror.ch t o dev el opment fr-)m below 
in which villa gers !11D.k6 their ·.Jwn ,lecisi ms, with little or no govern
ment al or bure ~ucrc.tic int~rfer~nc e , whilst we lc Jming assistc.nce from 
the g JVernment when neGdb l , sh ->ul l be enc ~mraged . 

The imp0rtc.nct. uf the p0litical f actur in clevol opment should assert 
itself str -'ngly in this c ntext. This places gr eat emphasis on t h e 
importence ,f J.E:Klica t e(l.. l eadership. 

The villagers need t o pr ;Vide eclucat e·,l people nnd trnined village 
c t:clres, te~ohinf! Rn .. w:-• rking with t h ,:; v ill[l.gers. Wh at should be 
av )i ded is t hG wh Jl es nle i mp ; rta t i .m .f pe )pl~:; fr •m Jther villages o r 
officials fr _;m JUtsidt:; t he e. r La _;r areas , GVGn fr ·Jm District or 
f'r..;vincial Hend qu 11rters, i nstructing t h e villagers as t ,> their t a sks 
but taki nc:; no physical l y active part in it tllt.ms elves • 

.tils·) the gener nl principle sh ")uld be esbblisht:;d th nt tha villages 
sh .Juld be th~... d emvcrntic p Jlitical c ,ntr J l a gencies . '.;; They sh .Juld have 
r Lpr esGn to.tiv es at village c JUncils wh .J 8r edum .Jcratically electei a nd 
wh.) nr e sub ject t o democro.tic c .>ntrol nnd dismissal . 

Elected memb t.i rs t c) vill[l.ge c ouncils who pr·JVo t ,) be unsatisfactory in 
their w·jrk can bt.; uns0atu._: nt thE> C-)uncil 1 s General Meetings . These 
,:1l>dings c ,ul~_l be call ed a s .jft en n.s i s required . 

The villa ges in the v .<cri Jus districts in the c.,untry shuuhl be enc.mr
f'.god te . set up Vill[l.ge DeveL)pment •\ss :)ci[,ti )ns or Corporati )ns 
t ·J pr _;m.J te ec -'n >mic, s ucia l , culturn.l '.l.n,-~ p )liticn.l devel opment and 
awnr cn ess a t villnge .J r c _-mmuni ty l ev el an~"'.. t J give opportunity to 
tht; village pe 'lple t c) pa rticipnt e fully in i mproving the life style 
in the village i n gene r al. 
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Developme nt sh.ml cl bG bn.sod Jn the pe )ple a s R wh~lo , Rnd n:Jt on the 
urban pr i vileged. The mly way the S )Uth Pacific Islnnd Countries can 
rescue thems t;lves fr .Jm poverty is by radical che.nges of structure 
which h:J.v o a p opula r base n.nd prJpula r support. Both the farmers in 
the C·Juntryside and W<jrkers in the t JWns sh0uld be allowed t o re-elli'1.ct 
their own 1 if0 exp0rience t 0 its l ogical conclusi0n. This is vita l. 

Politico.l che.nge in these countries will remain of little l ong-term 
value unless it is cultura l change as well. But cultural change 
becomes possible Jnly when men rulll w•Jmen fight out their ,)wn mental 
bo.ttles thems elv es. It cannot be d .me f or them. 

( n) ·wat er lvL?!Ilagoment 

:vab ;;r man.:~.gemunt sh ,uld be m a smo.ll scale. Soall st 'Jne ancl earth 
clams sh:,uld be built a t suitable spots in creeks t o store en ·.)Ugh water 
nn,l give sufficient h0aJ t o operate hydraulic r ams. The rams c ould be 
made fr Jffi odd l engths of piping t ' pump wat er thr•lughout the day with
out any fuel cost. 

The W.:l.tt_;rfalls fr .. m vari ..)US clRm .wt:rflows could produce hydro- el ectric 
power, using small wn. t e r turbine s t cJ m6e t l oc a l energy requirements. 

Small windmills macle Jf b tunbuJ , w od and s ~'me me t al , CJUld make use 
of free wincl pow~;;r t o pump wa t er fr0m wells t o gener a t e electricity 
anrl t o operr.te smnll machine s. 

At District, r egi Jnal or even n:J.ti Jna l l 6vel, the riv&rs lilld s t r eams 
CJUlCl be connecte cl t ogether by chnnnels an(-:. artificinl l akes t o store 
anl distribut e wnt er t o rc- v ;;;ry part Jf the C·..)untry f or development 
purposes a nd , in s >me cases, f •>r trans p,Jrt a s well. 

Thi:i1 w:1t er ne t work is vt- r y i mp :;rt !Ul.t f Jr rurn.l development which .ihould 
n Jt rely on r ainfnll aLme. 1h the snme time, adequnt e r n infnll · 
CJllecting nnd st,_; rn.ge systems sh ·JW.cl be clevis e el , parti.,ulnrly in 
th·>Se isLmds where surface wa ter is l imited. 

( o) Land Mnnnt;fiment 

Many of t he S ;uth Pacific Island C:mntrius hnve vast nreas 'Jf fertile 
l o.nu th ot ar;;; being gr adunlly llestrJyelL either thrdugh monoculture 
an..:L seclusive use Jf chemic~1.l fertilizers 'r l CL ck ,Jf proper irrigation . 
and goo ··' lnnc1 manngement. 

Apart fr '->m thG f net t hnt chemical fertilizers ::.n 'l pesticich:s arc c ostly, 
their indiscriminate use c mld ckstr Jy t he f t.rtility . .l f the s :;il on 
which f oJcl pr vdueti •n d epe nds. It is ver y e ssenti t1.l thnt the s oil 
sh0ul d not be depl e t ed )f cert ain t ypes ·)f pln.nt f ,J Jd . Consequently 
r ot at Lm ,Jf c r vps is esstmtinl. If it is nec ess nr y t <J pr0 t ect crops 
fr.; m inse cts, pGsts ~m,l discets Gs , it is allvis e1.ble t o plant diff er ent 
t,y-pGs of crops at the s u.me time . This c ()uld assist in C'>ntr •)lling 
pests nn r1 d i s cn.ses f ··Jr tht- ,>bvi ...,us r ens .m th at different crops are 
snll ,jAct t ) :'Li f ferent. ·1 i S hfl.S b S• 
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Herbs [·,ml spices c .·Uld. a ls J be plaJate:l ~nd used t .:. keep pests a way. 
Also an integrated C· ,ntr.' l c .)mbinine; bi -'l.Jgica l prccl~tor.a and. low 
t Jxic chemic~ls C 'uld be useJ. 

It is imp .Jssible t .J extumin~te dl pests Mdit is a wa ste Jf time 
on ',. mmey attempting t J cl J s o . 

1\io.m.gement vf the land is vuy imp J rt~nt. Sloping lo.nd sh Juld be 
terra ctxl t o st --'p wastefUl er .Jsi m. The tt;;rrncinc5 c ·JulJ. be cl.Jne by 
usinb irauc:;ht animo.ls such ns vmt .;; r buffnl :Jes, an.'l. l octll ma terials 
such ,",s st Jnes an·t bambo ~J . 

(p) n-:iastes" Recycling 

F .1.rm "wastes" c JUld b e recyclecl in th~J nntural life <:.ycle in the s oil 
VIi th the help of cxistins ,>r gnni.10ms a nd s )l n. r ene r gy. All "wa stes" -
human, Nlima l nnJ agricul tur nl - C· JUlll be is jl a tecl in cligt1ster~ ancl 
tre .~,tt.cl Cl.na er.ibic'J.lly t J kill the existinc; pathogens th1t c .. mld c ause 
G.is"'ases. The digesters c.)ulcl be built .·f c )ncrbte ~::n.:. steel on l a rge 
C·J- 'lJera tive f c,rms, Jr sun dried muJ bricks, empty drums, st.mes, clay 
...,r bic; bcnb Jo p olos • 

• ma er,lbic cligesti 'n J f humtm, <. .nimnl am'!. .'lgriculturnl "wa stes" co uld 
produce bio- g a s c vnsisting 1f tvn -thir,.:ls methnne an l ·me-thirJ. carbon 
J.i Jxid.e - ex:..ctly like n :-~ turel.l g~s - usint; intestinal bacteria of 
humt'. n ~m2. Mimal origin f c.:· r t h ;:; process. 

The bLJ- gas c .:ml :l bcus ccl f Jr c .. _·king , lie;hting , i'~J frigernt:i (in M d 
otll~.;r cLrn;:;stio and inJ.ustrial purposE-s • 

.tils ,) :m ::,er >bio cl igusti ·n uf a ll na tural r~J s lUrces, mnn-made "we.stes" 
anJ ~nimal "w~stes", c JulLl pr (J< luce much n&eJ.ed fertilizer, nnimal 
f r:; e cl nn .~ fuel f vr ae;ricultur'f, fish (:;rics, nnd simple C·)ttage industry, 
The :.1 hly ext ernnl s )urce )f en er gy c )me s fr ·Jm thE- ~· 

ThE; tr >p ic nl c 'ndi ti.m s Jf' t he S .uth P a cific IslnnJ C·.Juntrie s a re 
c .1 n(lucive t o this pr )cess. 

Ge•Jr t;c ChEm , n citizen A' Mauritius, f ,r mer Seni·Jr Lecturt:.r in Public 
He ~lth ~t the University of P~pua New Guine~ , nn J Env i r onmental Protec
ti .Jn Of ficer a t thti Papua Nev1 Guinec1. Off ice ~, f Envir .. mment a n cl Conser
v~tim, an d c.t yr es ent ..;.:x:pert ,JU Digostera f :;r the South Pa cific 
C ;mmiss i m in Nuui;1en , Ne''' C:-,l t.d ,nin , hns built s mnll integrnt ed f c:u'ming 
system units - using the principle s enuncia ted a b Jve a t the ~nvir;Jn

m~:::nt n.l He "l.lth Dom-Jnstr ati m Centre [l.t Gor ., Jnj the Maknnn Vocati:mal 
Tra ining Cen tre nt Bomann; the Co- :)p t:rat i v e Trnining C.Jllege at L nl oki 
nn.l the .. 1gar nbi V lCnti mn.l Centre nt Kainnntu; all in Papua New Guinea. 
( ... lnnex ~~) • · 

In Papun. New Guinen , a n imal husb~n:lry i s ba s ed 'n p i gs which a r e impor
t ... ,nt f Jr mrmy rens -' nS, especinlly in the Hi ghlan ds. They roam about 
C'1.Usint:; extensive clamage t o g n.r clens. F:Jr s evera l y e 1.rs the Government 
tribd t o p t;;r"uncle villnt;crs t :l encl·Js e the ir pigs behin,l fences. For 
c c; ' n .,mic r~.;ns ~ns, they r efus ed 't o d J s _l f or it wuuLl hnve mennt addi
tiJ nnl :.1' 1rk f ,,;nr1i n p: t h P r i.;:cs, With 'Ut :1ny ext1•a benefits . 
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The brenkthr JUgh wr:s mo. de by Gc -.J r ge Gh::.n , a mr..n Hi '!;h tremend,;us t alent 
an,l expe rience nt 1n rking •JUt s oluti,ms t :J pr.•_)blcms at gr.qssr•.J ot l evel • 
(a) ~1nirnal H.)uso (Pen): He buil-t a r ec:t angulAr f enc e with a. rrJOf (made 
·.Jf l or. p_l materinls) over it and a c ncrcttJ fl o Jr t o build an Animal 
Housu (a). The H-:>use Jr Pen h acl n plastic Jr o. in s J that th e pig 
'>illa.sto 11 is c 0sily washed Bway da ily into n Diges t er mnie of c mc~ete. 
( ~) Digester: The Dig6s t er (B) which is the :rrincipa l part of the · 
system , is a f c,rment~_ti m t :-~ with pl as tic dr a in into which pig 
11 WRsG-:. 11 is intr.:Jctuced in th:. f r>-1 ~Jf liquL: ~lurr;~.~ Tho 'Jnl.y wo.y thfi 
Cligo .ster c nr. functi ,!1 pnr;(:;.dy is to dischnrge int;o it plenty of fresh 
wat er from :~. ~later Trm~ (C) every dey. The wnter fr -.Jm -t;he tank washes 
the p ig "waste" into the Digest er. The :clleme can only work if pig 
f cn•ming is d -me t o :;; r -:JV i J.e t he "wasteu which is the r aw mnterlal f or 
the project. The funct L ' r.o..:J ·Jf the Digo~!i£! are : 

1. Is ·l a ti m ,Jf pig "wc:.3te11 and oJ.ours t o prevent them from 
causing nuisances or p·JllutLJll• 

2. Settling of: organic nk'l.tter tha t is dec )mposed by anaerobic 
fermento.ti Jn, i.e. bacterial decay in the a bsence of oxygen. 

3· ~ilizati·m of th e settled s olids int o ~' which is a 
dark m:~.tter with little or n .J odour which can be used t o 
i r:1p r ove the f ertility of the :~oil. 

4• Conversi .Jn 'Jf gases ,Jf J.ecom}_J osi ti.Jn into 1}ethane ( CHJ • The 
methnno is prouuced by a car e:f'ul process of anaero bic decompo
sition of the 11 wnste 11 • 

The go.s can be st,)r e J. if n gn.s cov e r wi th water and oil seal is fitted 
to the Digester (D) • Painting .Jf the gns cover in black allows 
maximum s ol a r energy t cJ be nbs;Jrbed and hen.t the anaer .Jbic liquid 
inside t o activate the di gesti 'n :)r f er rnent ati m. At t h e s ame time 
I;a thogenic or gcLnisms e.re dostruyed. 

Simple pi pes ar c c Jnnectod t o the d i gester t o bring the methane t o 
v;her e it is r equired . The gas can then be usecl. f or home heating, 
c·.n king, r cfrigcr1.tLm, running a smal l engine dr gene r at or f or e l e c
tric lighting or f Jr pumping water •Jr o thc:r purpose. 

F•_)r intermittent use of the gas, as in <N,,k i ng or b ·.Jiling water, it 
can be used directly. But f ur c mtinu()us use, o.s in r efriger ati Jn or 
lighting, it is better t o use the gns t o run an electric generat or 
'1Utsic1.c the h .Juse .Jr build ing. 

The f armer can theref0re generate his JWn fuel f or running trnctors 
and f ar m equipment, h _;me he r~ting a. nd c J oki~, crop drying, he ating 
f arm buildings nn•.l incub o.t •.,rs, ancl powerinr:; P. n cm,;i nc or -:;on.:.: r t r 
t o pr oduce electricity. F ::> r IMny genern.ti :ms t o come t oo re will not 
bo the slightest cha nce for rural c ommw1ities t o h ave el ectric supply. 
So it is m t difficult t o imagine what a big cliffcr unce tit will m._-\ke 
t ·> the standard ,)f living of a. famiiy in a village ,)·r rlmot·e islC\lld 
with such a c .mvenient s ource of fuel f or d() me stic, c D•Jking and other 
purposes. 

i. 
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To produce en ough gas for cooking , lighting and refrigeration, there 
should be at le as t five pigs per person. So a 300-ga.llon Digester 
can cahr for all the needs of a family of six with 30 pigs. If more 
gas is re quired for other purposes, such as small cottage industries, 
more pigs can be bred. Since most of the feed is provided by the 
animals themselves, this should not be difficult to do in the South 
Pacific Island Countries with their tropical climate. 

(~) Settling Tank: Since it is in Lended to use the end products of 
this treatment system for other useful purp>ses, there is an extension 
to the Digester to retain the effluent for another 24 hours in a 
settling tank. More setUing takes place, with further digestion by 
anaerobic bacteria and destruction of pathogene (bacteria, aelminths, 
Tiruses). A better effluent is also obtained for subsequent purifi
cation by oxygen. 

(F) _Al&ae Pond: lhe water or effluent ~~om 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 ar e not part of the original "waste" 
but simple natural plants t han c <~ change carbon dioxide from 
the air or water into food in the presence of sunlight by a 
biochemical process known as photosynthesis. 

The algae, particularly the blue-green type, are a good source 
•f protein and vitamins t hat can be fed to animals. As a 
result, the animals will grow and breed fast er, thus inc:;.·easing 
the meat supply. .A short .1 e::;e of animal feed is mostly responsible 
for the; deficiency of protein in many of the 11 developing11 

countries, because t he cest of f eed can r eprGsent up to two
thirds ef the production costs of f eeding animals. 

With the bulk of t he animal f eed. readily avail able at practi
cally no cost in the Integr at ed Farming System, there should 
be more incentive for ev ery family to raise more and more 
animals where land is ava ilable. Also with t he free fertilizer 
they can grow a great variety of vegetables which arA also 
lacking in their pr~sent diet. 

2. To convc;rt organic matter into inorganic compounds - minerals -
t hat are suit abl e for use as fertilizer. 

(G) Fish Ponds: The effluent from the Algae Pond t he n flows into a 
second pond (G) , 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 protein. 
The fish could be eaten by human beings or could be f ed to animals. 
They f Ged on a algae and protozoa. In tmy case, any enteric micro
organisms will lon6 since have been killed by the digestion and oxida
tion process. In fact t he use of effluGnt in fish culture is practised 
in such highly 11 developed'' countries as the United States of America, 
Israbl, South Africa , Japan and Germany • 

.. Usc if ducks arc kept enclosed within t he fish pond, they will not 
compete for food with the fish, but will eat what the fish do not want, 
thus helping to ke~:;p the pond clean. BG t vmen them they also keep 
mosquito l arv ae and wel;ds und~:;r control. 
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(H) Veget able Garden: Finally, thE. watE.r flows into a garden (H) and 
is rich enough in minerals to make possible t he growing of several 
crops a ye ar. The overflow from the fish pond contains the end 
products of the decomposition of the organic mattGr in the effluent, 
and th ese a re minerals that are suitable for use as fertilizer. 
Without the use of chemicals, the purifi ed effluent of the fish pond 
can make vege table gardening a very profit able proposition. For 
example, a s much as ten crops of veget ables per year have been obtained 
in s ome countries. The v egetables c cm provide the bulk of the animal 
f eed required or can also be eaten by human beings. 

Finally, the stabilized sludge or digest cd slurry at the bottom of 
t he Digester is pumped out periodically and dried in a shallow bed in 
thE- ground to kill any pathogens pr e.. sent, before it is used as humus 
to improve the ft:rtility of the soil. 'I'he digested slurry i!J a highly 
ei~ective natural soil conditioner and f ertilizer, containing a high 
percentabe of nitrogen and also phosphorus, potassium and metallic 
salts essential to plant growth. 

(I) Cott age or Smn~lndustries nnd Fooo~Process~ : The avail
ability of cheap and convenient sources of fuel can facilitate, 
directly or indirectly, the es t ablishment of cottage and other small 
industries fer the production of f ood, d.rinks and c .. nsumer goods (IJ• 
Food processing is also possible b'-cause of the availability of cheap 
nnd convenient sources of fuel for w~r.t er he ating , cooking and r efri
ger ation . An abattoir for slaughtering and dressing pigs and poultry; 
a cold room for meat and fish conservation; a prc. s erving plant for 
dryi ng, s alting and smoking surplus meat, fish and vegetables - all 
thesE: • an be run from thE:: gas or electricity on the spot. 

A bio-gas plant can be designed t e suit almost any f armer's ..,peration 
and needs. It s aves him money for fuel and r 0duces his fertil izer 
bills. 

For ,1. small farm with about 30 pigs and thc.; s nme number of chickens, 
a 300-gnllon Digestur will be adequate. It costs about US$300; the 
pig pen or chicken home , built with loc~l m~terials; and th e algae 
and fish ponds, built in the ground and lined with puddle clay, cost 
approximat ely US~200 . 

For bigger farms, Digester units of 1,000 gallons C ~! be used. Each 
unit, prGfabric .:,ted in fibregl a ss, together with its Settling Tanka, 
costs about US$600 . So th e initial outlay is not excessive and can 
be r ecovered within a year . The possibilities nrc enormous • 

.All this is quite simple , costs v er y little money (capital and running 
costs) and solves at village or community l evel problems of "waste11 

disposal, energy and food . It is a re~ lly simple method by which the 
co mponents of an ecologicnl cycle, all interrela ted in a balanced 
symbiotic arrangeme nt, produce the basic necessities of life; fuel 
( methane gas); feed (algae and fish); fertilizer (minerals ~om 
organic matter); food, and r enewable r aw materials. With proper 
mnnagGment of "vtastes" and renewabl e M.tural resources, the world 
can S ~-ttisfy its food needs by agricultural systems that do not depend 
on a major import of either fossil energy or electrical energy derived 
frnm fossil f'uel or nuclenr s ources . 
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The Integrated Fnrming S'ys tern is a concept t hat holds much promise 
for people Yfho want to r et urn t o th e l and and make use of water and 
solar energy as their ma in non-polluting source of power for this 
technologically simple and economically f easible way of either 
utilizing natural r esource s while improving them in both quality and 
quantity, or consuming some of the non-renewable ones in a r estricted 
but efficient manner so a s to benefit all mankind. 

The I nt etjr o.t Gd Farm in[:; System concept will involve nothing less than 
cho.nc;:~ng t he whol e system of est abl ished agricultural practice, now 
carr ied out in l a r ge plant ations and already proved t o be a failure, 
to that of t he indi vi dual f~l.rm ba sed on t he Intq:;rat cd Farming com ept, 
which can be f ensible immedi .~ttely and v er y economical at the s .:une time. 
So f ar proj<;;cts on small f ::1rms in Papua. New Guinea , Taiwan, India , 
Philippines , Chinn o.nd some of the other 11 d0vcloping" countries have 
proved successf~l and convinced many people that the system does work. 
As a r esult, designs of l arger units nr c beinc; prepar ed by the govern
ments of t hGse countries. 

Also a c onsiderablc; amount of research and development work has been 
dono ~n various parts of the Horld - - in Canadn , the Unit ed States of 
.. ~me rica. , etc. In mnny 11 developing11 countrit: s, especially in Asia , 
considerable . progrL;.ss has bGen m:1.de in the use of bio- gas not only 
for domestic purposes but also for industrial purpos c; s ( e . g . the 
source of en~rgy fo r generators to produce electricity). It is fore
s ctir: thet with proper develop!i1ent o f an integrated bio-ga s industry, 
the rural areas in most ~t dev c;lo:t:Jing" countries could become not only 
self-reliant but also s elf-suf ficient i n their r equirements of ener gy 
for a variet y of uses, includi n6 t he nee ds of agricultural machinery 
and f~so for running small-scale industries. 

I n the light of the enbrgy and f ertilizer crises, t here is a gr~wing 
mmreness of t.he nee d to devGlop an indigenous and inexpensive source 
of entJr gy in thti rura l .'>r tns and also to make use of the residue as 
an efficient f brtilizer. The govc;rnments of some 11 developing" coun
tries have taken concr~t e steps for the promotion of the bio-gas 
i ndustry o n o.n ext ensive s c ale. There i s a g r eat need to eXBIDine the 
vleE',lth of information and t ho experience in VCU'i ous countries on the 
development of the bie-gas industry, and. promot e t echnical assistance 
v1hcre it is r equired. 

( q) For t: s t Management 

Forests should be man~ed carefully in order to maint Rin a susta ined 
growth r.nd yield, and keep a proper bal a nc e of pl ant nnd animal species. 

Forests J.rt: a r c; s ervoir of medicinal herbs and a variety of plant and 
animal f oods, as Hell as t i mber. 

Timber s hould be exploited eith~;.; r t o build decent houses or make 
furniture for t he pevpl e . Conc ess i ons f or t imber exploitation to 
for ei gn companies s hould be vieved with caution, and whbrb they exist 
evsry effort sh ould be made t o ensure t ha t adequat e measur es are t aken 
to ensur e continued pr:lductivity, e . g . r eaffor estation, es pecially the 
r e- planting of native spe cies . 
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This is the most important area wheru ccnservation 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
exploit ation of shells and corals for •ommercial s a le. These pr~blems 
are made worse by tho activities of foreign fishing fleets • 

• 'it the pr esent r nt e of exploit r,tion and poUution, some marine life 
could be extinct before the end of the c.entury. 

There is the need for careful control of exploitation to prevent 
extinction and assure sustained yields. 

Marine life should be conserved through proper fishing methods wi thout 
upsetting the ecology. 

Aquatic life in riv ers and lake s should be prot ected from industrial 
pollution. 

Sui tabl e but simple fishing craft, gear nnd techniques should be used 
to get food from the sea and constal ;Jaters. There should be refriger
ation f a cilities in the villages, to preserve the ca tch. 

( s) ·,{ildlife 

Wild animals and plants c::r~:;; a frev s ourc:e of food, medicine and r nw 
mP-terials and should be preserved fer the benefit and welfare of the 
people. 

Exploitation of wildlife must be carefully controlh,d to prevent 
extermination of na tive species and to assure sustained yields. 

II. INTEG-RATED FARMING- PROGRAMME FOR ECODEVELOPMENT 

Tho following res earch projects for ecod.evolopmont are recommended 
for consideration: 

A. Environmental Mamgement 

a. Research into Via ter a nd Land Management to construct water 
grids for 

small dnms in streams 
canal system 
artificial lakc;s 
rainfall colleeting with appropriate 

water syst ems 

for aquaculture, hydro-electricity, irrigation, transport, 
recreation, wator supply, drought a nd flood control. 
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b. Wnte r Lifting for 

hydraulic ram 
windmill 
wat er wheels 

for agriculture, liv estock, industry and water supply. 

c. Soil Conservati on for 

t er r aci ng and othe r er•s~on control t echniques 
mainta ining f ertility 
i mproving productivity 

for agricultur e , livestock, aquaculture and r eforestation. 

B. 1!1,e_Kr~t_erl Livestock/Fish-Crop Farming 

a . Re s e ~rch p~o j e cts i nto t he use _of Liyestock 

pi gs nnd goats 
wat er buffal-J and ca ttle 
chi ckens and ducks 
r abbits and har es 

f or me ~t, milk, eggs, wool, f or ploughing and transport and 
manure . 

b. Aquaculture: t he devel opment of l agoons and other water for 
hi gher yie lds of fish and shellfish; algae and protozoa, and 
aquatic plants for 

c. Agr i culture : the use o~ 

feod 
f eed 
mi nerals 

i nt er- an d multipl e-cropping 
ro t nt i on of crops 
nntur nl ~ertiliz ers 

fruit tr ee planting f or tubers, gr eens, cereals, 
l egumes, f r uits, f ibres, nuts and vines, f eed, 
r aw ma t erials and humus. 

C. Jnt cgr at ed Ftw mi ng System Units 

Research into pr oj ects like those being pioneer ed by George Chan 
could be u seful wher e it is possible and pr acticable to set them 
up in villages or communities. 

D. a . Small-scale industry research projects 

b. Cottage industry rese ~ch pr oj ects 

bc.s ed on (c) (s ee "The Techniques of Ec odevelopment") • 

; .~ 1 
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E. Low-Cost Housin Research Pro'ects based on (i) (see "The Techniques 
of Ecdevelepment" • 

F. Low-Cost Medicine Research Pro ·ect.a bas ed on (f) (see "The Techniques 
of Ecodevelopment" • 

G-. Nutrition Research Projects bns ed on ( g) (see "The Techniques of 
Ecodovelopm6nt") • 

H. ba s ed on ( p) (see "The Tech-

I. Small-Scale Technolo based on (d) (see "The 
Technique s of Ecodevelopment" • 

J. .:!'rainil\_~ Rel nted to A. to I. 
Ther6 should be appropria t e tr~Lining of vilb.gers to produce 
Extension ~/orkers to plan, manage a nd implement projects -~· to I. 
In addition, the tra ining should be designed to produce Extension 
workurs with o. multi-disciplinary approach t• problems, and take a 
holistic view of things • 
.All t r aining a t agricul tur:tl schools n.nd colleges , technical schools 
and voca ti onal centres, should be gear ed to projects A. to 1., with 
students going bnck to wor k in t heir vill ages .'lfter tra ining . 
Chn.nges in curri~uln of t echnical and s econdar y schools should be 
made to make them more agro-technicn.lly oriented. 

III. THE NATURE AND SCOPE OF RESOURCES ~~CESSJlliY FOR AN EFFECTIVE 
I MPL11>1ET\1T.ATION OF THE SCH:KV1ES OF ECODEVELOPMENT 

Mnny of the South Pacific Island Countrie s ha ve abunds~t na tural r e sources 
for r el [Ltively s mall popula tions. With rational use and mana gement of 
these r es ources, the countries c n.n be self-sufficient in many sectors 
of their economi es, d th minimum d ependence on forei gn aid and t rade. 

Wate£ Resources 

Many of t he; countries hav e riv ers nnd streams running through most areas. 
~11th proper management t hey could provide adequa t e and s afe water supply 

for ti1e urban and rural popula tions for domestic use , agriculture and 
industry. 

Forests 

J~ainvmany of 'tho 'co~tric s "hi\vo ··lnrid r!lns.§t'§ .. ·cqvered wi til fo'i--est. For 
exariple ' tl:le l ap.d nlliss~ of , .P[>~U~-· New G}l:i:no;: is _lll:?a~~ 46 ~iff~o~ h~ctiu;es 
~f nfiich 40 mili:i.on hebtt~.res is . co -&er ea with '-' :f'o:C.e1t: , 

Rich and luxuriant r a in forests cov er 75 per cent of the land mass and 
the for est pot entially is of a high order. The forest a r eas are 
practically totally underd eveloped in the infrastructural sense. The 
Government of Pa:(>Ua New Guine a should loc:1t e , a ss ess a nd regulate the 
availnbility of the na tural forest r esources so as to bring them within 
r oach of development. 
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Forest r e sources in the South Pacific IslEl.nd Countr i es should be used 
r ationally to ensur e supplie s while utilizing them for the benefit of 
the :peovl e a s o. whole . Tho pr es 5nt policy of giving concessions to 
f or e i gn companies t o cut down f orests a nd export timb er is bound to 
be disastrous for t he c ountrit s concerned in th5 long run. This should 
be stopped. 

Econ ooic dev elopment of forests should b e car e fully orchestrated through 
i n t elligent and efficient use of f or est products. For exampl e , t hrough 
s el e ctive logging f or pnr ticulnr use locally , dec ent hous es could be 
built in har dwood squar~ timb er, planks, pl ywood pan0ls, chipboo.rd o.nd 
shingles instead of t he rickety h ous es made of inferior bush materials 
or i mporting fibro-coment boa rds n nd iron sheets. 

For est products could also be used f or indus trie s such as furniture, , 
f ulJ..: , ~O.l_.;t>r ch nrconl, pl astics, f ertil i zers, d e., t o repl a ce i mports. 
The c oconut pnl m i s one of t he most i mportant for est r esource s of the 
South P 2-cific IslanJ. Countries. The coconut fr om t he palm has mostly 
bee n ex1_-;orted a s cor;r a . .A wi d e v ariet y of pr oducts ca n be made from 
c oconut. At pr es ent, Sout h Pacif ic IslRnd Countries import most of 
t h0se pr oducts from i ndustrialized countries t hat often make t hem 
from t he cor r a i mrorted from Sout h Pa ci fic nml othe r countries. 

It i s worth looking for better use of coconuts; such as for the manu
f acture of sugar. For ins t nnce Papua Nev; Guinea irnllort ed 20,000 tone 
of sugar in 1973 ~d t he ~rice has alm.ost doubled since then. Small
scal e sugar industry can be creat ed i mmGdi a t el y in the coastal villages, 
t hus giving employme nt t o villc.gers. 

It i s poss i bl e , using s mc-J.l-scr.ll e equipment, t o produce 300 kilogr ams 
of s ugar f rom 30 co conut palms ev er y day of the ye <>.r. This is equi
vf'l ent t o 75 t ons 1- er f runily l ,e r yec;r, on a fiv e- day working-week 
ba sis. 

The 20,000 t ons of su gar thr.. t was imported in 1973 C11!l be produced 
locally. Luss t han 300 f :unilie s oould be i nvolved, using 9 ,000 
coconut 11nl m trc:;es out of s o many t hous onds in P npu a. New Guimn 1.e The 
sP.me is true of otht:;r South P acific Island Countrie s. 

The su6ar can als o be used in s mall village industrie s to produce 
ca ndy , syru~ , b nnann chi vs etc., without buil ding big f actorie s or 
i mllorting complic~t Gd machinery . I n t he proc ess, met hyla t ed s~irits 
( fu<Jl) , wine and Tinegnr c an b e raade ~1t villnge level, instead of 
im},;ort ing them. 

Othe r 11r oducts from for t:;St tH.l l anl s include t ea, coaoa , peanuts, rubber, 
wh i ch c nn be proce~sed loce~ly. 

Land 

Some of the South Pacific Island • ount ries have undeveloped areas of 
fertile l a nd cllld big valle:Jf• With r; roJ!er mmwgument, they could 
r ·r oJ.uc e most of the c ountries' fo od requirements without depend ing 
he ~wily on food i mports. Bi g valleys, such as the Jliarkhom VAll ey in 
Papua N GW Guinea , areal mos t t ot ally undeYeloped . Some oft he v alleys 
coul cl be dev eloped f or meat l.l.Ilcl poultry i ndu s"bies to r epl a ce i mports 
of f r ozen and c anned food~. 
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Steps shoul d be t aken t o r tJgnin all l and lt ns ed to f oreign compani es 
\or for ei gn individuals and a lso l ar ge indi genous companies or l nnd
~ holders nna r edistributed to l rundl ess f nrm crs or the l egitimat e indi
,gcnous owners. Further leasing of land to foreign companies or to 
l ar ge indigenous companies or lnndholders should be stopped. 

Climate nnJ Grassland 

The climnt e of some of the South Pacific Island Countries suits 
i m1- rovecl pasture s vccies. The grnsses grow extremely well and with
stana gr nzing . For instance , l nrge .'U'eas of the Junai gr assland 
stretahin5 from t hb f oothills of the Prince JU exancler Mountains to 
the Sepik Rivur in Pnj)ua New Guinea may be suitable for C[l. ttle f r.rm
i ng or r anching. The possibility of cat tle f arming And r anching in 
t he Sepik Plains shoulJ be inve sti~nted as the gr ass es in the Pla ins, 
es1-ecially those nenr t he Sepik Hi ghway , ar e suitable for the estab
lishment of cattle proj ects. 

Ca ttle coulcl also be used to i mprove t he diet of people in nr eas tha t 
ar e short of protein, nnd s upfl Y me nt for traclitional feasts and 
celebratioru~. 

Fishing 

Fishing r esources ar e also po t entially abundgnt in t he South Pacific 
Island Countries; however, over exploitation, pollution and o o~~ercial 
exploitation by forei gn fishing f l eets has led to s erious depletion 
in some Eli'ens. 

Sun 

South Pacific Island Countri es lie wholly within the tropics and have 
pl enty of sunshine wh i ch could 11roduce solRr ener gy for he [\ting , 
co oling, el ectrical gener ation, r efrigeration, desalinization and 
ot her purposes. 

BosidG s being free ~nd pl ent i ful it i s also pollut ion-free and has 
sterilizing ancl other bene ficia l effects on all forms of life. 

Also w.ost of t he islands have; strong and continuous winds sui t ed to 
the production of el ectri city f r om r el ativel y i nexpensive wind 
gene.cators. 

IV. URBAN DEVELOPMENT : AN .APPROPRIATE MIX BET~/E:i~J C.I\PIT.<lL-INT:ENSIVE 
'I'i;CHNOLOGY .AN"D L~1BOUR-I~"TENSIVE TECHNOLOGY 

The m~jor menns of production should be under public control and 
should be r edirected to s erve t he needs of the peopl e . Certa in 
s er vices I&'l.y need to be 1;r ovided at t he national r at her t han provin
cial or village l evel. However, t her e s houl d be no attempt at making 
t hings heavy and on a l a r ge scal e . nGigant omania 11 , making everything 
huge nnll ha r.vy , should bo avoi cled . Emphasis should be on lightness 
of construction. 
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The third step should be tht development of oommunity industries. 
This c~n only be achieved by a decentralization of industrial and 
economic activities . If there is need for l arge-seale industry, this 
should not exclude small ones in the villages. Because of the need 
to provide employment for everyone, attempts should be made to strike 
a balance between l arge-scale technology at urban centres and the 
preservation of labour-intensive activities . 

In the urban centres t htre may be a need f or largo-scale capital
intensive industry. But within the urban-based industry itself there 
should be a :;_..,arallel developm8nt of small scale labour-intensive and 
large-scale cavitnl-intensive industry. This economic develovment 
shoulJ be 11 dualistic" with on tht: one hand a modern large-scale 
ca,1;ital-intensive sector in the urban centres and, on the other, a 
traditional l abour-intensive sector. 

The Chinest: er~erience is relevnnt here. The development of this 
"dualistic" economy i.a what the Chinese call the policy of "Walking 
on two le gs"; the technique of combining agricu~turnl and industrial 
clovelopment , new ancl traditional t echniques, smRll-scale labour
intensive local indu.10try 811d l ar ge-scale CBlJital-intensive modern 
industry within a developing economy. The aim being to build a 
diversified and balanced ec onomy, a btuance of industry and agri
culture, of light industry and heRvy industry, and the development 
·within each r egion of a country of the energy basis on which industry 
must rest. 

V. OBSERV~TIONS 

.iit th(; end of the Second "ilorld War, practically all the South Pacific 
Island Countries •wre under the dir ect rule of countries in Western 
EuroJ!e, the United St r~tes, or Japan. Todtl.Y, only a few of the coun
tries remain under such tule. 

On att aini ng indepenclence , pr .'1.ctically all the countries were poor. 
This poverty was characterized by unemployment, under-employment, 
illiteracy , malnutrition, diseases, ill-health and bad housing. How 
was this problem to bt solved ? 

iii t h a few exceptions, all the countries, on attaining independence 
have been following the assumptions handed down to them by their 
f or mer me tropolit~n countries . The countries were told, and accepted 
that their poverty was cnused by their poverty in the now frunous theory 
of the "vicious circle of IJOYerty11 nnd tha t the circle should be broken. 
But how ? By ncloptine; t he Conventional .Appronch (i.e. the fr ee enter
pris es Capit alist System) to economic development . 

The as swnrtions implicit in t his .A:_.Jproach oan be briefly stated as 
:follovvs: 

1. Industrialization is the pre-requisite for developmeU,t; and an 
all-out attempt should be made to industralize. 

2 . Development should be based on the urban Rreas . 



SPC· ·IUC~'!f':::·.P.SCN/Wt' •3 
Page 23 

3· ~1griculture shoulCc be industrialized for me chanized through 
c nl"' ital-intensiv e f arming me thods and t he "Green Revolution 11 , 

wiih its mon acultural approa ch to agriculture. 

4• Economic Growth P that is the Gross National Product ( Gl\"P) should 
be t he yardsti~k for measuring progress. By shunting more of the 
gnins from Economic Grov'tth t owards the lower income brackets, the 
solution of economic dev e lopment would be achieved. 

5· Priv fl. t e f oreign i nv est rf,ents shoul d. be increased. as well a s the 
tr~sfe r of t echnology fro~ industrialized countrie s. 

6. ..~id from t he industrialize cl countrie s shoul d be stepped up. 

7. Exports shoul d. be ster;ped up. 

8. The g rowt h of p opula tion shoul d be a :>"rested . 

9. Economic d.ev el~ment reqilires politica l unity . .Attempts should 
b e ;nade at all cost to unit e or we ld together a ll the v ar i ous 
ethnic grou~s in the countri e s concerned to produce highly centra
lized, bureaucratic, authorit aria n societies. 

Throughout tht.. l a st dec ade , the First United Nations Development 
Decacle ( 1961-1970) the effor·ts of many of the countrie s have b een to 
f ollow r elic; i ously the abo v e r.r escrir;tions. On this scoring it might; 
lte t houe;ht that t he b~1ttle against poverty h a s b een largely won and 
tha t g iven the; assumpti ons tha t go v erned the strugg le to achieve 
indep endence in a ll th es e c ountries, the people were enjoying the 
progress E'.nd prosperity f or which they had fought. Yet what is the 
reality tod c:ty '? ~vhy inclustria liza tion '? Bocause, so the conventional 
ans wer goes, :it is the only means by which to combat poverty and 
unempl oymen t. But does it re ally do this ? 

Tho Firs t United Nations Develov;IE nt Decacle ha s come and gone. We are 
half'vmy t h rough the Second Unit ed Nations Dev elopment Decade ( 1971-1980). 
A thor ough examination of the fMts suggest!! t hat very little d evelopment 
h as taken pl a c e . Many o f the countrie s continue not only to r emain poor, 
but their condition is getting worse in r el a tion to the former motro
poli t t.n countries . Poverty has reached such a scale that it is not only 
threatening the "qucJ..ity of lifen, but life itself. 

iiccorc1ing to The Cocoyoc Decla r a tion, aclopt ed by the IR rticipo.nts in 
t he UNEP/UNCT.AD Symposium on "Pa tterns of Resource Use, Environment 
and Dev elopment Strateg ies 11 in Cocoyoc, Mexico, October @-12, 1974, 
"Thirty years have passed. sin ce the signing of the United Nations Charter 
l aunched the effort to establish a new interna tional order. Today tha t 
order has r eached a critical turning point. Its hopes of creating a 
bett er life for the whole human family have been l a rgely frustra ted. 
On the c ontra r y, more people a re hungry, sick, shelterless and 
illite r ate today than vvhen the Unit ed Nations was first set up." 

.. ~nd worse still, the gap be t rw en the rich and the p oor in mMy of the 
countrie s thems elves is also widening fast. So the Conv entional 
ApJ:!roach t o euonomic development is making the rich richer and the 
poor p oorer. By anu l a r ge the development which has been achieved 
h a s been of a badly s keHed kind a n cl has resul te:l in an ever widening 
of the "vici ous circle of poverty". 
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Industrialization - Urban J~reas 

The problems of poverty 8~d unemployment, after years of industrializ
ation are simply staggering. 

During the last ~uccessive five-year plan of India, urban-based heavy 
industries were given priority and r apid industrialization was regarded 
a~ the symbol of development. .And yet according to Mansur Hoda., "urban
based heavy industrialization has not proved to be the cure for the 
c ountry's ills. Excessive concentration on raising GNP has not solved 
the problems of unemployment and poverty. On the contrary , there is 
ample evidence to suggest that it has succeeded in creating imbalances 
in the economy and acut e strains in the society." 

The fai lures of industrialization are invariably attributed to technical 
f aults in the L~plementation of industrialization progr~as rather than 
to the principle of industrialization itself. Thus Mansur Hoda considers 
that failure was due to industrial development policie~ not being matched 
by policies promoting the developme nt of other sectors. "Our policies 
lacked a comprehensive approach to the problems of development", he said. 

Mr. hi .M. Meht a, an International Labour Office Regional Manpower Planning 
and Employment ~lviser attached to the United Nations Asian Institute for 
Economic Development and Planning of the Economic Commission for ~sia and 
the Far East (EC..tillE), Bangkok , emphasizes the effects of mounting unemploy
ment in most of the countries of .Asia: 

a. "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 1 971 , and t hat of under-employment around .30-45 million." 

b. 11 In the formerly unlivic~ed Pakistan, the Fourth Five-Year Plan 
( 1970-75) estimated the total number of unemployed or under
employed to runount to some 7.5 million or 17.7 per cent of the 
l abour force in 1 970 ." 

c. "In the Philippines, th8 Fourth Four-Year Plan 1972-75) gauges 
the number of totally unemployed persons to be around 8 .6 million; 
visibly under-employed 1.1 million and invisibly under-employed 
i •4 million." 

a. "I n Indonesia, the Ninth National Convention of G.ASBIIDO estimated 
the number of t otally uncmrjl oyecl persons to be 4·5 to 5 million 
(10-11 per cent of the labour foro~ ; and under-employment 
14-15 million in 1970. 11 

O• "In Sri Lanka (formerly Ceyl on) , the Fi ve-Ye .:,r Plan ( 1 972-76) 
r eport s totally unemployed p ersons to number approximately 
550,000, about 12 per cent of the total labour force in 1972." 

f. "In Malaysia, the Second Plan ( 1971-75) estimated the number of 
unemi·loyecl to be a round 275,000, about 7.3 per cent of the 
labour force." 

.Accordine; to Mehta, "the marginal men , the wretched strugglers for 
survival on the fringes of f arm 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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It is not surprising that industrialisation is failing so dismally to 
prevent poverty in the " developing" countries. There are many reasons 
why it cannot co ncievably succeed in do ing so. Firstly, the rich 
countries of today were industrialized during a time which was far 
more favourable to this process than is the present one . In those 
days non-renewable resources were chenp anJ plentiful; today they are 
increasingly expensive and scarce. In those days the biosphere had 
yet to bu devastatud by industrial activity on the massive scale at 
which it is now being cnrried out. Today it is f ast reaching the 
limits beyonc1 which we can pollute an:l devastate it no further. In 
those days society was psychologically ripe for the introduction of 
the in~ustrial way of life. Peopl e really believed in it. 

Today disillusionment with the industrial way of life is spreading 
throughout the world, t: specially among the youth. More important 
still, industrialisation amon5 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 bein5 forced to abandon the 
simplest possible pre-industrial techniques in order to adopt the most 
sophisticate,:~ anJ c a~j ital-intensive technology within a matter of years. 
The in~ustrial r evolution in Britain caused the S£®e problems which 
in~lustrialization is creating today in many of the "developing'' coun
tries, but they were on a a-w.~ller sca le an.J very much more gradual. 

The main reason why one can fT.'edict th'l.t industrialization will not 
solve the problems of the 11 dt-veloping11 countries is that it has not 
even solved those of the rich coountries, even though it occurred there, 
as we have seen, under the best possible conditions. Consider the 
United St at&s of iJTierica . In s1.::ite of the f act that the oountry now 
has a stcmclarc1 of living some fifty times higher than tm t of Nigeria , 
it still has a serious unemployment problem and 25 million Americans 
ar0 still officially cl assified as poor. If industrialization cannot 
su .... l-Jr ess poverty in the Unitod Str'.t es of .America, the richest country 
in the wo rld, whnt grounds hnve we for be lieTing that it can do so in 
the ~oor countries ? Br i t ain is exactly in a similar position. About 
one ~ nd a half million people are now unemployed there. 

The inc:ustri<".lization and l ar ge-scale capital-intensive technology 
can eradicat e poverty is thus a ~ious hope . As Mansur Hod a points out , 
"Devclorment L:.oes not only mean increased production of goods - but also 
the , ~evelopment of people - the stimulation of their innate abilities, 
giving them a f celin5 of self-det ermination and enthusiasm, s elf-respect 
and self-reliance. Unless veople arc involved in the process of devel
opment and are given a chance to clo something worthwhile , to grasp new 
i deas, acquire new skills and develop a sense of their own worth, no 
society can move out of misery and poverty. Inaeecl , development is 
almost <".. mee.ningless word when a l ar ge percent age of the population 
can neither contribut e to the nation's progress nor benefit from it." 

.Although t echnology is an importMt factor in development, it is by no 
means the decisive one; it is peo~le, not technology, that are decisiveo 
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The f i ght t o allevia t e r ovcrty i s not to be won t y technology and 
econ omic power, but by human powe r an•l socia l organisa tion. 
Technology and economic power a re wi elded by the people. vfuat ne eds 
t o be a ch i evocl is a s oc i a l sys t em i n which man live s in hannony with 
nat ure an,~ not agai ns t it. Techn ology to s uit such a. system will of 
ne cessity emer g e from the peo~le t hems elv es, a t grassroot level. Such 
a t echnolo f:'Y will be subordi nntecl to social and human needs, not the 
r ev <:;rse, a s is tho case todny . 

The Conventional .appr oach i s, of coursG , ont:: of t he options ope n to 
" J.ev eloping'' countries. T'ne l e ssons of the Firs t United Nations 
:..Velo1;ment Deca de have shown quite ole •:rly that, giv en the pressure 
of t i me (const antly aggr avat ed by t he i ncrea se in population) the 
Conv entional .6rpro ach is incal.JRble of handling pr oblems a s complex 
EJ.n Cl deeiJ r oot ed as t hose f ac e(l by many of the s e countri es. In fact, 
many of the :p r oblems confronting thest:: countries hav e their roots in 
jus t this kind of devel opme nt a s a r e sult of the ir colonial past. 

I mvact of Colonial Rule 

For exampl E: , we mi gh t do well t o r eo ember t h a t "1,overty" was almost 
unknown in pr e-coloni al South Pa cific countrie s. Ther e was n o over
p opulati on i n the s ens e of t he r :o t e of incr ea s e of popula tion growing 
f as t er tha n the r a t e of increase of f oocL p r oU.uction. The syst em of 
l and tenur e :i:' rovi led each f run i ly wi th t he lancl r equired to fe ed its 
meml ers. Each f amily a lso r egarded i t a s its s a cre d duty to look 
aft Gr its member~ incar;abl e of looking a.f't er t h emselves. 

There was no unem~loyment, und.er-en pl oyment, or malnutrition. The 
chan ges init iRtecl by col on ial rule g ave ris e to pov erty . It must be 
p ointed out, however, tha t the peop l e who s uff ered most from s pecific 
nutritional deficiencies wer e t hose brought fully into the colonial 
economy - the urban \YOr kers. These who managed in s pite of colonial 
r ule t o wa i nt a in their tr ::tditional pa t t ern of nutrition h ave superb 
vhys i que, Mel are g enerally ver y he althy an j r esistant to diseases. 

Wh at are the mai n r r obl ems ene gender ed by ma,ny years of colonia l control 
and er_~:!l oi h 'ti on? Economic nl l y , t here ar e t wo . 

The fir s t is t ha t c ommunity i dentity bee&. e the victim of the profit 
motive in t he \test. The des t ructi on of l ocalized community life is 
l a r gel y t he 1_-: r oduct of the rur s uit of 1_-: r ofit; bigger induatriA.lizod 
uni ts ~d inc r efLsed S}!ecializa tion of l abour s pell bigger prorits a nd 
th ese objectives we r e l.JUrsued quit e r egardless of their ill effects on 
communi t y life. It i s he r e th ~t the c ontemp or ar y problems of p overty 
as soc L 1.ted wi t h ma ny of the countries in the Sout h Pacific hav e their 
or i gi n. 

The s econd is t h ect colonial rule c oncentrat ed e c onomic power so over
wh el minbl y i n the ha nds of a s mall gr oup of c ountries the former 
motro:Jolito.n countries. ~~c c ording to The Coc oyoc Declaration, "Much 
of the world has not yet emer ged fr om the bEtoricnl consequences of 
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almost five centuries of coloninl control which concentrated ~ornic 
power so overwhelmingl y in the hands of a small group of nations. 
To this day a t least three quarters of the world's income, investment, 
services 8lld almost all of the world 1 s research are in the hands of 
one quarter of its people •••••••• The solution of these problems cannot 
be left to the automntic operation of market mechanisms. The 
traditional market make s r esources available to those who can buy 
them r ather than those who nee d them ••••••••• In the international system 
tho l~Oihlrful nations have securel the poor countries 1 raw materials at 
loH }:;rices, they have engrossed all the value added from processing the 
materials a nd they have sold the manufactures back, often at monopoly 
vrices •••••••• Indee<l the j:re-emption by the rich of a disproportionate 
share of key r~sources conflict s directly with the longer term 
int~re sts of the poor by impairing their ultimate access to resources 
necessary to their .evelopment and by increasing their cost ••••••••• The 
overall effect of such biasec't economic r elationships can best be seen 
i n t he contrast in consumpt i on. 1i North ~Uilerican 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 
worlC. res ources entirely t o the grm.rth of Third World population. • • •• •. • • • 
These unequal r el :ctionship"s contribute directly to environmental 
:::r essures." 

.:. Redefinition of Development 

1. The cause of :;_ov r;;rty in the South Pacific Island Countries is 
not backwardness or l ack of r &s ources, but the decay of the 
rural s tructure. Most of the pl ans drawn up over the years have 
up till now, by-passed the rural a.ceas; and be tween 87-90 per cent 
of the ~o~ulations of the countries live in the rural areas , in 
villages. It is here that one finds onself in the midst of 
nbje ct poverty. 

2. The c ountries will have to r ecognize that for the foreseeable 
future the great mass of their po:~:,ulntions will be subsistence 
f armers, and the im:..ort nnce of the agricultural base shouldbe 
recognized . It is only t hen tha t agricultur~l productivity can 
be brought to the level at which a sustained :policy of industrialization 
is ~ossible . 

3· The pr oblems confront i ng the South Pacific Island Countries cannot 
be solved by i ndustrialization lle r ~, and any att empt to super
i ml.os o a highly developed industrial system upon an already 
unstnble economic and soci<:-1 condition will only worsen the 
~roblem of ~overty. 

The t~e of development the countries need is that which will 
produce enough food t o f eed their populations anct which will 
absorb their labour. In t his ty~e of development , agriculture 
should be t he leading link, not incustry. In effect this means 
a lJIJ.ttern of high densities of yopulntion r roducing their o;m 
foo(l ; running small workshops and f actories when they are not 
working on the land , and with very limited numbers of large
sc.'l.l e carital-intensive modern industrial centres. 
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Consequently development should be taken to the countryside in a 
planned systematic manner. This is wht>re the majority oft he 
:people live. 

4• Definitions of development which take economic groirlh as their 
hub are dangerously misleading. Expanding production of goods 
an:':. serv ices is a necessary condition of development but does not 
guarant ee it. 

Development is bet ter defined ethically i n t erms of raising levels 
of sustenance, human dignity , and freedom or the alleviation of 
poverty, unemployment and inequality. 

5· South Pacific countries nre caught in a dilemma. On the one hand, 
they want all th~t is modern in technology for theirdevelopment, 
which is totally understandable. On the other hancl , they have 
limited CRJ;it nl resources (money), but unlimited manpower, largely 
unskilled, lying idle. The crux of the matter is how to strike a. 
balance betwebn the two and use the resources in the best manner 
th ttt is profitable t o the countries as a whole. In many of the 
countries, industry accounts for less than a quarter of the national 
rroduct Md employs less than on'il-fifth of the workers. 

Although the countries want to in,lustrialize, they lack the tech
nical know-how. Thus an all-out attemr t at industrialization at 
all costs should be ruled out at this stage . In other words, 
industrialization should. r~roce6d acc ording to the t emper[I.!Ilent, 
attitude s Md cultural backgrounds of the peor,le ancl at their own 
pace. Industrializntion cnnnot be graftecl onto a country like a 
foreign body. It must t:,row within the country and at grassroot. 
level. The type of technology needed t o achieve this t ype of 
industrialization vrill emer ge from the people t hemselves at grass
root level within the context of re aclily available resources. The 
countries shoul d make the best use of Uheir resources - l and and 
human effort. Emphasis should be pl a ced on the use of veople not 
money. 

6. It will be difficult for South Pacific Island Countries to initiate 
the ty11u of J uvelopment that will solve their povE:;rty problem VIhen 
the industrial machine they hnve to contend with is mainly in the 
hands of foreign companies. It is unlikely that these companies 
can be :;_i ersuaded to subject their purely economic consideration 
to indige nous needs. 'lliey are unlikely, for inst ance, to intro-
cluce labour-intensive small-sco.le technologies to provide over
emplo;ypent. They s eek above all to be internationally competitive, 
and if local conditions d.o not J?ermi t this, they vdll simply 
move off to greener pastures. Many are involvecl in activities 
which by their very nnture can only be of short duration. 

vllien thure is no cop}er left in Papua New Guinea, nickel in New 
Caledonia or phosphate in Nauru, the companies will move elsewhere. 
In the menntime :r;eor;le will have left their originnl home areas to 
work in the mines, they will h..·we been trained for work associated 
with minin6 and will h ave forgotten their traditional occupations. 
Indeed the economic colonialism thnt seems to be associated with 
industrialization may be as harmful as the political colonialism 
that has only just ended. 

' 
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7• .. hd progrrunmos a r e uni'ortun:;tely J.ouble-edge ; they make the 
recipient countries ever more dependen t on the do nors. Self
r eliance is a pr e-requisit e of economic st Rbility, and in order 
to achieve it, depen~lence on foreign aid should be recl.uced rather 
than incrensed. The development of the s~irit of self-reliance 
shoul:l be an importMt aspe ct of tho economic policies of the 
countries. They should do thin~s themselves, an1 should, as far 
as possible, 1o ·.-.rithout foreign_aicl or assistance. 

If aiel or assistance is necessary at all 1 it should be rel ated to 
the actual needs of the countries, and not the needs of the donor. 

~t any r ate a goocl many undesirnb le things come into a country on 
the back of aid. ~uc:t often creat es a psychol oe:ical dependence on 
t;ettine; still more n:id. It s ar:s initiative rm.1 enterprise; or 
again, it may foster as it has been doin6 in many of the South 
:t o.cif'ic Islanc'. Countries - ty-fes of clovelopment wholly inappropriate 
to circumst snces. Industrial r:l ants are crent c:d insteacl of improv
ing basic water su1):._1li es . "'~spirati ons .1.r 6 crented which can never 
be fulfilled. The \;estc.rn or Ens tern "eX'_Jert11 wnnts to bring his 
whole cultural baggage with him nnJ this cnn include myths about 
what har~ens and wh~t is possible in his ovm country. 

Mor eover , no-one in a lJOsition of power ana. r. r osperity can offer 
such ni d a s would threat en his own security. In a lot of ways 
aid has become a me r.ns of im1;-overishine; and exploi tine the 
recipient countries. Th e donor countries ar e gettin6 richer and 
richer while the recipient countries are getting ~; oorer ancl poorer. 
So all the aid is only helping the donor countries, and not the 
reci:t--ient countries. ..:1 notable excertion is Sweden whose aid is 
actually rela ted t o the nee ds of poor countries. 

The transf or mc.tion of South 1 acific countries shoul 1. come from a 
common nnd spontane ous enthusiasm, anl not a series of alien 
directives. The countries should strive to control their destinies 
within self-reliant societ i es . Furthermore self-reliance will 
encourage the use of the countries 1 most abun1.ant resource -
manpower - a.s a substitute for scarce cEl.pitfll resources. ~~ policy 
o:f "turning l abour into capitnl11 • 

8. Development shoulc'. not be conceive<'l. of ns 11 cn.tchint; up" with the 
in~ustria.lizec countries in the conventional way by building gigantic 
st eel mills, gi gantic lams, etc. Many industrialize1 countries are 
now faced with al most complete breakdown as a r esult of these large 
pr ojects. They nre faceC'. Hi th serious soc i al disruption leading to 
high incidence of ment al diseases , suicide, and crime, especially 
in the cities ancl towns ; ali enation of the veople from one another, 
social and ~sychological breakdown of their societies; drug addic
tion, a.rr~ a sense of hopelessness arising from the destruction of the 
environment caus ed by these hugh projects • 

.. ~t any r ate the t echnique s of the c onventional appr on.ch to economic 
development nr e forei gn to the indigenous cultures and traditions 
of the peoples of the South l a cific Ish~d Countries. For example, 
the principle of the centra lized nation-state; capitalist economy, 
social institutions, capital-intensive or labour-saving technologies 
are all forei gn importations which are dirfioult to reconcile with 
the tradition and cultures of thes e countries. 
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South Pncific Isle.nd Countri .:;s shoul d not imitate the conventional 
:pattern of developmGnt. They ~houlcl a clor- t rnt t erns of development 
s u i t ecl to their environments. Tht>y shoul d pioneer their ovm way --
the rural way as on,osecl to t hE- c onventional urb A.n way -of d eTel
Oj_)IDGnt which avoi,l..s the economic anl sociRl pitfalls of the 
conventional pattern of devulopment. 

M8.ny people in the industrializell countr ies, espc;cially the youth, 
nrc looking for a Llif'fermt life-style; sim1-·le and. huroa.ne, 
coD~ldely cliffGrent from :the :k' r esent a tomistic a n 1 highly c entra
lized societ y t hey have inherit ed. The South Pa•if ic Island Coun
trie s should le ~rn from t he mistake s of the inuustrialized oountries 
ancl try not to rt~ye at them. If t hey try to imit at e t he dev elOJ!IDCnt 
yntterns of the se countries, t hey will encl up Hith the s ame r;roblems , 
without havin6 solved their own. The r esult c ould be disastrous. 

For insbcnce e. l nr gc-sc[l}e scheme such as t h'-' Purnri Hydro-Electric 
Scheme that is beinr:; prc;sently considerGd by the Government of 
Papua New Guinc n. ~ ould not 50 ahe ad until all the r elevant f acts 
ar e knovm. i1ha t, for exnmpl e , a r \:0 likely to b e the ef f ects of the 
l 'r oject on rura l c ommunitie s; the 1Jhysical env i r onment; the eco
s ys t em , e tc ? :.t•ho is likely to b &nefit mor e from the l' ro ject ? 
Papua NGw Guineans or the fore i gn c ompanies cJL governments who 
>till construct the clam, c.nd r~ossibly r ut UlJ mos t of the money for 
its c onstruction? Is t hL:re a vinble alter native? 

South Pacific Islancl Countries shoul,l not at t empt t o transform 
thGir sociuties throue;]:1 such huge inJ.ustri :-~1 :~:-·re jects which woul cl 
subordiw:-.te their rural pol ula t ions t o f oreign mon opol y capit [l} 
and. 1er haps ultir:mt el y destroy tht> rur [l} p ol,ulntion). Jilt er na
t l VGS to s uch huge r. r ojects shoul d .:~lwo.ys be c onsider ed. 

It is advisable tha t all 1rorosed lJro jects, l a r go or s mfl.ll, be 
nccom1.anied by an EnvironmontRl I mract St f\temont. Wha t is needed 
is a s e t of strategies that will not only s olve the countries 1 

rroblums in tho short nnc1 long tt;rm, but also leacl townrd a more 
st nble , j ust nnJ sus tainabl e society in future. Any progr amme 
put for.-mrd should carry with it an environm0nta l impact sta tement 1 

s aying WhGt its r ror osed a ctivith:s nre likely to ,0 to the air, 
water nncl o t he r natural r e s ource s UlJOn which tht: peo1Jles' survival 
:iq enJ s; as w&ll ns how the a ctivities might be expected to affect 
f amily 1.n~1 social community structures. 

Befor e t he South PRcific Island Countries can ov ercome their prob
l em of roverty , they s h ould. r~:;alize t h at t ho conventional ll.1J1?roach 
t o dev elopment, with its nnalyt i c nl t ools, systems of control and 
r emedies are compl e t ely obosolete. Economics a l one cannot solve 
t h e ir p r obl E.;ms. F or ex:1r:1pl t:l , a ny a ttempt t o weaken environment al 
nn l Gcol oc; i c a l controls ns t rnLLe- offs for i mme clin te vrofits may 
worsen their problems. It will b e an a ttempt to mortgage or 
1,~t:>rhar· s E-Jv&n ba nkrupt the fu tur e for the s ake of the pr esent. 

No doubt t he countries must on occa s ions make trnde-offs between 
i mmedi::.t e econ omie gai n rud l ong t er m social an l ucological health . 
But if they d o , t hey s h ould know in a Jvance whA.t thes e trade-offs 
nre likel y to ent a il . Only in t his way c e.n the c ountries avoi d 
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their :-.;:·nst errors; their tr ::. ~litional f ailure i.;o S ~..; 6 how economics 
int erc onnect with otht. r sys t t.ms-socinl, cultural :m d ecological. 
Such a n Environment nl Impnct St - t6ment attne~1e <1 to all r·roposecl 
ma jor 1_-;olicics y;ould hellJ South P a cific Islrm d Countries to avoid 
unncce ss n.r y sir::.e eff ects of ·levelopmc nt. 

For inst Ance it is the i m:t:act of t ourism r <>.. t he r than of urbanized 
inLlustrinl ·levelol.ment t hnt is of }? articular consequence to most 
of th ~ South P CJ.cif ic Isl:'.n J. Countries. Hmwii, for instance, is 
the o;_., itome of the tourist ~ :!.r n,:. is c , with its blut; skies, white 
srmcl , Sl~ l enli~~ scenc; ry an•l n W<:-:rm Helcomt; fro m the isla nders. 
Now t h is 1--romise h[l.s be8 n brokt;n by grc t;cl .:mel stu1~i lity, so thnt 
air ::u1 J H:l t br nr~:.. b~;;foult; ~l , flor a anJ f nuna endnngt;rE:d if not 
d.c strvyecl , nn :l tho welc ome s oure ,~ by n.n a lien ethos of 1-urit:mism 
:;;lus pr ofit. 

Hn .. a ii, ;m ;. GSl,cCinlly t hG st -. t o c rt1-it nl of Honolulu, has serious 
:;;ollution ~roblems. "The loveliest fl eet of isl~nls that lies 
a nchorecl in a ny oooo.n 11 as Mnrk Twain ,:escribe c1 them, is in trouble. 
Lare;;e se~ents of the isl nn~s 1 lnn,l M l most of its tr a •1e has 
f nll en unl er the c ontrollin6 hnn·.·~ s of thu booming t ourist industry. 
The l .if e-s tyl c r.n~l t he c ::1mrnun~1l wny of lif e of t he indi g enous 
isLtnc~s is be inr; -:lc;; stroy '-"1 ; s o is their e c cmomy. The nt; w econo-
mics of tho tourist in~lustry mc:ke s r e tr Gnt b n.ck int o ths ol (l life
st,;·l G nl mo st im1_.;o.ssibl e . The;; l Colle n. r c b e ine; forc e} into f rtctories 1 

i n .ustr i Ls, };l ant ntion f i el J.s n.n ~L bus inesses, most of wh ich a re 
Eo ne:; ~~c;c<J. in 1_-;roviJ ing c;oo .ls ~n .. s ervic e s f or tourists. The nee ds 
uf t ourism tnkt. 1oriority :.:; v '"r the m;ocl s of t hL. p .. ople. 

Lr.n. 3 ·£-:~:.. culation: Hm1~. ii h as b<;c ome a v;h ol!e in t h t; mnrkGt IJl n ce 
[en: he r bu sinGsSm(;n her r i ml s. Th(; inrlig<:;n ous pe o~ · ls I nncestrd 
l "n L i s b cinc; <lustroy0 ~L ,m: s r'.crific e,"'.. for the t ourist industry, 
The s:~1n.llnt ss of thes t.; b t. nutiful isl:-~ nr:Ls, c ombinc l' .. with the r nr·i clly 
i nc ,·u ::-. s i nc; 1_.. 01,ulnt i..m <tn'~ b ·~ omin · t ourist in .~ustry, h o.s }Ut l <Incl nt 
~' l ,r cmium . .!s ~• rL. s c:: lt, l o.n (L SJ: ·c-culo.ti on ho.s gvne wilJ.. 

In t jle l ast five yt; rs, s uctions of prim(:; l nnd h ave ch~me; eJ hands 
sev c.C[tl timc;;s anl gone Ul.J ·100 ~; ur c ent in m::.rke t vnluc ·with no 
i mpr ovt;ments mnC:o . ThG nv cr ngo Haw:u i1·1 finds it financi{\lly 
i m:.:;os sible t o buy l an,: or O i1VD a h ome. He must le c.s e }!rOIJerty, 
us u~·J.ly on short t er ms, from on(; of t ho huge corl,or ntions c c.t ering 
mostly f or t ourism. 

Reoently m::;ny of t h t;S O f .::milies havu b Gcn evictGd t o make w:.w for 
re sort h ot els, hiJ:"lwi<.yS r:.rd high-cost h ousing c :.:;nstruction. Mammot h 
CJDstru ction r ro j GCtS t o rr ov i::~ e hi;)l-cost h JUsing for the influx 
of t ourists is changint:; the isl rm-ls clr nsticnlly. New high rise 
buildinss trMsf'i surEJ t his once br .:wthtnk:ingly beautif'ul horizon 
of vcr cl ,m t nnd bruBo mount a ins, lus:lt gr e en r~ nlras, nn.l Sl:fl.rkling 
blue oce f'.n into just a noth er :._., r vl0mirrmtly v erticn.l big city sky
line. Th e \Jh ol c llf 6 ch "..in of H q,waii is enc' .. n.nger eel by this thought
l l:'s s t c chnol oc; icnl r ~~.l .G . 

'r he eL ect of nll thes e is t hL:.t the peo:,;le n.rG b ecoming lan.llcss, 
un EJ mrl oymt:nt is risinc, bc c n.us c t he tourist industry c ':nnot :;;.rovLlo 
e 1:~.._ .. l oymunt for ev t..ryone ; thu crimu r -;t e i s so :1ring an.l prostitution 
is r .J .flll ant. 
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-,,a t e r P ollution: Raw untr €at erl sewage i s pumpe~'L i nt o the ocean 
cl a ily, and t he s ea cannot holcl much longer. The v olume of raw 
s ewage c ould increase in t he next f ew years to the point where 
Honolulu, t he c api tal c i t y of Havmii, mi ght be f orced t o close 
its beaches. .1nd now , much t o t he shock of t ourists, incidents 
ar e b e ing r eport ed of t oilet pa:r,er and human f aec es wa shing up 
on 'Jaikiki Beach. 

This cont i nua l bombardment of s ewng e into the islan cls 1 W<t t '-'rs has 
caused t he gro~rth of a l gne to skyr ocke t a nd , in turn, pos es a 
serious t hr e :.1.t to Hawaii's r: r ecious cor al r eef. Divers hav e 
alr oA.dy reported t hat vast eX'_e anses of c or al off the h onolulu 
shor e have bee n te.ken ov er a n 1 k illed by a l gae . Als o all the 
streams are rolluted a t the l ower l eve la rud . parents keep their 
childr en away fr om them. Lar ge quant i ti es of f ish a r e beg inning 
t o die in Hawaiian streams. The s i tua tion is r eaching alarming 
p r oporti ons • 

.l1ir Pollution: J~ir pollution i s also r eA.ching alarming p r oportions. 
The bi g j etl iners which bring th e trouri s ts t o the isla nd s ar e 
m.1.jor :._:,oll u t ers, 1.-uttine; a s much filth i n t he a ir ·,·d th e ach of 
their a1?r r oxima.t el y 250 t ake- offs nnd l andings a clay a s'"""'1'<),ooo 
a ut omobiles. 

Bird s anci. 'd.ildlife : -~then Capt a i n Cook l M cled in Havmii there v7ere 
70 SlJecies of birds an d tvvo of mammals nntive to the isla n ds. 
Todcy 24 of t he s e s pe cie s are extinct, 27 on the ver ge of extinction, 
and t ht- ma.mmn.ls, the hoar .;; ba t, an(l t ho monk seal, a r e c onsider ed 
endangered . Hawaii ha s lost mor e of its n ative bir<l life than any 
other a r ea in t he world .3-nd 20 pe r c ent of the United St a t es list 
of j eo ~, .:l.I'clized wildlife are Hawaiian sr:ocies. Destruction of the 
n <'"! tural environment is chiefly r e s1 ons i bl e for t he sla ught er. 
Yet filling , cl r a ining , cutting , covering a nc1 othe r cl r a stic alter
~t ions of marshes, ~. oncl s an.l f orests a re a.llowocl t o c ontinue t o 
t ·ke their t oll i n t he nome of l:J r ogr e ss Md l:Jr ofit. But even though 
mMy s pecies of wil dlife a r e los t f or ev er, t h8 environment of 
Havmii is '1not ye t at t he l)oint of n o r e turn", a s one biologist 
:i:Ut it. It cnn b6 s aver."l i f act i on is t Elken now , ancl a p l an is 
c1rnwn U1• accor <li..De:; t o e col ogical lJ r incip:Jws . ToJay ' s s ocia l and 
ec onomic r l anning is no t th6 answer, bec ause an ec onomic model 
re:._.. r tsents .ml y a. s mal l s ection of t he env ironment: it takes into 
a c count only a fr action of the v ariabl e s that an e c ologic al pl anner 
would make us e of. 

Hawaii's 1- r bscnt ec onomic design ( ns wi th mos t of the world) pr o
vide s maxi mum cle s poilation of the env i r onment f or the maximum 
b enefit of a ve ry few r e ople. Ther e a r e still t oo ma ny in Hawaii 
who rl~ c e what t hey consider t heir own i mmedi a t e auva.ntnges above 
all else , t oo many anxi ous t o sell vma.t little r emains of this 
l 'rimord.ial pnr aclis e . 

Gndoubtedl y , many l oc a l peopl e are up in a r ms ov e r this trend . 
The r e is an urgent n eed t o r evers e the trencl through an outright 
ban or t ourism, or heavy t ax on t our ism t o r educe t he number of 
t ou r i sts, or ~lac ing a moratorium on c ons truction of t ourist 
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9· Develo:.;ment sh )uld not be cunceived of in terms of mnrriage 
between computer technol ogy nn~ indi genous traditions. It is 
most sensible t o conceive uf it in t erms of increasing capnoity 
t o innovate effectiv ely on the basis of indigenous resources, 
which mec..ns thinking in terms of 8j~proprinte technology r ather than 
UJ..-to-date technol u6Y , and in t erms of human organization as the 
principal factor determining whether a technol ogy can be effectively 
employed. 

10. The trn~ing relntionships betwee n the South Pacific Island Count
ries and the f or mer metrovoli t Rn countries are much the same ns 
they were during the col onial er a . The f ·Jrmer c•Jntinue to supply 
r aw ma t erials in r eturn f .'J r mnnuf<1.ctured goods. The prices of these 
commodities, h owever, are v~ry artificiol; pr oducts badly required 
to s atisfy l ocal needs ar o s old to the f ormer metropolitan countries 
t o buy lllc.'Ulufnctured goods which play very little part in relieving 
poverty. This ~~ ttcrn of tr~ce is against the inter ests of South 
Pacific Island Countries, a.ncl tho only al t erna t i ve that the countries 
have is t o devel op trade amvns thems elves an~ also l ay gr oat emphasis 
on s elf-reliance. 

11 • ~~tt empts sh .Julcl not be ffi[l. .:e t o achieve 11oli tical unity ot all costs 
or by f orce. Stable r el o.tionshir s between different regional, ethnic 
or communal gr ou:..,i ngs ar e the goal to which nati-mal leaders should 
give pri:Jrity. Rul e rs sh ml d. n0t su:n r ess open :.,;olitics on the groundB 
that devel opment r equires unit y . If they do , the question should be 
asked: Development f or whom? For th e people within the country or 
f or outsicle interests? The relo.tively free oper ation of political 
~o.rtics an~ other gr vups can p~Jvi~e checks against arbitr~ and 
exploitative rule . 

It can pr oviJe l eaders with l ever age to uso aga inst f or ei gn 
inter ests who may be Lr essing J emands on them. And loaders who 
are responsible t o ethnic f ears nnd l oyalties as well as freely 
or ganizeci. IJOliticn.l gr ·-'Upings, can m.:>bilize :popular enthusiasm for 
the development effort, in a way which both stimulates the innova
tive cn1'ncitie s of t he peopl e ancl strengthens the bonds of loyal. ty 
and sol id.ari ty. 

Consequently there should be no attempt t o build mass societies out 
of the vnriJus ethnic 5r oups in tho countries. r oliticnl and economic 
decontrolization shoul d be t he 6oal, in or uer t o stimulat e devela. 

pment from bolow which ~mulJ make 1)ossibl e t he r el ease of a sponta
neous initiative of t he }!eo:._;le in o.ccor cl ance with their different 
cultural traditions. 

Traclitionnl South Pacific Isln.ncl Countries' societies wer e not 
geared t o highly centralizel political and economic systems. They 
wer e ond st i ll nrG plural s ocieties, and decision-making was decen
tralized t o a ver y l nr go ext ent. Co-o~erntion was in small things 
and the government of the peopl e was only tho government of their 
ovvn f~~ily units, and their clans, or at most of the ir ethnic groups. 
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'"'ttempts shouU be mncl e at decentralizec:. clecision-making, politi
cally, economically, socinlly, culturally and religiously. The 
government sh0uld be from bottom ~ not top t~ bottom, leaving 
r oom for central government to grow as leaders and c onditions 
change. Centr al government should be allowed to grow to the 
c.lifferent levels o economic, politic nl anc1 social development 
of the various sections of the community. It is the various 
c ommunities -vvho are in LhEO best position to draw UJ! their own 
}'rogrammes a.e;cording t o their resources and needs. Moreover it 
would encour c~ ge the weaker c ommunitie s to struggle to advance 
themse lves and seek hel:p from the central government if need be. 

Peo1;le 1 s needs cannot be met by the fine tuning of ex:;:.erts and 
politicians loc a ted hundreds of miles from reality. This can 
only be handled by decentra lizeJ ec onomic intervention, locally, 
reg i onally, an'1 sectorally determined by democratic means, with 
the central government serviag only to sort out glaring contra
clictions anl to allocate certain r e s ources. 

Loc al government should n ot be as it is in many countries mainly 
an administrative instrument or expenditure c ommittees of the 
central government. Local government shoull be an arena for 
res olving imrortant clashes of community opinion. The most 
important th in~ about constitutional r eform and political change 
is not to l GaJ. thE; r;eople into a new sy stem at breakneck speed. 
AlthouJ1 t he s ys tem may be the idea l system, the question of how 
t o movo from here t o th~re is very important. If ~eople are led 
into an entirely ne w domain they may get lost R ncl opportuni.aire 
all cetrecrists c ome onto the scene. It is much be tter to move 
to n system that one knows somethinc; about; t o st a rt from below; 
a system thnt can be underst ood [l.Ilcl d.evelope d according to the 
tempe rament, attitudes nnJ. cult ural bnckground of the people. 
In tho fina l analysis, it will simply be a mo,::.ified or modernized 
embodiment of the c ommunal l'hilosophy which is trad itional to the 
peoples of the South Pacific Island Co~tries. 

I do not wish to g ive the impression that the pre-colonial era 
in the South P a cific Island Countries was an era of Golden .Age. 
In r etrospect one ca n l)invoint some aspects of the culturt:s of 
the vn.rious peorles which nre obstacles to development. However, 
this communal way of life is beneficial to development and should 
be maintained. 

VI. ECODEVELOPMENT: THE C~1SE OF P.APUA :NE~ / GUINEA 

Events in the South Pacific Island Countries have come at a time when 
it is neeess a r y to examine the policy of the present 6overn~t of 
Pnrua New Guine n . 

\ lha t has iml_-,ressed me :_1.bout Papua New Guinea since Michael Somara came 
to 1Jower is his r e jection of hest ern or Russian models of industrializ
ation as the only solution to his country's problems; his insistence 
th ::tt priority should be given t o the rural areas, that a large part 
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of his country 's industry shoull be loooted in t he rurRl areas M tl 

t h.J.t the people as a whole should be the ma j or and imme ui ate beneficin
ries of the new wee1.lth it cr " ;ttes nn~l n ot merely beneficiaries in the 
n~xt gener~ttion; and. on ue-urbc.nisation. 

The Government in its policy bookht Strategies for Nationhood - Policies 
jtnc:l Issues, DecembEJr 1974, st o.t es th:-ct it has Eight .Aims - "Papua ~ 
~ Eig~ .tams". The 1ight .:dms provide a point of ref8rence for 
all government KCtivitie s. 

'l'b~:; themes of the aims ore sGlf-reliance, rural improvement, reduction 
of in~qualitie s in the distribution of incomes anu services and uecentra-. 
lization. The Governroont wants 11riority t o b e given t o the development 
of the rura l areas where 90 1:e r c ent of the populati on lives. This 
B.l':Jr onch, it is felt, is most likely t o solve the c ountry's r r oblems. 
I n th o bo oklet, Government r olicies t o ensure the creation of a 
genuine ly Pal;ua New Guine an soci<::ty ni th its own identity are summarized. 

The booklet makes it quite clenr "that ec onomic gr ovvth has been rer- laced 
as the c entral aim of f'a~;Ua Hew Guinea's c1evelor-;ment strategy by s e lf
r eli::m ce, rura l im:Jrov ement an:l equa lity 11 • The Prime Minister, 
l: r r'i ichael SomiU'e, 1--oin ts out in the F orewor (l to the b ooklet "It has 
been the custom in most c ountrie s t o focus policies on the atta inment 
of Gconomic goals, f or ex<"Jnp l e n 5 1:er cent increase in G.N.P. or a. 
growth t c:.rg et of 10 per c ent per annum in investment. The hope im:..Jlicit 
in this a.1'rronch was th at s omeho-,i thG b Gnefits fr om such grovrth would 
trickle clown to the peor;l e . In f~ct i n those na tions purmling those 
kinds of r·olicies there has been little improv ement in the quality of 
life of the peopl e . Inst ead t he lion's share of any new we a lth 
gen<;r nted in these countr ie s is cn}:· tur~·,l by the elite. Thi s will n ot 
h aJ:;:;_;en in P a:;,ua New Guinen •••••••••••• Lconomic policies for l a r ge scale 
activity h ow e not been g iven the central plnce which was normal in the 
past in Fa:i.-JUa New Guinen an:l other developine; c ountries." 

Str at egy f or Change 

1. Rura.1 im~mun~. The Government r eco c:nizes th nt " most people in 
Papu a New Guinea clel' enl J irectly on o.c;riculture for their live lihood. 
In t lle f o r es eeabl t.o future t here will n ot be enough jobs outside ngri
culture t o em~loy mor e than a frnction of t hose who neei cash inc crne s 
e.ncl thG Govtrnm~nt is strongl y committed t o c ontinuing suvport :for 
agricultural deve l opment." 

The n~~ronches e nvis~~ecl a r e as foll ows: developing self-help 
v i llc..e;e s ba s e d on the various cla ns or ethnic gr-oul')S ancl c ommunities; 
diversti'yinb a griculture, devel oping community or village t ypes of 
inC: .. ustrie s, that is s m(:,ll-scale .1.rtisan s erv ice ancl business activi
ties nnu rural industries; educat i on f or self-reliance a t village 
or community l ev el; clevelo11i ng rura l or c ommunity health centres; 
dev el oping SmEJ.ll-sc;tie Or nn..' r Opri te t ec hnol ogies a t Vilinge or 
cornrnunity level. 
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2. National soverei isnt y ard self-re liance: The Government wants the 
country to be rolitically ancl economically independent and its 
economy self-reliant. This means, according to the Government 
booklet, "citizen nne:. e.;overnment c ontrol of most enterprises; 
subordinating foreign investment to national sovereignty and self
reliance; ensuring government control of major natural resource
based enterprises; r estraining ec onomic (1evelopment to the level 
and skills and r esources available in i)arua New Guinea; and 
r ejecting any o.gr e6ment which would create substantial dependence" . 

The Government r ccoe.;nizes tha t the "Te chnique s of l?roduction and 
org~isation will be required from overseas so tha t other aims aan 
be achievbcl efficiently, but the way these are used must be modi
fiec':. to suit Papua :r ew Guinean c oncli tions". 

To this end., the documsnt states that ••••• •" the development of a 
more self-reliant ec onomy may require giving up some oft he econ
omic benefits that foreign investment can bring. To bec ome self
r e liant the pace of foreic;n activity I!l£1.Y have to be slowed down." 

3· Commerce: The GoverThuent rec o~pizes that the trading relations 
be cween Papua Nen Guinen and the inclustrialized c ountries is not 
necessnrily in t hG best interest of the country . Mor e emphasis 
i s to be pl~ed on the ievelo~ment of the country's int ernal 
r:1L1rket an:l self-r8liance rathor than concentrating on external 
m :1.rke ts . 

4· Eguali ty and 1;articipation: All citizens are to be given an equal 
on:;ortunit y to :;;;a rtici:._Jnte in an,: benefit from the development of 
t h e country. ThGr G will b e no ~:ntem!Jt at building a mass society 
out of the v ::<.rious ethnic groups in the country. 

:c;qual 01:-~.ortunity will be e;iven fol" e ach citizen to participate 
in al l asl;ects of t he life of t he country; there will be substan
tial decentralization of ::_Jolitical , economic, s ocial an·l cultural 
activities; there will be equalis~tion of incomes amonb i ndividuals 
and r bgions; and there will be equal distribution of Government 
services. 

There will be equality for women. There will be l?articipation 
·of cdl e;r ·.:Jul?s en. ~as_ed in develovment . There will be participation 
by citizens in decision-making affectine; t heir interests. 

5· Pa~ ua Few Guinea ·.·iays : Development will t ake pl a ce primarily 
through the use of Papua New Guinean f orms of social, political 
rml economie organis ntion. The Government intends to undertake 
a fUndament a l r eorient ation of all major institutions towards 
Papua New Guinean forms of participation, consultation and c onsensus. 

Culturnl, c ommunal an.~ ethnic diversit y will be reo ognized as a 
s trength , nnl there will be r espect for traditional ways of life 
Em~ culture. Villnge s a re to be pr~served and i mpr oved. 
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liber ation nncl f'uli'ilment 

The booklet insists that moral criteria should be pnramount in 
the c~evelopmer.t vf the country nnd n ot profit. .All activities 
of the s t · te will b e clirectecl t O'.vards the rersonal libe r ation 
nnr:'.. fuli'ilment of evr.-ry citizen s o thnt each man nncl woman will 
h :;we t he opportunity of i mprovine; himself or herself as a whole 
:t:t-rson and achievins integral hwnan Cl.evelo:rment . 

The family is r c5etrde:::. ns the furJLl.a.men tal unit of society .J.nd 
will be pr oteoted anl promoted. 

The Government wants t o increa se its awg,reness of M solidarity 
Hith t he :.;eople 6f. other cleveloping c ountries in order to estab
lish a New Int t:Jrnational Bc .Jnomic Orcl'3r. 

These national goals M::l ' lirective princi:Jles became part of the 
country 's Constitution at Indpendence on September 16,1975• 

The a im of the Government is t o r emould 1-'a:Jua New Guinean s ociety 
i n such a manner t ha t the humanism of its tral~i tionn.l society 
r easserts itself in a molern t echnical c ommunity. Consequently, 
it is h o1 .. ed that structur a l chnns e in I'apua New Guinea. will 
r eintr o<luce a new s ocial synthesis in which modern technology is 
reconciled. with humnn values; in which the aclvanced tEJchnical 
s ociety is realize~ vnthout the staggerinb s ocial dividiveness 
and. clee1,- scl1 isms of t he c onventional p ~1.tt ern of development • 

• .::.nl t he way the Governmt-nt h opes to (l o this is by the creation 
of ec onomic anl social communities where people live together 
anJ. work to5ether for tht. goo:l of all as in its trnditional 
s ociety; ancl which ar e interl ocked so that all t he different 
ethnic grouys an l communities a lso work together in co-operation 
for t he co,::mon good of the country . 

I am well aware of t he :impQssibility of Farua New Guinea 's 
e:JQeriment beine; s imply copi ed by other c ountries. The experiment 
is, of course, the ~roduct of s~ecific historical and cultural 
circumstances. ~lS Papua New Guinen continues to develop, the 
:prosr;ects for t he future are not without uncertainties. But the 
er~eriment, lesi6ned to s olve t he country's problem of poverty, 
prosents an interestins alternative f or other South Pacific 
Island Countrius to think about durin g the current Second United 
Ncl.tions Devel opment De cade and a f t er. 
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T:RADJ 'TIONA_I_, CONSE}_I.VATIOlT P_B.ACTI~ES FOR HODERJI 

PACI FIC SOCIETIESo 

rfrs ,. S o S i ~Tati bau . 
1 ) Hariko Str eet , 
Ru.i vai: Suva. 

I propose to ;:,usc our discuss :~Oil on a sim')lc input , outpu t model of an 
ecosystem sl".:)ii":l in Fig 1 " 

u. ) 

1 u .,... ____ .. __ 

i E CO~lOlll:; c: 

for Nan 

f ~Environmental 
! I 

;-~-~~tors __ . ____ j 

r-;~~~----- 41------l 

- - ~----r-c-~·,ltrolli;·lg 

Ideas 
- ~ ... ·---·-_...._. _ ______ _ 

2. 

• _ r Envi~m;;,-;;-.;-;.;;--l---------· 
~ c :c.c:mge 

--- - -----·---

t --. - ·---.-· ···--- - - --1 1 Ernn.rorunci·lt2J. , 

Des truc ti Oil 

At Equilibrium: F1 Nan-:- F 2 Idcw.s -, F 3Environme:1tc:tl Factors 

Eotc 

'''here F 1 . F 2 . F 3 , z:tre fun ,.:tio.lS of ·Jrcssure on t he system. 

F' 
3 

b ) Innu t Euroa;.1 Population includes Populat:i. o;1 and Han ' s actions - This 
input is rate - rromot:i llg i ;1 that an :i :::1(:rcas2 i n it r esu l t s in 
tl1c accclr~rati 011 of change and :i.ncrcw.se i n output - particularly 
out:>ut 2 , 
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c) In!Jut Ideas included both l~ate1_3romoting aYld rate controlling ideas. 
- H-ate-promoting ideas include aspirations for 

- higher s tandard of living 
Utilisatio"1 of natural 
resources 

- Environmental manipulatiol'l..S 

- Rate-controlling :i_tlcas include 
Controlled utilisation 
an.d deve l opment 

- Concept of Environme~1tal 
Quality" 

d) In~ut Environmental F actors o.rc rate - controlling and are the 
contributions to the system of all t!1c physical aad biological 
units. 

They include Resistance to utilis2.tion 
Recovery me a>1s ( natural) 
Detrimental effects on Ea:L 

The system is also a feed-back system vl1e:rc the output affects the input 
as sh0\·J:c1 in the figv.rc" 

For sound development, our aim should be to mi11jm:i.se output 3 - ( i.e . 
E"wiromne:1till destructior: ) , vlhile vc optimise output 1 (i.e. Economic 
grm·rtll for Har1. ) 

If ve represent J.estruction of the environment as c;1ange in environment al 
bala1ce - or ,_~. D o.nd the: vw:'ious compo"1ents of our mode l as 

Promoting Ideas C "• Rate~-Controlling 

Ideas E - Economic Grm_rth : 

then uc mny represent the r<"bt io::s bctueell t~1esc: as follovs 

D k-HP ----·-·--·-----·· -·-· -·-( 1 ) To Mi :1imis e 
c 

E o< P and E.~ _:1_ and E ::X 

E ::.l( E 
t1C 

NC 

C N 

--------·----------·--( 2 ) 'To Opt·i mise. 

For the pur)_)oses of tl1is pnpcr ve sllall limit out discussion of 
conservation to 'environmental conservation'" This c·re sl1all define ~ the 
maintenance of e quilibrium in a dynamic ecological Sf:>tcm" This of course 
implies controlled chaYJ.gc , 

On. _hiitdsi gll t ue 
with his environment. 
r1on_l v-i.~~ ) l n.tt"'Y.',- n ut 

may state ti 1 ~o.t mc.L.l in the Pacific lived in equilibrium 
There uerc , of course:. exceptions vhich \/C shall 

:in tlwc.e socie ties vhcre this ap:_Je o.rs to have been 
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true, how 111·as environmenta l conservation maintained ? 

Tho concept of conservation vms not consciously recognised in 
traditional s ociety , but they did develop practices that ensured some 
measure of conservation. '.ITaditional man utilised his resources to survive 
in a comiJ::tratively sta tic soc i a l and economic system. He maintained this 
system through a n efficient and conpara tively painless education system. 

Before tho coming of the Europeans, most Pacific Islanders, except 
perhaps tho sago pa l m gatherer s of the New Guinea svramplands, had evolved 
from a hm1ting and gathering existence to one based on agriculture. Fbr 
mos t, the sea played just a s i mportant a role a s the land. Fishing was 
a nd re~qins an intec r a l part of survival activities . 

TRJ..DITIONAL AGRICu'LTURE 

Lot us first turn to their l a nd r esourc e utilisa tion practices. 

From Now Guinea in the wos t to the Iliarq uosas in the east, agriculture 
wa s by subsi s tence , shifting cultiva tion. Important agricultural crops 
throuehout wore taro (Q£Jocas i a indica ), yam (Dios core~§]R.), sweet 
po t a toes (I.E.omoea batatas) in Polynesia; Cyrtosperma in the islands beh1een 
Polynesia and tho Solomons; a nd Alocnsia largely eas'hm.rds of New Hebrides. 
Tree crops a lso lll ayod an important role v1hen environment a l conditions 
permitted . Broadfruit (Artocar u.s a ltilis), coconut (Cocos nucifera ), 
sago (~Ietroxylon §.12}2.•), b::ma n.::w ~usa ~PP • ) , arc only s ono of the many 
cul tivn.tod tree speci es grovm. There vm s , interes tingl y , a n a bsence of 
grain ~- nd seed he:rbctcoous crops. The inportant non-arborescent crops are all 
generally vege t a tive l y propagated . 

Except for irrigCt tion practices in some area s such as Ne1-1 Guinea 
Hig·hl c:.nds , Now C::. l c doni a , Futuna, Hawaii, LJ.anuring prac tices in New 
Guinea , Uvoa o.ncl REL r otong:J. , coaplox terracinG' in Nevi Caledonia, New 
Hobridos 1 and probc:<bly Fijif o.gricul tura l prl:lictices overe generally simple. 
Clonni ng involved cutti nG tho forest a nd burni ne what was felled. The 
clear oc1 a r ea , often vvi th l a rge tree a nd shrub s tUlllps remaining, vms then 
pl anted. li.c;ricul tural pr<ccticos throuehout the Pacific v.Jorked on the 
s a mo basic i doc.s , such r;s for o xe1.r:rplo - to.ro requires more wa ter while yam 
req1.;tiros bettor dr nino.c;e . Agricultural pr o.cticos varied in different 
i s l ilnds only 2.s rJ.uch o.s they vlerc ada ptions to va r;y'i.ng environnents. 
They wore a ll b:-~sed on tho S8.Itl0 b a s ic ideas. 

* Ror:cains of cor:lplex terra cing systcns a ro found in the Sigatokn Valley 
on Viti Levu. 

Prn.cticcs vrer o such th;:,_ t there was li ttlo unnecessary disturbance 
of tho soil surfn.co nftor cloc:ring . Tho pra ctice of pl anting in 
i ndivi dual, i sol a ted holes or nounds , the arr angcnent of rubbish in 
transverse rm-rs on a hillside, tho restriction of extensive digging of 
l a rgo plots to the lovJ l 2..nds , o.nd tl1o pra ctice of mulching and of 
l eavinG tree and shrub s tunps CLfter initia l cleCLning, a ll contributed 
to bettor control of soil erosion. 

TI1c plantin~ of troo crops is even l ess disturbing to tho soil 
and to tho na ti vo POl)Ul. ~t tion. Tree crops 1 GX cept for coconuts, wore generally 
nov or pl ant:;d in l o.rge single st n.nds , but in n i xed s t ::mds , often inter
spersed with n.J. ti vo trco species . Tree cropping involved li ttlo initial 
clo.:1.ri ng c.nd oven l oss consequent cl or:trinr;. It is f air t o assume that 
JiJ<'.<=!T. ..>t' -th o ;nh1h.:i I-N 1 j s l.·m<ln l ' l'i (';.i nn lly snpported forests. Tree cropping 
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therefore simply onulo.ted tho structure of nntural vegetation a nd as a 
consequence the physio::tl enviromnent w-as not as ex t ensively a ltered a s 
vrould otherwise be tho c ase . A sufficient divers ity of species of plant forms 
r omined to continue to provide a divers ity of habitats for associated 
f a una a nd flora. This e~sured a s tore of predators for any introduced 
agricultura l pests. 

l\lb.JOR FEATURES. 

Tho.t tro.di tioncl run lived in equilibriuo vTith his environment was beca use 
of the follmvin,r; f<1 ctors :-

l.J. thouch innov:J. tions must h2vo occurred, and wore adopted , so tha t 
society did progress - o.s for exanple: from a noL:lndic gathering one to a 
settled agricultura l one - it i s doubtful that tl1oy wore a ctively 
encouraged . Hm-vovor nml introductions from without vrere often quickly 
adopted - as for oxo.nple tho usc of iron fish hooks . Tra ditiona l man's 
dor11ands wore lini tod t.md he s u.w his needs vri thin his reach. Subsistence 
agricul turo with hunting and/or fishinG sufficed. Thoro was no strong 
urge to produce uoro than was necessary f or survival except on occasions 
for feasting or for trade. 

2. Ho was L1}1ClU1_Qro mmre of his . environnent in a vmy relevant for his 
existence. Painlessly fr om infanthoocl , by watchinr::;, listening , and 
imitating , he l oar nt tho conponents, cha nges and whios of his environnent 
that 1vero releVc:mJc for his survival . Ho lea rnt to r egula te his lifo 
a ccordingly. TllCJ tines for pl:-mtinr,- .1-nd for harvesting for exanplo , 
were ho r a.ldod by na turo.l indica tors . In Fiji our whol e year v.cs divided 
into s easons f or clearing , plnnting, or harvesting , each season 's 
co:r:u:Joncenont being indica ted by tho ccprearc,nce of a relia ble annual 
natura l ovont such as tho flowering of certa in plants, the spawning of 
cort.::t in fishes cr the ch.::tnc;Gs in tho phases of the moon. 

For cxc.nple tho flm-rering of the reed (Mi s ca nthus florindulus) 
hera lded tho harvostinc; season. Yans wore hcrvosted an d stored in special 
garden s torehousos (lololo ). Tho appearance of nm-r shoots on the stored 
yam tubers indicc.. t ed it ua s tino for l and-prqu rn tion. 

Garden s itos Nor o clonr od a nd plots l)roparcd. N:l turol occurrc:: nces 
associa t (;d with tho different seasons u oro a lso observed and generally 
lmown. In tho ca se of the flowerinG of the r ood it was generally known 
tha t in tha t period thoro 1-rou.ld be a n incro~:so in fly fopula tion and a n 
increase in cc..lciua oxnl n to crysta l s in the t nro loa f rourou). The 
l a tter 1vc:l s indica t ed by its itchy affect on tho throats of those who eat 
rourou • 

.As >vall o. s those facts of tho onvironnont 1-1hich were generally la1own, 
there wore others vrhich Hero und ers tood only by specific members of society. 
For o xc.nplo, a society ' s ca rpenters kne>l the properties of tho different 
tb~bor species they ~\d to uso , bettor than did tho other L:lOmbors of that 
society. Fishcr aon lmm1 batter t ho bohav:i.our of fishe s . They know thnt 
during tho durukr1. (Sncchar_~_ odulis) so:~son, fish bito ba it nearer the 
shore. Thus thoro >ms special knovllodgo of tho onv:i.ronnent associated 
witJ1 FIJ'<:!cific voc:1tions. 
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Young boys u.c conpc.nying their f r::. thors through the bush would learn to 
identify useful nnd ha rr.ful pl ants, the f oraging habits of wild pigs, or 
the; f~wouri te fruits of pigeons. Yotu15 girls out on the reef flats with 
olcler l'i"onon l o:1rnt the habits and f nvourite luunts of fishes, crabs, 
son shull s , e.nd began to differentiate the useful fron the barnful . 

3. He h c..d an efficient educCJ. tion systen th:::t ensured not only mmreness 
of tho enviroru1e:nt , but f a ithful c ontinuation of survival activities 
nocessnry to r1 .. 1.intc.in nnd conserve thu.t society in tha t onvironnent in 
perpetuity. Thus 11hc. t over cons orva.tion pr o.ctices existed, vlere effectively 
h:·:ndod on to subsoqucmt generations. 

4. H~ed his ~J.dninistr •J. tion sy.s tc1~ to enforce cortn in conserv<J. tion 
prt1.cticos. 'rhis w.-::s dono both fornnlly c.nd informnlly. Fom.'l.lly, 
tradition...'l. l s ocieties hnd a syston of t2.boos naintnincd by a special person 
or pers ons in tho soc iety. Tho conditi ons, rules and regulations for taboo 
-vwre c<:trofully h .. mded clovm through those spocinl gu!lrdians; be they chiefs, 
priots, or f<lli1ily hot\ds . They wore strictly aclhorod to, often on pain of 
denth. 

In Fiji a l n.rg0 ce r ononial g.J. therinG would bo anticipa t ed by certain 
t nboos such cts a bo.n of fishing in a pCJ.rticular a rea, gatherinc coconut 
frou a specifi ed s t .:).ncl , h2.rvostin[;' fron specinl denarca ted gardens. This 
ensured n build up of r es ources f ol' t ho fo~l sts . The }'bohis of Tahiti 
dolibora toly rGducod consunption f or sorce l)Oriod before the occurrence 
of a big feast. Thoro vms however, never a porr:~anent t nboo, in any aron, 
specifically for cons orv:'-ti on. Perr-canc-nt t n boos 1-rere for other reasons, 
such ,:..s t ho reservation of o. h:1von for depart ed spirits, or an a rea for 
tho tribal c od or gods . 

5. Hi_s, sys ten of "~h..:iJ'tinc; ngricul 'tY..!§_ ensured tho naintenance of an 
environnen b l oq_uilibriULl. \!Thile he chopped dovm a f orest to establish a 
fresh cnr don i n nn nroa , he loft :1 f a ll ow to g r ovr n new forest in another 
nroa. 

6. Po ula tion r enainod snnll ~-1:ww~h s o tha t in t erns of our noclel, 
input s 'Hurx::. n Popul ::tion ~md R. P. I doo.s 1 ) did no t exert a pressure greater 
than input ( 1onvironnont.'ll f actors') c ould counter balance. 

Thus in tr ::ct.litional South Pctcific Societies, nCJ.n lived in oquilibriuo 
vli th his enviro;:u10nt, ii.nd tho ocosystons Dc..i ntainod a balance of f orces and 
n s l ow r a te: of chc...."l(;O . 

Ro t urninc to our nodol, tho ocosystons will naintnin equilibrium 
so l o:rl(:; 2.s t ho c onbined effects of Hu:·:an Popula tion cmd &.1.te Pror;wting 
i doas is countorba l c:.ncod by G.n equal forco of onvironnent<ll f a ctors and 
RJ.te Contr ollinn: i cloas . Tho four arc constantly inter a cting forces , e a ch 
boinr.s nodifiod co:1tinu.nlly ctnd croating ~: dynanic oquilibriun on food
ba ck. Thus the r~•. to of chnngo in tho tota l ecological systou is 
dependent on tho r,~ to of nodifica tion in the fou.r input areas, a nd the 
nncni tude of tho pressure of tho four forces. 

Nc:ti ntonanco cf cc.i_ uilibriun of tho ecolog ic:J.l systen did not prevail 
in all Pacific socie ties. In tho I'h r qucsn.s , Vinton2 reported a docination 
of tho bird and son- n:mr..nl pOJ'tll ~tions , .:md a clr.:cstic r eduction of the 
hn··t:l r> rmn <~h-i t<1n _fX)ptJJ ·: i:i onn shortly :utcr n .m ' s .2rrivnl on tho scene. 
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Hero tho bird c..:nd soa-narrr:ul populo. tion could not ad just to nan's 
ex:ploi t n ti on. Tho turtle a ncl chi t on h ovrovor did ad just o.nd mintained a 
nuch reduced but cons t n.nt popul :;.tion to pr esent tines. 1\bn 's actions 
hero resulted in environnc nta l chl.lilge in o.s f a r o.s the systen lost the 
effects of son. nmu:Kl l s o.nd birds , but with tine a nevT equilibriun :point 
i'Hl S rco.c hed , c..s shovm by the s t abilisa tion of the chi t on a nd turtle 
popul:-1. tions . 

l'lhore the envirom1on t i s .'lff ec t ed t o such nn ext ent tha t mm is 
nffoctod o.dver coly, either he hJs to change his iden s or practice sono 
neasuro of populc..tion c ontrol. r-1c.ny tracli tiona l societies followed the 
l P .. ttor to va ryinc; ,'!.ogr e us . In To.hi ti, po:pula tion control vl:J.S :practiced 
to the ex tend of inf.::mticide t o lin i t f r:nily nunbers.3 In Fiji, as in 
nost othe r societies, populntion nunbors wore controlled to sone extent 
by regulo. tine sp.::>.cing of children. A husbL1nd, f or exnr1ple, wns not to 
sloop with his wife un til tho baby wa s lvonned - usually a t nine nonths 
but sonoti nos up t o o. yoo.r or noro. 

\fhen , even vlith the se neasures , populo. tion pressure ronainod high, 
South Pacific peoples took t o cui gr a tion t o now l nnds. This wns their 
nos t offocti vo ne tho d of r elioving popul'-1 tion pr essure on tho onvironncnt. 

~lith the i;_J.jK~ct of sys t ons of oc ononic dovolopucmt a ided by 
sophisticc.t od t uclmology, t od:ly 1s R:wific socie ties can no longer remain 
static. Pressures fron inputs 1Hunan Po puln tions 1 a nd R.P. ideas, have 
increased r api cll;y-, so U1nt cha ne;es in tho ecosys t on.s h:wc narkedly 
no colo r Et t 'Ocl . 

Hovl f nr th'--' enviro:nnon t c.::m s t o.nd those f orcos, n nd what conscious 
or pl a n.11od nodific:1 tions need to bo nndo to tho four input a r eas to 
nainte. in a bal.::.:;.1ce, i s , the concern of this confer ence . Whether rlG can 
lea rn fron tra ditional pr actices , i s the concern of this p.;tpcr. 

Anong tho countries of t ho SPC r ee,·ion ['.r e sone •vi th very high rates 
of populati on e;r ovrth. Tong:? .. ['.11cl Sn.noa h:J.ve over 3% annual growth r a te, 
vlhilo Fi j i 1s r n t o clroppocl t o unclo r 3% only nftor 1960. Peo pl e; 's 
aspirr .. tions nr o high , so tln t thor o ha ve been incre.::tSod clen'1nds on resources 
in tho a ttonpt t o :::. clli eve hiGher s t and:J.rds of living . 

·ro noclify i nput 1 Hunan Popula tions 1 , ne2ns effocti ve nensures of 
popul ntiun c ontrol. Traditionnl s ocie ti es did pr ::tctice sone f on -:1 of 
populnti on c ontrol. 

To nodify input 'R.P. iclo ~~s 1 \vill involve sevc r nl appr m ches :-
In traditional s ocioti c=;s , t ;lo educe:. ti on syster: vras effe ctive in inculca ting 
no t only an ~'-1v['.reness of the envirom!ont, but r: l so a r espectful utilisation 
of it. 'H1e nocler n educe tion sys ten in tho Pacific ha s so f :J.r f ailed to do 
t l1 i s . 

Tho f ornal c.dninistr~l tive systen lv.'l. s utilised to enf orce sono 
cons orVL~ t i on prc ~ctices . To-dny 1s Rwific govorm~ents hav e not used tlris 
principl e effectively. Trnditional societies pl nnnod their l n nd uso to 
s one extent. ~~1oy clicl not nix settlonont with crop gardens f or ox anplc. 
Ono d i d not find a pl ot of t 1:.ro 1vi thin tho vill:l{;e enclos ure. They Baxil!lised 
n.c;riculturc1 l out put to soDe "xtcn t by pl a nting crops in tho nost sui t able 
o.r ens . For o x ;_-cnplo _Col_Q..C_0-Si t:J,. :mel AloQ_Q_SiQ 1-rere pb.nted in low-lying a reas 
ivhere they g-r cm bust v>hile yo.n \v.-'<- S lJl Gntod on centlo slopes where it grew 
bost. :Modern Rtc:iS:ic sc• cietios can ill so do tho sane on t\ larger scnle. 
Coupl ed 1-T i t h GDP .::~ s thu i_ltlin nin of developnent pl ans nust be sone nea sure 
o:f .:.\ D ,1 1· c'nv:lt'tJJl i.hml:nl d c, s trncti on r c s ul tin0 fron tho nchiovoncnt of 
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economic proercss, Thus planninc nust tc.ko accooot of onvironnon t ,l 
f.J.ct ors. Tho oncourne-cncnt of non-o.griculturc.l industries t o relieve 
populntion :pressure on tho l nnd is i nportnnt. Better plo.nned agricultural 
usc of toto.l nvo.ilc.blo lan~ so thnt it is used not only noro intensively, 
but noro effectively, is nocoss::cry. This nay be clone not only on a national 
basis , but C'..l s o on u. Pu.cific--vrido basis . '\'Jhero c. country cannot produce 
sonothi1~ efficiently, it is better t o ioport it fron another nore a ble 
to d.o so , thus tho intensive usc of furtilis ors, pes ticides, weedicides on 
n c..r c;ina l lands t:<ny be a voicle:d in c ert<:c in cnsos. 

~1croas in tro.clitionnl societies the population densities ~ere such 
n.s t o ZJ.llou sono no,::. s ure of r .. covury by the environnent, in nodern societies 
it >iill not do co. Thu.s f or exo.npl c , vrhere then :'1 cleared nrea wa s left 
l one onout:;--11 t o r vvort to ne cond:::.ry f orust, now it r:ay not be so. Active 
nnd dire cted r~ ttoDJ:! t s t o a i d cmvironuonto.l r~c overy ZJ.re thus necessary. 
For our a bove exanpl o this 1-voulcl nu.:c.n n.cceloro. ting r ogonora tion by planting 
f o rest species, ox otic or n.J. ti vo , in c..bcndoned ,c~roas . 

So fo.r, i doD.s of onvironrJGnt::-.1 utilisc.tion and naniptlln tion ha ve been 
f o:rr:mlc. ted with li ttlo idou. of tho rosul t ant chc:mgos in tho ecologica l systen 
nnd f oecl b:.::.ck offocts . For rnn t o control chanGes in enviroP..nen inl f nctors 
so the ecol oc;ic2.l s ystou of w·hich he i s o. po.rt naint.::tins an equilibriun , 
i s c.n i clo:1l d ifficult to ~1. chiovo but ~vorth striving for. For t he a chievcnent 
of this objective , it 1vould be nocosso.ry t o sot up nn extensive environmental 
nonitorinc syst.:;n , c oupled with tho o.llocr•tion of c roc.. ter priority to 
environnontc.l issues in pl{!llllinr; ~e nd conductii~tr; econonic developnont. 
There nrc constrr~ints of course, tho nost inport:mt of which is cost. An 
onvironnontal nonitorinr,- syu ton f or uxneplo, "rould be nn expensive 
nndo:rto.king . 

vlhcthor or not tho peopl es of tho Rwific w·ill be prepn.rcd to J"1Y 
tho costs cf rk:.int:~inin(;' o. bnl,'1ncod ocosysten, vlill be a ncnsuro of tho 
success of effcrts such c.s wo e re r uttinG i21to t h i s conference . 
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3. 01 i vor , DoU[; lns L. 1 Ancient Ti\hi tio.n Soci e ty' Univ. Press 
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FORE \lORD 

Many murine 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 21205s UoSoAo, to undertake a study on the conser
vation of critical marine habitats vJhich involves the identification 
and description of such areas and preparation of plans for their 
conservution. The work is being curried out under a grant from the 
\iorld Wildlife Fund ui th uddi tiona.l support from UNESCO and the United 
Nations Environment Programme. 

One of t he objectives of the study is to provide criteria for the 
selection of areas to be set ilSide a.s marine par:Y__s or reserves and 
to prepare guidelines for their mc:no.gement. Dr. Ray has dravm exten
sively on materi 2.1 availo.ble to him from ma."ly quarters ~ particularly 
through l1is associa.tion with the Conservation of Ecosystems Progra.rn 
which \ ·Ta.s carried out until l i:lte 1974 ilS p urt of t he U.S. contribution 
to t he Internati onal Biologi ca.l Progra.mrne (Darnell et al., 1974). The 
"National Uorkshop on Sanctuariesn (Ljmch 7 Laird 7 and Smolen, Eds., 
1974) provides 2. b.:tckground on marine s .::nctuaries relative to impor
tant new U.S . legisl.:ttion 1. t he Coastal Zone Management Act of 1972 
and the Marine Protection 1 Resewrch and Sanctuaries Act of 1972, and 
this is also referred to in t his study. Hovevery the point of view 
expressed here is more genera.l ~ in recognition of the fa.ct that prob
lems Mel solutions differ in vurious r egions and areas. 

Action has a lrendy been taken in vnrious parts of the \Jorld for the 
est D.blishment of marine pc.rks and reserves. The recommendations of 
internation.al meetings, including the F irs t and Second \.Yorld Conferences 
on No.tiono.l ParJ:__s ( Adams, 19 64 ; Elliott i 1974) have been important in 
leading to action. Nevertheless, there is only a small number of 
such reserves and 1 unfortunately, due to the nature o£ the coastal and 
marine environment, it is proba.ble that few of them are self-sustaining. 
Therefore, a. broad ecosystem-oriented point of vie"' is presented here, 
particula.rly with regard to the value of pa.rks and reserves in ecolo
gical research and in monitoring the impa.ct of man . 

The pr esent paper has been p r epared as a working docv~ent for those 
engaged in ma.rine conservation in general or in the creation and 
mcma.gement of marine parks and reserves in particular. It is a 
preliminary essay and is being circula.ted to attract critical comment 
with a. vie"' to its revision and expansion. 

The paper is to be r ead in conjunction with IUCN Occa.sional Paper 
No. 14 nA Prelimina.r y Cl a.ssific<:ltion of Coastal and Ma.rine Environ
ments " by G. Ca.rleton Ra.y ( Morges t 19?5). 
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PREFACE 

Marine conservation has an ultimate goal to incorporate the know
ledge derived from marine ecology into the fabric and practices of 
all societie s so as to assure the maintenance of the health and 
productivity of marine ecosystems and the diversity of life 1vi thin 
them. To 1wrlc toward t h is goal, \ve rrrust 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 s o as to exemplify hovr the broader aim may be reached. 

The term "critical marine habitat" is her e taken to mean those iden
tifiable areas which are v i t al to t he survival of a marine species, 
at some phase in its life cycl e, or of a marine habitat, community 
or ecosystem, becaus e of t he ecological processes t hat occur vnthin 
it. These may be ext ensive communi ties, s u ch as mangrove-sea grass
coral r eef sys tems, or small areas, such as rookeries for seals, or 
unique areas, such as lagoons which are i mportant as \vh ale breeding 
grounds, or even terrestrial areas 1 such as vratersheds whid1 nourish 
an estuary .. 

It is r ecognized t hat in t he long rtm ther e is on l y one critical 
marine habitat 1 t he sea itself.. The nmarine r evolution" in which 
mankind is now involved , r e quires recognition that civilization as 
we know it, or an improved life style towards vlhich vJe strive, is 
dependent upon the health, diver si t y and s tability of marine systems. 
Terrestrial areas alone cannot provide st~ficient food and other 
materials for the survival of mankind. Our ob jective rrrust be no 
l ess than t he compr ehension and preservat i on of marine systems and 
the cessat ion of man' s del eter i ous impacts upon them. 

Such an objective is simple to state and has been stated in various 
forms many t imes in the past. The s i mpl e truth is t hat it is not 
be i ng me t - not1vi thstanding many meetings and confe r ences with 
their r econnnendations , and the c l ear \·Jarnings vlhich marine ecology 
provides. The establishment of a feH parks and r eserves is a hopeful 
sign , but i s a l s o only a partial approach. There is no alternative 
to a massive , integrat ed e ffort of scientist$., social scientists 1 

l m·lyers, politicians, and pu blic r e lations personne l in a regional, 
world-\vide at t ack on t he probl em. Ecological science rrrust take a 
l ead since the primary need is to modify man' s life style to the 
r e ali ties of ecosys t ems \vhich he is far f rom understanding or con
trolling in t he sea and coastal zone , but \·Thich he is presently 
destroying. The r ev e rse appro ach -- i . e . modifying the sea to man 
or what has been called t he 1lengineering ment ali t yn - clearly will 
not \vork in t he light of our pr e s ent knovledge or for t he foreseeable 
future., 

Hovl man handles the c()astal zone and t he ocean commons is perhaps the 
mos t critical issue of la problem~tique ( cf. the Club of Rome ), since 
these areas are currentl y v iewed as a p l acebo to the overuse of t he land. 
Pe r manent solutions do no t lie in drawing lines about what are as or 
species arc to be exploited and wh~t are not, nor do t hey lie in 
expw~ion of stat e ' s rights , nor in preserv~tion of tradition .. They 
lie in ne\.r directions 1 particularl y in ecologically- oriented , regi onal 
applic~tions of system the ory, in readjus tments of life s t yl es , and 
in al t eratiens • f prejudicial line s of thought . 

One such pr ejudi ce i s that \•.rhid1 exis t s between industrialized and 
non-industrialized nati01~ or areas . The contrasts bet>veen them are 
r eal, but e~d1 is destructive in its own vay to marine resources . 
Inrluc:tri a.l i .?:e<.l nAt:i o 11s !J;ncc a1 re,1.<ly de» troyed rc.sour-:::es and have 
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exploited much ocean s pace - their o\vn as vTell as others - in their 
short-term i n terests. However, there is evidence that this trend i s 
being r eversed in some quarters . Conservdtion practice and theory 
have advc:mced and, most signi.ficantly, these nations have at least 
addressed t he need to curb population c:md per capita consumptiono 
Non-industrialized nations have destroyed more of their marine 
resources t han vTould at fi rs t seem a pparent. A few have taken some 
marine conserv.J.tion action, such as the establishment of parks and 
reserves, but these often are gestures toward the development of 
tourism. Mv,ny have laws on t he boo:Y-.S for conservation of habitats 
and species, but these largely go unenforced due to short-term 
resource or e conomi c needs. Most d anger ous is t he lack both of 
teclmology f or marine conservation a"ld of population planning. 
lli t h t he notabl e exception of a ve r y fe,., 11ecosystem peoples", the 
non-industrialized nations may face a vJOr se and even more immediate 
crisis than the industrialized ones, should pr esent trends continue. 

So far, man's approac..h to ucritical habitats11 has been largely to 
identify rare, threatened, or endangered areas or s pecies and to 
make efforts t o set them aside or protect them. \/es tern man, mostly, 
h as reacted emotionallv t o loss of aesthetic values or s cientifically 
to loss of genetic res;1..trces uhile at the same time e ating, breathin g, 
buying , selling, and t her efore destroying , 1¥hat is common or taken f or 
granted . The '~ protectionist1' approach emphasizes a dravling of legal 
or geographic boundaries s which do not really exist ecologically, 
around vhat is considered, usually on a hi ghly selective bLl.Sis, 
exploitabl e and -vrhat i s not . Su ch an approach may save the rare, 
threatened , or cndc.m.ger ed, for a time at least, but onl y s o long as 
e cological support syst ems and pr ocesses are also maintained. \Vhat 
such an approac..."l cannot do is prevent the common from becoming rare 
or the clean f rom becoming dirty. The r efore, sys t ems applications 
are recp.,tired and t his is especi ally true and difficult in the gigantic 
nsink19 \ve call the sea, or t he tortuous ecotone \ve call the coastal 
zone . I n t his coastal zoi1.e the m.J.jor i t y of the vorld 1s people live , 
and t he greatest diversity o.f life on earth exi s t s; from it man 
extracts about hal f of the pr otein he consumes, as well as a large 
portion of his recreation. 

Should present trends continue, that is, should population continue 
t o grow 9 should per capi t a consumption continue t o increase, should 
conserv<J.tion continue to be piecemeal, and shoul d man's activities 
have the effect of cr eating le<J.ky, non-viabl e ecosystems , then there 
will soon r emain but one endanger ed marine habitat - the sea itself. 

I sugges t t llat \ve t<J.kc tLc ~ppro~c~1 t:1.::.t t:1is 11 l ong-range" danger may 
no\v be upon us even though vle per fectly we ll 1mm·J that the sea is far 
f r om dead s t hat abundance and good environmental healt h remain in many 
quarters and t hat restoration of many perturbed areas i s clearly poss
ibl e . Some areas need to be set as i de as par1cs and reserves. But the 
over\lhelming need i s to meet the long-range goal s tated above. The 
short-runge objective of protect ion of certain critical habitat s is 
t he r oute tmiards t h i s end. 

Hm¥ long is "lo~1a-range11? I would guess that if concerted and d ynamic 
action does not proceerl irruuedi a t ely, some nm,r alive ,.,ill live to see 
i t. 

G. Carleton Ray 
Horges, December 1975 . 
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DJTRODUCI'ION 

Threats and Solutions 

It is generally uclmmrledged, on the basis of both fact and inntition, 
that t he 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. FtU'ther we sense feed
backs vrhich 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 stil~ deludes itself 
tl1at the seas ore .::t panac,ea to our overuse of the land. 

The literature is extensive on t his subject. Hood, ~·, (1971) reviews 
the pervasive perturbatior1s of man on the sea, and Clark (1974) summar
izes problems of coastal ecosystem conservation. Edwards and Garrod, 
~·, (197 ~ ) take an ecosystem--oriented approad1 t o conservation which 
reve.::tls many possible nevl approad1es from fisheries management to radio
ecology in grappling vi t h the mc:~ny problems before us. Ketchum, Ed., 
(1972) poi nts out tlw t nat..-urul coastal systems mny no longer exiSt, 
thnt 11 op timum human use11 rcrust be developed by meu.ns of models, and that 
a major effort must be devoted t o t his task. The U.So National Academy 
of Sciences (1 973 ) examined vJater quality criteria c:llld found that major 
emphases needed shifting, for instance, from lethal to chronic effects 
and from diversity-stability indices to the determination of "most 
sensitive organismsn for monitoring purposes . Both of the latter 
studies made a strong case for the reserve concept, a concept largely 
devoted t o botl1 preservation illl.d researd1 and v1hid1 has evolved far 
beyond early thoughts on mnrine conservation as implied by 11 parks". 
Lynch , Lnird aYJ.d Smolen, Eds ., (1 974) review the ap1_)lication of marine 
"s aYJ.ctuo.ries11 for purpos esof mitigating impact, research, and monitor
ing. 

Specific studies on the pr ecise natc.U'e of m<:m' s impact, from geologicnl 
to bio l ogi cal, abotmd. I n a brilliant, concise paper, Inman and Brush 
(1 973 ) cite impressive f.::tcts; for instance, "If everyone in the world 
decided t o spend some time nlong the 440,000 km of world shoreline, 
each person v10uld have less tllc:lll 1 3 em of shorelincu. Although only 
5% of t he vTOrld's areu is the productive continental shelf, about two
thirds of the world's population lives there. These sane areas receive 
t he bulk of man's impuct in terms of vlas te dis charge, thermal discharge, 
dredging, mining, poad1ing, and coas tal destruction . Further, they 
point out that coastal -vraters h.::tve limited flushing cupaci ty >vhich 
contrasts strongly vv:i. th the mentality which states: "the solution to 
pollution is dilutiorl-9 • 

Turning to estuaries, vlhid'l rank as among t he most productive areas on 
earth as well as among the most threatened, Darnell (1967) reviews the 
many perturbations which occur t here and also stntes: 11The dreadful 
problem thc:..t \ve face is t hat there does not novr exist in scientific 
l.i ter.ahU'e sufficient information to ~ide e colo;P-sts, in predicting_ 
t he detailed effects of major envi ropmental modifications ••• " • 
A samp l e scenario of the sorts of problems encow1tered begins with a 
study of Likens and Bormann (1 974) ,,,hich showed approximately a 1500-
fold difference in sediment yie l d bet,,reen a clenrcut forest converted 
to farm and pasture land , and a stream running t hrough rna ture fares t. 
The differences between that same stream and a construction site in 
Baltimore \,ras about 20, OOO..foldl This represents vast differences 
in the inputs of nutrients and pollutants bet-vreen these three site 
t ypes as well. Loftus , SubbaRao, un:l Seliger (197 2) studied responses 
of phytoplankton to .::t1 t e rations in the physical c:llld chemical parameters 
of CJ1esapeake Bay an<i .found t hat 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 vJe are drastically affecting the 
life support systems of essential resources to man through ecologically 
non-conforming development~ Is sud1 development, or the experiment 
\vhich could prove the final result, vJorth the risk? 

Two further scenarios are \'lOrth mentioning. The first concerns one 
of the most aesthetically and scientifically v~uedr and highly 
productive biomes of all - t hat of coral reefs. Johannes (1972) lists 
the many serious perturbations of man on cor~ reefs; the total effect 
is staggering. They include a variety of activities from souvenir 
collecting to siltation and pollution, the latter of vhid1 reduce the 
clarity of \vater and have a serious effect on coral. VIe are aware, 
for instance, of the symbiosis between corals and included a algal 
11 zooxanthellae11 and of the cleansing rates of corals, both of \vhich 
mean that silty, dark water, as is caused by some forms of pollution 
and dredging, is inimical to reefs (Gareau, 19 64i Lang, 1974). Even 
when coral reefs are included in parks, their protection is not 
assured. For instance, Voss (197 3) has reported the "death:l of patch 
reefs of the John Pennekamp Coral Reef 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 t hat the perils of pollution continue 
unabated in many ureas. Here, the literature is huge, but among the 
most astonishing cases, to my lmo\vledgc, concerns damage to a whale 
\vhich merely swam through the nboues rougesn (red muds) emanating from 
an ind·ustrial site in Italy, Pichod-Viale (1974) reports that the 
Hbale died because of deep sldn corrosion and heavy metal impregnation 
through the damaged skin. Though this is an extreme case, it calls 
our attention dramatically to t he pollution problem, and also to the 
f act t~1at \vaters in marlY parts of the world are closed not only to 
the extraction of human food, but even to human contact. 

These are but samples of the problem of perturbation by man. It is 
clear that the valuable resources of the sea \·Jill not survive without 
deliber0;te manageri.al interventi.on on their bel1 alf~ However, it 
appears unfortunate that to date national and international agencies 
have been only partially able to cope \vi th problems of perturbation. 
So long as civilization• s pattern of grO\..rth is sustained, the road to 
ecocc:ttastrophe and the collapse of muny cultures as vre knO\..r them is 
assured. Nevertheless, ,,rhereas it is cle ar that our uses of coastal 
and marine systems mt~t be altered so as to preserve their productivity, 
it remains t o be seen hm..r extensively ecological concepts will be 
incorporated into actual practice. It has been said that if history 
teaches us unything it is that man does not learn from history% 
Civilizations from Hesopotamian to Mayan have collapsed due to 
environmental abuse and t he re is no assurance that any present 
civilization is immune. For example \oJe no doubt recognize problems, 
but it is astonishing hovr readily vre reach for the quick technological 
"fixn. Forbes Magazine (January, 1975) carried an article describing 
an underwater bulldozer, developed in Japan, 47 tons in weight and 
costing about $70,000, vhid1 some coastal city mayors see as a solu
tion to their beach erosion o.nd restoration problems& There is little 
doubt t hat t he re 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 tl1at environmental 
damage threatens the support base o£ man himself at a time when his 
population is still explosively expanding and his~ capita consumP
tion is increasing. 

~_!~p_:lJ::_t_._.Qrote_ct:h_<2_n _o~ -~o-~-1:.~. _9l2_C!__n:§_r_i_n_.E:_._s_ys_tems \•ri ll interlock 
~·~i_!)]__ th_e_}..y.~_<2!__!l1e _s~. I have spoken of man's dependency upon the 
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sea as the :.marine revolutionot, in annlogy 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 Hi th ,.,hat vre l<nm1 of marine sys t~ms and although that paper 
is out of date, one still finds only a modicv~ of ecosystem thought 
in the LOS discussions. There is still an over-riding concern for 
nyields19 and 9'productsn and a wealmess in the fornrulation of long
term objectives. And there is very little planning which identifies 
systems as the proper units for m~~agement. These matters were 
examined at a recent 1Jorkshop on the Conservation of \Vild Living 
Resources (Anon, 1975) vrhich stressed the fc:.:i.lure of international 
management of ocec:m fisheries. Uorld catches have increased, but 
the rate has slowed despite an increase in effort c:md some marine 
resource populations have not proved able to withstand fishing press
ure. The \lorJ:-..shop redefined some principles of the 1958 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 Uorkshop nor LOS discussions seem to have 
considered in nruch detail the relationships between coastal and open 
ocean jurisdicti ons and management, nor the role of critical marine 
habitat identification and protection. 

Clearly, systems cannot be divided on the bases o£ legalistic procla
mations about territorial limits any more than they can be separated 
by \vhat is a "product" and \Jhat 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 
ivaddensee. The vnlue of this area as a nursery ground for inter
national .fisheries is well knmm biologically. Living resources, 
that is rene\'lable ones 1 are clearly of greater value than non-renew
able ones, as there is no theoretical limit on the time during which 
they may be exploited. Yet the decisi on by some coastal states which 
hc:we jurisdiction over the \vaddensee, or vrhic..h in.fluence it by pollu
tion, is reverse- its value is seen as more important as real estate, 
as a dump 1 or .for extraction of various non-renevable resources. 
imat responsibilities do coastal states bear for stewardship of this 
critical habitat which clearly influences an entire ecosystem beyond 
their jurisdiction? m~at is the ecological unit, how can it be 
legally described and how can it be managed? One hopes that the UN 
Conference on LOS vill come to terms vli th such questions. 

Law of' the Sea discussions and sub-discussions go on, seemingly~ 
infinitum (and often ad nauseam), but in the meanwhile, part of' the 
ansvler to marine conservation is national and regional eff'orts to 
set aside parks and reserves. Genetic and ecological systems are 
valuable national and international resources \vhich are theoretically; 
:perpcFai'iY :r~_:nevlabler ~ut vlhich are fragile. Hhen they are gone, 
they are gone with finality;. Hanhnd nrust prote,ct samples of each 
major and minor tyre o-f habitat and community in order that ecosystems 
themselves vlill be made known and protected. In the his tory of' conser
vation, early ef'forts towards the establishment of' reserves dealt 
largely Vlith species protection, mostly those that were endangered or 
of' interest to sportsmen or commerce. Associated vTi th this was the 
protection of areas of scenic or historic value; still, the intent 
\'las to preserve what \vas conceived 11 endangered11 and the objectives 
\1ere not truly ecologic. 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 
r ecently that we have realized that in very few cases indeed are 
nprotected1' habitats large enough to preserve the elements necessary 
for their continuity or the species ti1ey contain. A reason f'or this 
is that the natu.ra] ___ romrrnJni ties whj ch vJe seek to protect are not 
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stable in time or space nor are tl1ey independent of their ecosystems. 
Migratory species, as many fish and marine mammals, are only protected 
in part by reserves set up for t hem., Further, the limited size of 
reserves implies that tl1ere \vill be loss of species and genetic divei\
si ty and control over the fate of the reserve is not possible within 
the reserve itself. 1n1at vre wi 11 be l eft vri th in the end are a series 
of fragile, simplified habitats in nn other\vise altered land or sea
scape, that is, "islands" vhich are highly unstable and which can 
hardly be called "natural!' a t all., These statements rest on the 
theoretical vork of HacArthur und llilson (1 967 ) and upon such analyses 
as those of Diamond (197 5) and Terborgh (1 974). These have important 
implications in conservation. 

Thus r verx recently and largely t hrough the rise of ecosystem science, 
ue have come to l::now that what is really; vi tal is the preservation of 
processes - evolutionary, s;eneti,c, and ,ecological. This is something 
we do not sufficiently understa1d, ~1t it is not altogether intuitive. 
For example, v:e know of nutritional processes involved in the detritus 
food chain \ifhich makes mnndutory the preservation of coastal producti
vity (Darnell, 1967i Odum anu Heald, 1972). \le knovl of nutrient 
11short circui tsn in the sea vrhereby organisms moving through ocean 
boundaries trilnsfer nutrients in vmys t hat current structure cannot 
explain ( Halsh, 1972). \le al so have begun to understand the important 
role of predators. I n large fresh uute r systems the crocodilians have 
been shown byFittlcau (1 973) to be important in nutrien t cycling and 
pooling, and the loss of these predators may result in a decline in 
local fis:heries" Hmv extensively this may apply to marine systems 
is not knmm, but analogous l y , Estes and Palmisano (1974) have indi
cated t he importcmce of seu otters, ErJ1ydra, in mai n taining the com
pl exity illld productivity of their inshore habitat through their 
dietary habits, alterations in herbivore populations , and resultant 
d1anges in aquatic vegetation. These results are exactl y opposite 
to the widespread feeling t h at getting rid of predators >vill leave 
more for m~1ts harvest or has little ecosystem effect1 They also 
serve to remind the oceanographic commrn1ity of the importance of 
predators i n maintaining oceanic ecosys tem stability, a feature which 
has been regrettnbly too little cons idered in their overwhelming 
emphasis on primary productivity. The role of large predators in 
nutrient transfer, nutrient pooling, and t he maintenance of prey 
diversity ( 1'predc:tor effect11 ) has been established for terrestrial 
systems and t here is increasing evidence thnt this applies for aquatic 
systems too. Paine (1 966 7 19 69 ) has i dentified 91 keys tone" species as 
those vlhich hu.ve a major environmental effecto The identification of 
such species i s of profound importance . 

All components of ecosys t ems , large and small, play a part in tl1e 
maintenu..11.ce of ecosystem s truc ture. Uoodwell ( 1974) vvarns about the 
consequences of loss of t h i s struc ture. He issues a clear warning 
about the exploitation of t he n ilSsimilative capaci t:Y'' of living systems, 
a bit of jargon tha t hilS come to be a standard of dangerotts compromise; 
indeed " assimilative capuci ty'1 i s a bit like 11no significant effect" in 
thut neither may exist for many of mun's perturbationso \voodwell 
further stntes: "Clearly •stabili ty' at the level of the biosphere is 
of advantage to mana and he cites a l u.vJyer' s maxim in a plea for an 
international nno r e leuse" policy f or pollutants: .§iS utere ~ ~ 
A!:_~::E~ ES>_l2 laedas or ;9use your Oim property s o as not injure another ' s". 

In a r eluted sense, Holdren ar::.d Ehrlich (1 974) call to our attention 
t he unatt:tral services 11 o f nutural s ys tems: food production, conversion 
of WilStes , control of the majority of pests and diseases, and storage 
of genetic information. No t eclmology of man, nov! or in the foresee
a hlP J'utcu·e , ,·an 1-e.t·.E'o.L'm ·t l:">'e 8cT\r_i .:e_q t.0 t)Je e.xte11t necessary for 
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our present civilization's continued support on this plane to They also 
point to a vastly important fact of life, that man emphasizes the 
productivity of systems, whereas nature empl:J.asi zes stability. No more 
pertinent example can be found for the man-nature con£lict. Thus, 
ecosystem evolution progresses towards E£~ community productivity 
because mature natural systems recycle nutrients efficiently. Man's 
"systems", such as farms, are simplified and recycling is minimal. 
Further, vle cannot depend on tl1e oceans to solve the conflict. 
Holdren alJ.d Ehrlich point out that its vast bulk is deceiving; 99% 
of oceanic productivity takes place under 1 0'/o of its area and half of 
thnt is in the Oo1% where coastal upwellings predominate. According 
to late FAO figures, 'vle are nlready harvesting over half of the poten
tial protein of the sea; at the snme time , \ve are destroying the seats 
production potential. Uhat the result has been on stability is not 
Jmovm, but clearly there 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 managementn approach to marine resource 
management. This means thnt we must pl ace our efforts on two levels, 
the first of which involves systems concepts and the second of which 
involves implementation; put another wny, we must evolve a strategy 
for murine habitat protection and, flowing from this, a technique for 
procedure. l-ie must employ multidisciplinary efforts and effective 
information transfer so tl1e1t our efforts will not be isolated. And 
we must do these things rapidly. 

must not await the accumulation of 

\vas among the first to review the marine 
parks of the world. He laments that 91 past conservation action has 
stopped, to a great extent, at the edge of the s ea; resources beyond 
were 'out of sight, out of mindtn. As far as parks vJere concerned, 
he \•Tas absolutely correct. Bjorklund ( 1974) gives the most recent 
review of marine parks and vre see that even now these protected areas 
are pi ti£ully few. Even more notable, there are £e1t1 nations which 
have t e1ken the ecosystem approach to marine conservntion and none 
which hnve truly implemented it. Thnt is, the park/reserve/sancturay 
concep t ranks high, but \·That ho.s not been considered in nearly enough 
detail is hov their establishment will make enough of an impact on 
man's pccrturbations so tbat present trends may be reversed or nt least 
intelligently moni tared. This clearly involves considering the long
range biological heal ti1 of protected areas, their relationships to 
the marine and terrestrinl ecosystems on which they are dependent, 
and their utilization for research and monitoring. Utilizntion for 
recreation, as implied by "parks", is certainly important, but remains 
subsidiary to t hese broader ecologicnl objectives. 

Other aspects of this problem are that 11 parksu and nreserves" are set 
oside by boundaries which are almost always ecologically 11 leaky' and 
the very o.ction of "setting aside" raises conflicts with those \vho 
often would benefit most from marine conservo.tion. Most notably, 
sport and commercial fisl1ermen need more. not less, conservntion action 
in order that the naturnl productivity on \vhich they depend mny be 
preservedo HovTever, fishermen often stand against reserves in fear 
of losing 1trights11 • Similnrly, hotel and property owners fear losing 
property vnlue o Strangest of o.ll, some who purport to appreciate the 
benuties o.f the sea (shell and cornl collectors, for example) do not 
vrish favourite are us to be put off bounds, but continue to exac"': a 
stupendous toll from the sea.. Therefore 9 park and reserve establish
ment is seen by many to be in competi tic-11 1v:i th their interests, when 
0ctu<1lly it is J2.£E;.S:~_s_e_~ ..!_l~~-2J2.Po~Lt.<: ·· 
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Another aspect concerns the setting aside of 19research natural areastt. 
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 th~t to some, conservation requires development ; they object to 
large areas being devoted to narrmv scientific and educational purposes. 
Is not lmovrledge of how systems vrork at the heart of the matter? That 
is to say that even though w2 overcome obstacles, our vis tory may be 
Pyrrhic. It is not sufficiently appreciated t hat such action will 
result in only limited ecosystem-process preservation. The most vital 
use of such areas may lie in the moni taring of man's actions 1 in 
research, and i n t he use of t hese efforts to mitigate t hose actions 
t hrough modification of them. Rese arch and monitoring in natural 
are as mu.s t determine >Jhi ch of man t s actions are camp a ti ble, which 
prohibited, and \vhid1 to be modified . The standard must clearly be 
ecological, not socio-economic, and these determinations must be made 
on a site-specific basis ( HcCormi cks 1975 ). 

There is a great difference be tween developed and lesser developed 
nations in t hei r approad1 to t hese issues. The former tend to be 
"preservationis t" and the latter seek 11 development11 ., But vri th regard 
to monitoring of man's a ctions, their needs converge. The Man and 
the Biosphere Proje c t C on ' 'Conservation of Natural Areas and the 
Geneti c Haterial They Contain;' c l e arly recognizes this and has made 
an effort to define "biospher e r eserves 11 (UNESCO, 1974) \vhich we find 
to be t he closest present approximation betvreen r eserve purpose, 
ecological r eali ty and the desire of many nations to monitor and 
control development. But it must also be emphasized that these 
reserves do not replace t he older 1'park" and otrcserve" definitions t 
rather t hey au9TI!en t the par k concept. 

11The concept of biosphere r eserves involves a broad philosophy 
of conservation. The great changes in the -vmrld in the last 
decades h ave made it cl ear that a new dimension in conserva
tion acti on is required, to provide both for the perpetuation 
of t he earth's living resources in all the ir variety, and for 
tl1e proper s tudy and vnderstanding of the d1ange affecting 
them- for the future use and enjo)nnen t of mankind. The 
international network of biosphere reserves is intended to 
provide this new dimension by the maintenance of ecological 
processes on an appropriate scal e . The concept of biosphere 
r eserves may be viewed as an approach to maintaining the 
integri tz of biological support sys t ems for man and nature 
throughout the whole biospher e . As such, it involves conser
vation, restoration , and t he acquisition of knov1ledge for 
improving man's stev;ardship of both t he domesticated and wild 
countryside11 • (Emphasis supplied). 

I hav e underlined \vh<::~.t I believe to be the most salient thoughts 
vlhich, if understood on an ecosys tem l evel, describe the magnitude 
of the t as lc be fore u s • Indeed , the emphas is on processes and steward
s hip is no small matter. No longer can the "se tting aside" of marine 
areas for thei r ameni ties_~_®::.._, __ as "parks21 imply , be our isolated 
purpose , for t he ecological he a.::!: t}~ -~-€.2-.~ll_enc_o_mpassed are as cannot 
~e g:u,arante_ed by_t_l:~i-~ -~-~---~· TJe must also l e arn to think in 
t e r ms of t he health of the sys t em uithin vrhich reserves are located. 
No longer may we delude ourselves by calling part establishment 
••ecosystem prote ction11 • Further 9 the surveys v/e undertake for the 
establishment of marine parks and r eserves must incorporate a new 
l eve l of sorhis t ication .far beyond the leve l of platitudinous recom
menrl a ti on . 
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It is widely recoQ11:ized th<J.t iJ. cl<J.Ssification scheme for biotic 
provinces m1d habitats is a necessary first strategic step to guide 
an inclusive selection of reserves . It should wlso serve to build 
redw1dancy into the reserve system to circumvent lose from n<J.tural 
catastrophes or the inadvertent <J.ctivities of m~1. It is not possible 
to define marine biogeography in detail <J.t present 9 but it is possible 
to erect iJ. pragm<J.tic scheme. Therefore a tentative cl<J.Ssification hns 
been provided in the form of n comp<J.nion pnper to this one (Ray 9 1975). 
This is, necessnrily 9 iJ. brief summary and is to be tiJ.ken as a possible 
point of departure only. D<J.Sm<J.nn (1972? 1973<J.) and the IUCN (1974) 
have suggested cl<J.Ssific<J.tions for terrestrial biotic provinces, empha
sizing vegetation. It would be fncile to say that a vegetational 
clnssification of marine biotic provinces is impossible, yet there 
are some hnbi tats for vhich it is essential, nwnely sea grass beds 
where the nnture of nutrient recycling closely npproximntes the 
terrestrial condition and Hhere vegetational characteristics predomi
nate. Unfortunately, no comprehensive vegetational or floristic 
cln..ssification for the sea exists. Presently, vlater m<J.Ss character
istics, in combination \·lith bentllic structure and zoogeography? 
dominate marine classification sd1emes 9 placing a level of complexity 
<md dynamism on them \vi th \:hich those vTho deal wi t .h terrestrial 
systems are not usually familiar. 

A second sort of classification is tllat for protected areas 9 and it 
crosses both tedmique and strategy. That of Dasmann ( 1973b) poses 
some difficulties when applied to aquatic sys terns as there is probably 
no such thing as a nstrict nat-ure reserve1' anywhere in t he sea. 
Downstream effects and the mobility of the living and non-living 
constituents of the l'lydr osphere me an t hat only a very loose definition 
of this t erm in coastal or marine environments is possible . Never
theless, we do not propose to argue such points in detail here. 
Dasmarm' s terms are qui tc sufficient for present purposes, though 
this paper attempts to r edefine and simplify them explicitly or 
implicitly. 

\ 
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The Lamb misus'd breeds Public strife 
And yet forgives the Butd1er's Knife 

Au~ries of Innocence 

\Vi lli am Blake 

But \vho are those that see no sud1 dichotomyf who depend upon, love, 
worship, cajole, fear, use, or misuse their environment directly, 
and \Iho have neither l,public'~ nor 11 butchers"? Conservation is an 
activity required because of t he impact of industrialized, "biosphere 
man", \vl1ereas "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, tedmological society" and 
"those who are tied in v.ri th the global tedmological civilization". 
Dasmann draws on the term 11 future primitive" of Gorsline and House 
( 1974) for a new direction in both life styles and conservation: · 
"This does not mean t he rejection of the best of modern technology, 
but it does mean the avoidance of the worst. It does mean using the 
t ools and energy t hat are still available to create something perma
nent, to create a \vay of life that cr..n be sustained . In such a way 
of life, nature conservation would necessarily be taken for granted, 
since people will r ecognize that their future depends on the health 
and di vcrs i ty of the natural vror l d. n D as mann ( 1 9 7 5 b) enlarges on 
t his issue, calling attention to the need t o push responsibility and 
authority back to a more l ocal leve l, reminiscent of Sd1umad1er 1 s 
(1 975 ) marvellous title: 91Small is Beautiful. Economics as if people 
mattered~~. 

Recentlyr I have queried: nnow can tradition, utilization, and con
servation be made compatible in the sea? 11 ( Ray , 1975), also pointing 
out the many conflicting traditional uses of the sea and the rapidity 
with which nev traditions become incorporated into culture's fabric. 
'dhat is not traditional is an ecological basis for human behaviour. 
It uoul d be a great error to equate traditional, subsistence cultures 
or ecosystem peoples as 19right1' and industrialized peoples as "wrongn • 
The above definition of Dasmann avoids doing so. 

Yupiktak Bista ( 1974), a publication of an Alaskan Eskimo corporation, 
asks the fundamental question: nDoes one way of life have to die so 
another can live?" It reminds us: "Uhen the balance or circle of life 
as it has been called is broken, birds and fish and animals begin 
dis appearing from the land . Uhen they are gone, so are the people 
\vho depended on them ••• Poverty has only recently been introduced to 
native COl'l1Jrn.llli ties. Up unti 1 a lmndred years ago people were living 
a finely balanced economic relations:bip vr.i th the land. 11 This is a 
moving statement, but does it still represent a usefUl position for 
traditional culture and if so which ones and to what ext~P..t? Surely 
t here are places where acul tural impact statements" need to be made 
as much as nenvironmentaln ones, in the face of 11developmentttl 

There is a mandate that conservation, no less than exploitation; 
: ecof111;ize traditional and substencc rights. This not only cultl.
vates good \•rill but is part of the fabric of simple justice. Never
theless, "tradi tional11 activi tics do not long remain compatible with 
either their ovm ori gins nor wi t}l t he dynamics of ecosystems. They 
are subject to external influences and d'langing technology in exceed
ingly subtle uays which often escape the attention even of social 
anthl'opologi9ts . They also cJ1nnge through the increase in populations 

' . .... 
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of peoples recognized as 17 traditional11 or 1~aboriginal11 or nsubsistence
oriented11. 

How \lill it be possible to reconcile these problems? Perhaps 11eco
development11 is an ansv1er. The Government of Papua Ne'v Guinea has 
tentatively defined a set of guidelines, quoted here from IUCN (1975): 

'11. All our people have t he right to a safe, healthy, 
productive and culturally satisfying environment 
whid1 permits a life of dignity and well-being. 

2. He are the trustees of the environment for future 
generations and our approad1 to development must 
reflect this. 

3. Pollution of land, air and uater in quanti ties 
vrhich cause the degradation of the environment 
must be controlled. 

4. Habi tnt and \vildlife management must receive con
sideration in plnnning our development. 

5. Protection and enhancement of the environment 
require s education directed toward living \'lith 
our environment. 11 

These guidelines recognize the people t s rights to be involved in dec
isions about acceptable patterns of development. They recognize cult
urcl and environmental v alues togetl1er and the danger in sacrificing 
these for short-term economi c gains~ They arc close to the concept of 
the 11future primitive11 , i.e., the acl1ievement of n uorld-\Vide ecologically 
and ct.-ll turally sustainable v1ay of life. The true meaning of 11 ecolog~' is 
brought back for l 1ecodcvelopment 11 tmi tes man and nature. 

It is particularly important to develop means by 'vhich marine conser
v~tion may be inte[\ated into patterns of ecodevelo£ment 1 building 
f,rom local lmov~ledge and customs 1 and taking; into account traditional 
uses of the sea. Sud1 an approa~~ would link conservation with increas
ing the economic vrclfare of people in ways that are ecologically sustain
able and can therefore be enduring. This vrill not be accomplished by 
the same means everyv1here. There is no more a social common denominator 
than 2.11 economic one for describing 11value11 • As McCormick (1975) points 
out: nA written document organizes and presents alternatives, but the 
sume policy cannot nlways be applied effectively everywhere. Local 
accommodation to specific needs and problems is the best means of safe
guarding the critical habitats to be protected." This does not imply 
a dilution in effort, but rather the gaining of strength from parallels 
betvreen culture, ecosystem, ;:md the aspirations of people. Ecodevel
opment needs to be explored as a means to that end. The nature of 
parks and reserves vrill be dramaticnlly different in various parts 
of the uorld as n result. 

Man is forced, pending much greater ceo logical kno~hovr, s ti 11 to 
place as his highest priority the protection of ecosystems and to 
interfere Hi t •" them as li ttlc as possible. He is far from control 
by means of :·mov.rledgeable manipulation. Therefore he cannot place 
socio-economic values before ecological ones. Yet, to imply a sharp 
line be drmm between the two vrould be n great mistake., Unfortunately, 
conservation is yet in its infc .. ncy in uniting the two. 
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The Nature of Ma:r:ine Ecosystems 

Before we proceed, it is useful to c~nsider the nature o£ 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, imp~es in import~ 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,~., (1974), 
and Darnell (.!.£ ~· ): 

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 v1hich we 
must cope. \>lhereas large-scale mobility or migration of major 
ecosystem biomas s is more the exception terrestrially, it is 
the rule at se'a. Hhole 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 \'later Current Among Evironmental Factors. 
Of nll the factors of the al],ua tic environment, "'ater current 
i s probably mos t important in the lives of marine organisms, 
and an understanding of vJater currents is basic to aquatic 
system management. Currents provide transport for many marine 
organisms and the ir deve lopment stages. They transport chemical 
nutrients and particulate food. They bring in oxygen and remove 
"'astes . Their force de termines, i n large neasure , which species 
may exist in an area. Currents also determine t he quantity of 
fresh\vater and sal tvater \ifhich enter an estuary and the overall 
circulation patterns may determine t he temperature of a protected 
body of \vater. They also trigge r events. Management of a coastal 
or marine area rests on mnintaining the normal current patterns 
as \ve ll as their seasonal volumes and regularities. Management 
must also be based on an unde r standing of currents in order to 
control u ps tream events which might reduce the quality of the 
water bathing i n area. 

3. Ecotones and Transition Zone . The shore and coastal zone do 
not separate land and sea, but unite them. Neither geologically 
nor biologically can the coastal zone be defined as a complete 
ecosys t em; it is the i n t erface between two systems and, charac
teristic of such ecot ones or transi tion zoens, is immensely 
productive as n r esult. 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 cont inuum, though the boundaries 
can be subtle. The seats t exture varies with eddies, circulation 
cells, currents, up\lelling, s alinity, and temperature, and any 
of these may form boundaries in addition to physiographic 
[x)wJdariF>s by wh i l'h i:e.r·r-c~ tr:i al envjromnen"b; are largely separated. 

I 
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5. Dimension ality cmd t he Living Hydrosphere. Life exists on land 
as a thin surface skin surrounded by an atmosphere \·Thich is 
w..:.nhabitcd on a permanent basis; thus, terrestrial systems are 
l argely t\·ro-dimensional. The sea is a 11 bouillabaissen of 
orgill1isms, nutrients, degradation products, inorganic d1emicals, 
and pollutc.nts. This 1'livingn quality of the hydrosphere, in 
contrast with the 11 abiotic11 atmosphere, adds a third dimension 
of large scale to marine systems. 

6. Physiological Continuity. Most aquatic animals arc not nsealed 
off11 by virtue of a relatively impervious skin, as land animals 
largely are. Most aqu atic organisms are in physiologic continuity 
1vi th 111ater and are generally very susceptible to foreign substances, 
pollutants, or nutrients, i•:llich enter the ir bodies vii th facility, 
tl1en quickly are incorporated into the trophic structure. ExceP
tions, of course, arc the ai r-breathing ~ 1 re-entrcmts11 , i.e. t he 
aqu atic reptiles, birds 1 and mammals. 

7. Inverted Pyramid of Biomass. Terrestrially, ~1e greatest biomass 
is found in primary producers; much is locked into the nbottleneck 
of ecosystcms11 , cellulose, whid1 is s lowly degraded and recycled. 
Aquatic systems , 1vi th the: notable exception of algal beds, sea 
grass beds, a.'Vld some reefs wl1ich are dominated by algae, do not 
have the great est biomass at the 10\vcst trophic l evel. Rather, 
phytoplankton productivity compensates for the lack of biomass 
so that production on an u.."1nual basis is very great, but the 
amount of plant material present at any one time is usually far 
l ess in \Ieight pe r unit volume of habitat thill1 that of the 
consumer levels. 

Co Tl1C 91 Sinlcn '1 "DO\•mstrcam Effect:~? ill1d nsl1ort-Circui ts?t. 
Ultimat e ly, rcin£all and l and drainage carry terrestrial and 
atmospheric nutrients, pollutants, and silt to the sea. Thus , 
the sea has been calh:d a '1sink11 • Forests, estuaries, and 
marshes are natural n fil tcrs0 vlllich retard tl1e process of passage 
of products, either harmful or bencfici.::1l, to the sea. The 
"downs trcam cffcct'1 , as tl1c name implies, refers to the mobility 
of silt, pollutants, nutrients, .::u1tl organisms over great distances 
and to tlle effects in their Hake. Organisms and their food chains 
move through oceanic features both laterally iilld vertically, often 
again..s t currents, and provide ilshort-circ-ui ts91 ( Vlalsh, 1972) to 
nutrient and pollutcmt transfer , -t:he magnitude of whid1 we have 
only begun to suspect. T:1esc are among the features v!hich make 
the protection of marine environments so very difficult. 

9. Eutrophy. Oxygen supply is taken for granted in terrestrial 
environments, but it can be critical in the sea. Eutrophy 
r efe:-s to the over- enrichment of a body of water so that it 
becomes so productive that tlle biological oxygen demand may 
r each l evels beyond the oxygen s upply, thus depleting this vi tal 
substance and causing anoxic conditions . Large-scale die-offs 
of oxygen-dependent organisms may result. Particularly vulnerable 
arc ...:staL.rics, lL'.goons, :::;.1cl tl1e r c l.:ltively st::.gn.::1nt bottom waters 
of fjords, enclosed seas, and oceanic trencl1es. The danger t o 
trenches may be a surprise to some, but the suspicien grows among 
marine scientists that the life of trenches is presently endan
gered by the degree of dumping that occurs in some of them. 
Should organic vlas tes te clumped there in sufficient quantity, 
those poorly circulated vaters could become anoxic and much of 
their chara.cteristi c bio ta vrould 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 eurthqual:es, floods, violent storms, and 
vulcanism. Shorelines, dunes, banks, and shoals move to d1ange 
the f nces, even t l1e bound m~ies 1 of whole marine s ys terns. Dredging, 
bulk:1eacting, channelization, damming of rivers, and other attempts 
to contain or alter n.:1tural geomorphological processes are usually 
doomed to failure and arc creating great problems (Inman and Brush, 
1973). It is difficult to establish reserve bou..YJ.1aries which 
encompass such natural alterations as the movement of inlets, 
ba:'1ks, and be2,ches. It is also sometimes forgotten that natural 
geomorphol ogi cal change creates new habitats critical to the 
existence of certain orgav:tisms; for instance, certain shore-birds 
depend on new or recently storm-scoured sand beacl1es. Sue.~ 

asterile21 beaches are not solely t he habitat of the beach buggyl 

Summation 

Perhaps the point is ~1ow clear that t:1e strategy for environmental 
conservo.tioil fo.lls vri t hin the rec..lm of ecosystem science, that it is 
a:.1 immensely difficult ecological-social problem, th.:1t the descriptive 
phase may begin systcmati c <llly vri th the aid of a classification scheme, 
a"ld that tecrmiques of description and i mplementation should flow from 
this base. A l engthy discussion of conceptual approaches to marine 
ecosystem preservation is not appropriate here; some thoughts on the 
nature of marine systems have been expressed and hopefully will suffice. 
The bulk of this paper is more related t o establishing an approach than 
to theoryi some as~)ects of t his are difficult enough in themselves. 
For inst<mce, f or required detail , \le ui ll have eventually to employ 
workshops to elucidate such questions as: m,Jhat jurisdictional methods 
shall we employ to resolve conflicts between r ecreation , fishing, 
conservation, and mineral exploi tatio:'l adjacent to or within marine 
rescrves?H i~\fuat tradi tiono.l values are ecosystem-compatible and 
vihich arc not?~' 11Uhat arc t he interfaces beh1een land-oriented and 
marine-oriented conservation prc.cti ces?'1 "Hm.,r do geomorphological 
processes affect jurisdictions involved in marine habi tat conservation?" 
nmw.t u.re the indicator species which vJe wish to employ in the moni
toring of reserves'?11 11 \Jhat is tlH~ nature and extent of the buffer 
zone in protecting t:1e core r escrvc?:1 11HO';l \Jill the many national 
and i:1tcrnationu.l agencies responsibl e for (or interested in) marine 
conservation coordinate t heir diverse ( or conflicting) efforts?n 
These are among the many emerging matters Hhich are dependent upon 
a sopl1isticated comprei1ension of marine systems. Mos t are already 
r eceiving some 2-tte:ntion in various quarters, but integration of 
interests is not yet sufficiently strong. 

In conclusion, there are two concurrent considerations. First, we 
nmst work tovards the identification of 11 cri tical" areas and the 
nbuffer11 zones upon vrhi ch t he integrity of the critical areas depends. 
T>e selection and description of critical areas must be done in such 
a \lay that many n a t ional and r egional efforts are compatible and 
comparative~ The selection of "''l1at is 11 cri ticall' must be according 
to a set of agreed criteria. Some specific rese rve function or set 
of functions for selected areas must be identified from the start. 
Second, we must work to evolve a con text for opcration 7 based upon a 
classification scheme CU1d a format for information gathering for 
marine aDd estuarine l~abi tats. These tvJO aspects should evolve 
together, not necessarily s equentially, and guide lines for cons erva
tion managenent vTill evolve directly from t~1e level of our under
standing on all levels, ecological to social. 
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The rationale is: given \ve do not understand ecological processes 
well enough to be able to predict the effects of man's perturbations; 
g_iven our desire to protect the integrity of nature; given that marine 
2nd es tuarine systems arc too large to protect by means of reserves in 
their entirety; given that the existence of a diversity of biotic 
provinces, habitats 1 species, and cultures of man is probably reflec
tive of ecosystem processes in all t:1eir complexity; therefore, let 
~~set about assuring that diversity in all its aspects is represented 
in protected areas for the principal reason of unde rstanding those 
processes and f ormulating procedures for m.:m' s actions which will 
neither jeopardize ti1em nor - in t he long run - man himself o As a 
corollary, w2 nus t sec our efforts not merely directed towards the 
protection of pristine remnants of man or nature, but also towards 
the restoration of habitats vTi tl1in already devastated, despoiled, or 
perturbed areas (Nev York Bight, Florida's coast, the Baltic and Medi
terraJ.'l.ean Seas, the seas about industrialized Japan, some reefs of 
East Africa, Hauai i , etc. ). Ue must allov that m;::m vlill soon have 
within his grasp tl1c impr ovement of many areas as, for instance, is 
indicated by our stated desire to develop mariculture and to maintain 
t:1.c productivity of wetlands. 

There are clearly ecological, life-style and philosophical matters to 
be considered in our endeavours. No t all people or places arc the 
samr~, nor should they be. The study of history, archaeology, and 
plaeontology give us a sense of the past and the fact of evolutionary 
change. The science of ecosystem eco l ogy, \Ii t h man as an integral 
part of nature, can aid in t he development of the ethic that the only 
nreservc" is the Eart£1 i tsc lf. The preservation of bits and pieces, 
as ~ 1 parks'1 or ''biosphere rescrvesn 1 is a11 cssenti.::tl interim measure 
wllicli \·Jill be necess2..ry so long as man cannot police himself and 
remains ignorant of - or ignores - naturul :r>rocesses. Ecosystem 
science, in our vicv, is thus essentiL1l, both in the reduction of 
ignor<rrlce .::md the evolution of etJ-1ical v.::tlucs. 
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BACKGROUND ON DEFINITIONS AND PRINCIPLES 

Terminolog_y 

Definitions u.:re important, but must be interpreted vri th flexibility. 
It is not useful to quarrel over semantics though it is obvious that 
terms have quite different meanings according to language and local 
customs. The vi tal mutters arc that llabi tats be prese rved, that the 
purpose of protected u.:reas be \·:ell-defined, and that they be managed 
according to ecol ogical knovledgc aYJ.d a set of enforceable and 
realisti c guidelines, not that names merely be applied to areas for 
vrhich there is no real management or stated purpose. 

Nomcnclahlrc~ falls into t•;~o categories, title and function. By 
11 ti tle11 is meant simply uhat vre call the area. Function is considered 
below. Dasmann ( 1973a) considers aspects of both for terres trial pro
t e cted areas: but it is my belief that we can make a simpler effort 
here. Bclyi11g this is t he surrurtary given by Bjorklund ( 1974) in \Ihich 
52 marine reserve names are now in usel Nevertheless, a fev1 examples 
may suffice to clu.:rify. Blumberg (1974) describes 11 santuaries=~ in 
the Commom1cal t h of :t-·lassachusctts ; these actual l y describe adminis tra
tive zones for control or prevention of activities on the sea bed, 
such as construction, removal of sand or gravel, inciner<J.t ion, dumping , 
and t l.le discharge of coolant uc:tter. Tl:.us, s uch a "swnctuu.:ry" is 
hardly complete, but serves criticCJ.l control purposiC!s. The U.S. 
Depu.:rtment of t:1e Interior ( 1973 a, b, c ) talces a broc:td vie\·/ in 
defining a'1 11ccological range11 as encompassiDg C}1tire or nearly entire 
bioti c units or ccosytems sv.bste~ntially unaltered by the actions of 
m<:m and narcas of ecologi c<J.l concern;·l as t {lOse Hl1ic.."t '1 contain resources 
that arc p2.rt of the totc:tl ecosystem; and vhich if compr omised, could 
endanger resources v.ri thin the proposaP. Clark ( 1974) identifies 
nvi tal areas'1 7 narcCJ.S of environmental concern11 , and :~areas of normal 
concern11 Hhich he notes arc analogous to the ~'prcservationa 7 nconser
vation", and 11 development11 zor.Lcs established ~Y the State of Florida 
( see c:tlso Johnson, 1974). Last, 11 rcsearch natural areas17 describes 
both title and function cu::c~ is a n21nc -2xtcnsively used in the U.S. 
It is even incorporCJ.tcd into the Fede:rCJ.l Commi ttcc for Research Natural 
ArcilS which is currently c:ttt~mpting to identify such places v'lhere s tudy 
can be made of gene pools cu'1d t}lc structure and function of natural 
cor!ll1n.mi ties to provide baseline dat a for long- term moni taring of 
env ironmental qua lity. 

In short, names u.:re important, but t hey should not cloud the major 
issues of ecosystem preservation through the estCJ.bl ishment of a series 
of r eserves. For purposes of t i·1 is paper 7 four t e rms (titles) are 
p a.r illnOUJ:~ t: 

1. Reserve. An inclusive term f or any u.:rea \vhich is set <1Side for 
spcc:i. al purposes and for 1.'ll·1ich management guidelines are estab
lished . Nost of Dasmann's (1 973b) terms apply. Thus, a marine 
~'reserve·1 may incorporate onl y the single purpose of a moratorium 
against such cxploi tation for u. region vri thin \·lhich fevl other 
r estrictions exist or of setti:.:1g <1Side an CJ.rca to protect breeding 
grounds for which there has been no previous protection. Other 
reserves prescribe against ce rtain deleterious extractive use, 
for ex3l'nple oil, gas, sand, or gravel. Still otl1er reserves may 
emphasize scientific r cse<J.rch ( i.e., research natural areas ) or 
sporting activi tics. 11 Strict~1 nature r eserves may forbid all 
trespass except unde r penni t ( Antill'cticc:. ' s Specially Prote cted 
Areas ). nsanctuary" is a kind of strict reserve, but with widely 
varying application ( cf. Lynch, Laird, and Smolen, 1974). 
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2. P<U'k. A kind of r eserve in v1l1ich recreation and/or public educa.
tion arc emphasized. 

3. Core. 'I'he park or reserve itself vrhich incorporates the 11 critical 
marine llc::.bi tat:1 • In many cases~ r.1or e than one 11habi tat11 is 
included. In others, historical or ard1aeological sites comprise 
the central feature. 

4. Buffer. An c::.rea adjacent to or surrounding the core and upon 
Hl1icll tllC core: depends, or vice versa, in the ecosystem sense; 
i.e., an a area of ecological concern'1 as it is sorretimes called. 
This is the hardest term to define. 1.!hat is ;'cri ticaP may not 
be known. Once a core area is acquired, it may prove not to be the 
critical Oi1e or) in the case of geomorphological change, it may move. 
The difficulty lies in t:1c identification and prediction of natural 
processes. 

Reserve Function 

Protected areas or those managed along sound ecological principles 
serve a 11umber of highly releva'1t purpos es. First , t hey tell of 
nat\U'al processes c::.nd serve as areas in which to measure man's 
pertv.rbo.tions. J enkins and Be dford (1973) emphasize the importance 
of environmental baseline data. As Hoir ( 197 2) puts it: 11 A greatly 
augmented, purposeful, i1ational and global natural area system can 
provide an invaluable biological basis f or measuring man's impact, 
and his future security, on tl1is planet;'· Ecosystem research, 
especially that wilich is proccss-orien t e d 7 is central to t his task 
and rese rve s mu.s t be set up in some of the most productive and 
desirable places, in terms of value for exploitation ~ so that -v;e may 
do research tO\vards the development of predictive capability. Second, 
reserves serve to protect species and llabi tats "lilich are endangered 
by ma11 and •.vhich embody unique processes and/or genetic materials. 
Obvious c2.ndidate species are l2.rge vertebrates such as birds, marine 
mammals, turtles, and crocodi liai'ls. Obvious candidate areas are 
productive estuaries, mangrove s and coral reefs. There are several 
other .functions, bt,1t vrlwt parks and reserves cannot do is survive 
intact outside the context of tl1c ecosystems of \·Thich they arc only 
a parto TLus, buffer areas must be established to include the support 
systems l!ilicll usually derive largely from outside t he core areas. 

The preceding relo.tes t o tlle iden tifi c:wtion of n a tural ecological l.mi ts, 
such as ha bitats or comrmmi tics or e cosys terns. There is another rather 
different, but no less important~ use relating to education, the preser
vation of cultural values or of traditional usc s and t he continued 
El.pprcciation of nature's amenities by mankind in general. The t\vO 
might be contrasted by saying that the former is ecological, the latter 
cultural, but a false d icho tomy bctvreen man and nature must not be 
erected. Eco- preservation and c eo-development enmesh the t\vO inseP
arably. 

Ue must nmv relate terminology ( vrl-lich is less important) with function 
( u hicJ.:t is all- important ) . The former simply describes a three
dimensional space. The latter describes our philosopl1y and use with 
regurd to tl1at space. Sure l y , t he tvo arc difficult to separate, or 
inevitably semantics suggest bot}1; t he point is not to let semantics 
inte rfe r e Hi t l1 our i n t ent . To t }la t end, I offe r a conde nsation of 
functional definitions ui1id1 have been \videly used heretofore : 

1. H..:lbi t a t p r eservation. These are as are primarily for protection, 
ai1d. rriO..~agerne-nF" o£e ssf'n t:i i"l Cl' c; l'l..~C'..i <11 i_ :ze d .:tre a componcn ts of 



21 

SPC-IUCN/ 2RSCNj\VP o 5 

marine systems. The management emphasis is on preservation so 
t hat representation of the diversity of habitats in the COClStal 
zone and adjacent \·raters s:1all be maintained. Preservation of 
endangered species and habitats rrrt..l.S t; by definition, involve 
1IDique areas either because man has eliminated a component of 
ti1e area (the endangered species) or because similar areas no 
longer exist. Long term researcl1 is essential for the contin
uation of these species or habitats 1 including natural population 
studies, reproductive biology and recruitment rates, energy flmv 
and nutrient recycling 1 carrying capacity, husbandry and pathology, 
impact of perturbation and the extent of the buffer zone 1 and 
alternate areas for propagation of endangered species. However, 
studies should be on a 11 not-to-interfere 11 basis, so are primarily 
observational vi t h a minimum of sampling. A notable exception 
to the latter point is: v!hat to do about preservation of sub
climax conditions? Tllis \vi ll require careful management, 
especially in small reserves where l imits of space interfere 
with creation of nev1 :1abi tat. 

2. Species preservation or co1~ervation of genetic resources. In 
order to maintain species populations there must be a diversity 
of areas for protection of migratory pathvTays, spmming grounds, 
nursery grounds 1 and feeding areas. I n some cases this involves 
the preservation of existing conditions 1 in others the re-estab
lishment of former inhabitants. In all cases, researd1 \vill be 
mal'ldatory for the clarification of environmental correlates vTith 
the particular species 1 presence or ab1.U1dance. In other \lords, 
vhy is the species there, iii th vl1at does it compete, and '"hy are 
there as many (or as f e v) as there are? The same statement vli th 
regard to subclimax stages applies here as above. 

3. Research. Tl1ese are as arc for s cien tifi c research, monitoring 1 

a.1.d to establish ecological baselines against vhicll to compare 
and predict the effect of man's activities. Most important, 
they are necessary to develop an understanding of natural processes; 
wi ti1out Hhich nei tl1er reserves nor man himself can survive. T\ro 
basic subdivisions are possible: (a) 11 natural history" in vhich 
observation and a minimum of manipulation are involved. This, con
trary to some opinion, may involve extremely sophisticated metllod
oloay, such as remote sensing and telemetry. The emphasis is 
observational v:1ich is the only type of research to be permit ted 
vTi thin a strict natural area; (b) 11 manipulati vc11 in which some 
disturbance is essential in order to comprehend ecologi cal pro
cesseso A particularly important example requiring manipulation 
involves success i onal stages 1 emphasized above. Cronin, ed. r (1974) 
considers research in greater detail. Randall ( 1969) emphasizes 
the importance of natural area preservation near marine labora
tories: nHore than one marine station has all but lost its raison 
d'etre because of pollutions shore alteration by dredging or 
filling~ or by excessive collecting of marine organisms in the 
vicinity,. 

4. Recreation education and aesthetics. Such areas protect scenic 
beauty and/or complement and enl1ance areas for enjoyment and 
education of tl1e publico Education and training should be on at 
least three levels: public education, training and education of 
park specialists and environmental managers 1 and higher education 
and rescarc~:. . There are several types of educational and recrea
tional activities from those having a close relationship with sport 
to those which appeal to ti1e artist -- or botl1. The latter is a 
l1igl1ly persona] Hk"'li.tc.'r and no st:ri c t d~".fini ti.ons are possible, or 
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should eve:.1 be attempted. Hovevcr 1 an essence to be emphasized 
is t l1at interpretation may take many levels. An imaginative and 
creative interpretative programme is one of the key elements or 
potentials in marine parks. Films 1 displays etc., \1/ill 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 1 a habitat type which is rare 
elseuhere, and even degraded there. They may also protect a 
cultural heritage. The latter point is important. Auburn (1974) 
states t hat: 110ver extensive areas of coastal seas 1 skin divers 
have already looted and destroyed a considerable number of ancient 
wrecks in shallmv waters". Protection of such sites is a difficult, 
often controversial, matter. 11 \lreck-hunters" have been a dominant 
fe ature in t ile scuba-vrorld and. v:1ereas many discoveries of value 
have been made, many sites have also been destroyed by those of 
selfish or greedy motivation. 

6 . Hultiple use. Cronin 1 ed o , (1 974) examines tllis term from a largely 
ecological standpoint. ~ll that is really intended is an expression 
that several p1-U'poses may be cc.rried out continuous ly or contiguously 
in a reserve. This requires careful management, but is not to be 
taken to mean a di lution of one value to the advantage of anothery 
sucl1 as has occurred in some forest reserves vhich also purport-
edly have broad scientific and \vildlife value 1 but in which the 
latter are clearly secondary. A current example of multiple use 
in the sea is the oil and gas indus try's acceptance of 1'sanctuaryn, 
but only insofar as t he industry is not excluded (Hay, 1974). 

Now \·:e have two sets of terms, area descriptive and area functional . 
A combination is neces.sary for full description: ioe., "a reserve 
for multiple use11 , 11 a park for education", "a core area for the 
preservation of a coral reef", 11 a buffer zone for researd1, education, 
and for natural successional change" , etc. In any case, the two sorts 
o£ titles should be clearly defined. 

In conclusion, I cannot emphasize too strongly the need for incorpora
tion of r esearch and education vii thin all reserves. The threat of 
man 1 s activities to natural ecosystem health and stability pose crit
ical probler~ for civilization's surviv~l. Systems of national and 
international marine and es tuarine ecological reserves, embodying 
9cne tic and ecological diversity, should be subject to investigations 
on the scientific basis of preservation. Reserves should be "reser
voirs of biological species~ physical Phenomena, naturally functioning 
communities, and existing habitats11 (Lyncl1, Laird, and Smolen, Eds., 
1974). Not only l'm.,l.St rare and endangered species and habi tats be 
studied under a varie ty of conditions so as to evolve procedures for 
their continuity, but the s tructure and function of natural ecosystems 
must be studied 7 as opposed to t hos e stressed by man ' s activities. 
From such study vril l emerge baseline data for long-range moni taring 
and a cadre of trained persorll1el to do the \orork. By means of educa
tional progr~s , a better-informed public may prove able to make better 
and l e ss costl y environmental decisions. 

Thus 7 the function of reserves is primarily preservation, but also 
incorpor ates Pour.E~ t-i.cuJ, :r•' <'l"i" .:=li- i ,-.n, ."JJYl <'.spcc.i ally the potential for 
re.sea.r~h in its fabric . 
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Management Principles 

The follov1i ng suggest a bas i c philosophical and practical approach to 
critic~ habitat management and are a condensation of much of \</hat has 
already been stated. 

1. Ecocc>1trism. Strong arguments for s ocio-e conomic (i.e., homocentric) 
decisions on l and use persist. The r e should be no man versus nature 
dichotomy in resource decisions. On the other hand 1 socio-economic 
issues should be secondary to ecocentr ic ones in t he decision-making 
process. T ~1e nature of ecosystems is our paramoun t concern, not 
to be di luted by overriding concern for monetary value, non- conform
ing social custom, or 11 nceds11 and 11 desircs11 \'lhich may result in 
deleterious env i ronment ill impacL The education of social scien
t ists, l a\-rye r s, businessmen, engineers , politicians, and e conomists 
in t:1c essences of ecosystem dynumics is a goal vJOrthy of pursuiL 

2. Conforming usc and contro lled gro\lth. Uhen numbers of peoples 
are small, use may be l ess important to control. Hmvever, the 
concentrat ion of populations on t he coastal zone requires careful 
control of man ' s actions there. Al so 7 although no human popula
t ions c;.ctually l ive permanent l y on or under t he sea, traditional 
and encodified Lc;.w of the Sea has promoted l aissez- faire attitudes 
a"ld common property uses there 1 mas t of vhi ch have not l ed to 
eco logical l y conforming use 9 in tl-:c sense that the ob jectives 
of man and ccosyster: rroccsscs conflict. This implies control l ed 
grovJth vrhich mety mean positive grmvth, negat ive grovth, or ~ 
gro\-rtil, depending on t~ 1e 2.re.:1 in question. Reserves serve impor
tant functions in the contro l of grouth as well as in preservation, 
and one of their greatest values lies in t he moni taring of grov!th 
as it affects ecological processes so t hat t he biological support 
s.zstems of the sea for man and other organisms v.r.i ll not be allov1ed 
to collapse as a result of man 's p~rturbations. 

3. Zonation, re s ca.rc~1 and monitorina. The aim should not be only 
the identification and setting aside of critical areas; it is t he 
zo:w.tion of the coastal zone and contiguous seas in the r ecognition 
of ecosys t em structure and function 1 a.."ld of man's conforming use 
that is essential. Ecsearch a"ld moni taring \·li 11 lead to principles 
by \lhich zonation can be applie!d. It \vi ll also le ad to a flexible 
appro ach as is indicated by geo logical, n1ltural, or othe r altera
tions; i.e., zones \'lill change in accordcu'lce \vi th t hei r use and 
ecologic health. 

4. 11 P:.:'similative capaci ty11 of receiving uat e rs. This is a term of 
convenience used in the 11 enginccring11 of tile environment. Surely s 

natural substances are assimi lated~ but t he analogy shoul d not be 
dr a\m that forc:~gn substunces and pollutants have a t hreshold 
concentration belou \Ihich t:Jere is no "s ignificant 11 effect on 
the ecosystem. It is probabl e t.;wt t his concept is a my th, that 
vlc hav e simply not l earned t o recognize insidious, chronic effects. 
Odum (1970) mcntioi1.S some of these with r espect to estuaries . 
A 11 no release11 goal for pollutants is to be highl y r ecommended , 
ev en t hough difficult to achieve . 

5. Site specificity. It is difficult to gene ralize management to 
cover all cases, from arcc:\5 1-1here mc:\in t enance of vrater quality 
is paramount for t he main tcnunce of produc t ivity, to areas wl'lere 
parks are established fo r tourism or v!here sar..ctuaries are estab
lis~1ed for species pre s e rvation. It is also difficult to extra
polate bet1.1cen t he preservation of small r e presentative or unique 
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hnbi tats and the large, sys terns-oriented Bios2here Reserves pro
posed by MAB and it is diffi~1lt to establish guidelines for the 
management of biologicc:tlly similar o.rcas \vhich arc subject to 
quite different politicc:tl systems. Reserves should usually be 
set aside in perpetuity7 but it is also desirnble to establish 
r eserves of o. short-term n2.ture where 1 for example, r estoration 
~d later usc arc contemplated. Reserves may be exclusive of 
~Y use by mnn or merely be areas wherein certain administrative 
gui delines arc employcd 7 for exampl e, the prohibition of shell 
and coral collecting in Kenya's J112;.rinc r eserves. So it is 
esscnti eli that the f1.,mction of the reserves be made nbsolutely 
clear o.nd th<::tt mcmv.gcment proceed c.ccordingly \Ji t."lin both general 
principles und site-specific r:::quirements. 

6. Steuardsl1ip. Benches mov e uccording to coustnl currents o.nd the 
impo..ct of storms t o.nd mangrove and mo.rshes nrc highly transitory 
interfaces. I n both cases, changes occur vritl1in humo.n lifetimes 
such tl121.t serious jurisdictionc:tl and legul problems arise vrhen 
t!'le protected ureas themselves move and undergo successional 
changes . HO\T does one protect such dyn2J11ic processes in a world 
\•T~1ich seeks to stnbilize h<::tbi tats c:md bou.Ildaries? Purchase m<::ty 
prove so difficult und cost l y t~12.t perhaps it is useful to 
consider not the geogrc.pllic boundaries involved in "ownership" 
or precise jurisdictional dclcg<::tt i on 1 as reserves imply, but to 
turn our attcntim1 to 11stc \lardship11 • This involves a highly 
imaginative approa.c:1 to 17 rescrvcs11 and t he solution of juris
dictional conflicts in unique neu 1:1ays. The Coastal Zone \ifork
shop ( ketc~:um, cd. , 1 97 3) identified some of these in the follow
ing cate gories: 

( u) Alternative mCD...YlS for regul.::ttion of coastal development 
besides the t aking of private property (eusemcnts and 
t:-,c li lee ). 

( b ) Improvement of statutes 2J1d administrntive regulntion. 

( c ) Incrc2Sed nccess of all to .::tdministrativc and j udi cial 
proceedings. 

( d) Establishment of locoJ. rcvicv boards for revie\v of 
decisions . 

(c) Esta.blislwent within the j udiciary of em Environmental 
Court vi th broad jurisdi c tion. 

7. Public disclosure. This is . in most circumstcmces, to be highly 
recommended in al l cu.se s involving coustal development. Hm·rever, 
some areas nrc so isolnted, Hith difficult nccessibility, as to 
qu<::tl ify as 11rwturul reserves" Hi thout protective rre asures being 
ta.lce n. Advertis eme nt of their ex i stence can, in some cases, 
prccipi tate expl oitation, and care must be taken in disclosure 
of some of the best areas, especially r eefs, in adv c:mce of their 
pro t ection D.nd specification of enforcement procedures • 

. J . Re gional agreements . For u mnj ority of marine and coastal areas, 
downstreurn effects involve the ne cessity for regional, international 
approaches to conservation. Such should be incorporntcd from the 
st.JXt, parti~1larly vi th regard to pollution control and r e source 
exploitation, but in are<:s where this is presently impossible, it 
r emains un ev~ntual goal. 
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9. Cultural cu'ld tr aditional values. Tl:i s exceedingly difficult 
matter llas been discussed o.bove 1.mder Ecodevclopment ( p. 1.6). 
The incorporation of such vu.lucs into h abit at preservation in a 
changi11g world involves the most careful 7 detailed, u.nd s e nsitive 
considera tion v1hicl1 must 1 however, be int e rpre ted so as to avoid 
ecological compromise. 
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ECOLOGICAL APPROACH ~ PLANNING 

Marine m~d coastal conservation must proceed from n knowledge of 
marine ecosystems and their interfaces \·ri th the land. Sucl1 knovl
le:dge must derive from studies of processes under the controlled 
conditions possible mostly in reserves established for the purpose. 
There is simply no substitute~ e ither in conservation or nenlightened11 

exploitation, for the comprehension of ecosystem processes if man 
vishes to mo.i.ntnin tl1e productivity and integrity of t:1e seas while 
he uses them. Thus, marine rese rves should, vrhercver possible 1 incor
porate rcsearc£1 as a major objective. In addition, "'planners" must 
incorporo.te n broader ccologicnl b2.Sc into their \·!Ork. 

Stru.tegy 

\·le ccnnot o.vrai t detu.iled study before tc.king strong and definitive 
o.ctiont Therefore : the follm..ri ng suggests o. series of practical 
steps? not necessarily to be to.ken in the precise order given? for 
the illitiation of coastal 2nd m.::rine conscrvntion ~ emphasizing 
biospi1cre reserves 1 on nationc:.tl and international l evels. Steps 1-5 
should be tuken qui ckly. Step 6 is long-term. 

1. 0urvey. Tl1c Classification Sd1cme (Ray? 1975) may be used as n 
background on the basis tho.t habi tnt survey is reflective of 
ecos ys tern processes. Tl1e ini ti nl survey ti1us should include a 
sulTif:1ury of :1o.bi tats c.nd community structure -vri tl1in the survey 
area. It also should include a cat a logue of perturbations so 
that it may serve to prioritize conservation action. This survey 
is to be o. relatively brief collection of existing and/or easily 
acqui r ed information. It should be as compl~ehensi ve of whole 
coast al systems as possible and should attempt to identify 
natur.:1l units irrespective of political or legal boundaries. 
It should also identify people u.nd logistics essential to the 
following steps. 

2. Se l ection" Cri ticc.l areas inclusive of all habitat types may 
now be des ign.:1tcd according to agreed cri teri n (see below). 
Priorities must be vmrkcd out, designating tl1e ~critical 
arcus, i.e. tl1osc: u:;.ich nrc not ne gotiable in ecological terms. 
Also to be included urc cul t"Ll.I'O.l and educational cri teria1 as 
the ir c.pplication •rill identify areas possibly not llcri ticaln 
in t he ecologic.:1l sens e 1 but also worthy of protection. 

3. Description. Selected critical areas should be described in n 
computer-compatible form (sec Area Description beloVT). Area 
purposes should be identified, at l e ast preliminarily. 

4. Hnnacremcnt Recommendo.tions. The above steps sl'wuld result in o. 
concise and implcmcntable r eport delineating~ critical habitats 
and rccommcnd o.tions for coast a l system conservation and management. 
The Guidelines below may serve as nn outline of subjects to be 
covered. A zona tion scheme for usc of the coastal and marine 
environment should be included. 

5. Implementation. Authoriti es must put a co~tal and marine con
s e rvation plan into o.ction, either by executive action or enabling 
l cgisl3.tion. Both approo.ches usually are required as 9 for ins t<mce, 
executive o.ction for the immediate protection of certain most 
critical areas or to cause ccss.:1tion of hn.:1uful practices, foll
ovrcd t>y ]TJ(1l'(~ ilr~t."J.i lC'il, r:·oyrc.J1lin.::Jti c 11:1tional legislation. 
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6. Detailed Rcseo.rc'l o.nd Ha:no.gcment Hcfincment. An implcmento.tion 
programme \!ill lead to the necessity to evolve detailed site 
specific guidelines o.nd o. resea:rcll 2nd moni taring progr~ 
Research must be dedicated to the mitigation of man's perturba
ti<ans ,. to res toro.tion: unci to the development .:md mano.gemcnt of 
po.rks o.nd reserves" Such a study must not omit socio-economic 
issues v but the major thrust still must be ccocentrico Thus 9 

the investigation of the scientific bo.sis for natural area and 
C!cosystem prescrvo.tion JTILl.St include mo.n, but it must not tread 
in fc2.r of socio-economic cmd tro.di tional policies and practices 
ilhich c l ev.rly pose threo.ts. TLe practic.:::l side of t hi s question 
concerns ti1e high priority effort tO\vards t he discovery of the 
l eg.:'cl und finarlcio.l means by which preserve1tion may be achieved. 
Research o.nd mano.gcment should be carried out so the1t feed-bo.cks 
.:::re generated lending to: ( n) the formulation of new mcmagement 
policy based on the l o.test researd1 results , and (b) the posing 
of· nc\·J questions to the research comrrn.mity. The long-term nature 
of rcscard1 and mc:nagement, directed to\lards social adjustments r 
is to be emphasized! 

Criteria fo r Selection 

The Clo.ssifico.tion Scheme (Ro.y 1 1975) should be used us a primary 
r e f e r ence for the development of o. system of reserves vrhich shall be 
inclusive of h<:1bi tat ty-pes and reflective of ecosys t em processeso 
Included in this effort, \ve rok: 17Hmr inclusive: of ho.bi tat t ype s are 
existing reserves ; \vho.t are existing mana:gcment prc.ctices; how 
effective is present protection; and i'lhat 2Jnong those habitats not 
already protected arc suitable for prcserv<:ltion?'1 • This leads 
immediately to the need for dcta:iled criteria for further s e lection 
2J1d for determination of r eserve function. 

Criteri2c mo.y be used in ut l eo.st two \,ruys . First, they may be used 
to judge the quality or o.pplico.bi li ty of are u.s to fit the requirements 
o.nd functions of r eserves illl.d, second , they m,:,y be used to determine 
priori ties for t:1e most sui t2.blc sites ui thin a series of candidates. 
In e:i ther case, \ve should b..: careful not to pick only the single most 
qualified or f ew top cw.1did o.tes for ,:,t l eas t tiro reo.sons. Foremos t , 
vre must incorporo.te consi.d<2rablc r edundo.ncy in a r eserve system and, 
s econdly 1 no hro areo.s ar e precisel y .::Uike. The l utter point involves 
o. distinction bct\veen vlbc.t is 11 represcntativen ond what is 11uniquen. 

The Vill'ious cri teriCJ. should not be applied with equal priority to all 
cundid,:,te areo.s f o r tl::e simple rco.son that ill'C.:l cha:r,:,cteristics o.nd 
fQ~Ctions vn ll be quite different. It should also be obvious that the 
priori ties \Jill shift according to the purposes for ivhich a reserve is 
t o be used. A good decl of judgement in their aplication is necessary. 
The following is ,:, list of criteria mos tly derived from severc:U sources 
(cf. Cronin, ed., 1974; UNESCO, 1974; James Dobbin, pers. comm.). 
The criteria -are here: ar-rilll.gcd in three sets. Significant in its 
absence is a set of criteria per t aining t o ecosys tem mo.n o.nd ceo
development, a set whidl possibly could be dravm. from the three sets 
_presentcdo 

A. Set 1 - Ecological criteri,:, 

1. Criticalness. The degree to \Ihich important life stages or 
entire life historiE.:s of species a:re dependent on 2J1 area is 
2.1:1 important criterion. Obvious co.scs are areas where rare 
or endanger ed species ;:rre present . Others include the f eed
ing, resting , or brecdin~ areas essenti a l to marine reptiles, 
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birds, or mummals. Exumples are: Laguna Ojo de Liebre 
(Scummon's Lagoon), Hexico, for calving of Gruy whales, 
Eschrictius robustus ; Round Island, Alaska, as summer habitat 
of walrLlS, Odobenus rosmarus; the many essential feeding areas 
for shore birds c:u1.d Sirenii1; the many nursery areas used by 
fishes. In emphasizing these critical areas, \VC must not 
forget those of u. different sort, i.e., those \vhich are crit
ical in terms of production or other processes. Thus , sea 
grass beds and m<:t.11.grove sHamps arc critical areas for detritus 
production and for nutrient conversion to other production 
such as fisheries and coral r eefs . That is, not only must the 
endangered, rare, aesthetically important species be considered 
but we must also give increased attention to species of trophic 
significance 9 nreas \vhere processes are best exemplifiedr and 
ups treum and dovmstream areas. 

2. Repr esentntiveness and/or uniqueness. These two terms can be 
t he extremes of a spectrum. A 11~"liquen area is one that is 
rare, whereas areas vl!1ich nrc representative fit well into the 
classification sd1emc, i.e., they nrc typical of biome or 
habitat types as t hey m.J.y exemplify processes, transition zones, 
ecotones, or subclimnx situations of either undisturbed nature, 
or of interactions between mill'l cmd na ture sud1 that some compara
bility between example areas is evidento On t he other hand, 
unique areas ( ns the Puerto Rico Trench) can also be repre
sentative (oceanic trenches). In either case, unique areas, 
i.e., rare habi tnt or process exampl es, naturally rank high 
in priority as they are 11 one-of-a-kind1~. Hm·Tever, exemplary 
areas, i .c., the .wbes tn sample areas among many representatives, 
rank equally high. In either case, extrnpolation of the nature 
of ecosystem properties and processes to other areas should be 
ntt empted. 

3. Diversity. This criterion often influences the size of the area 
to be preserved. It mecns the inclusion of several habitat types, 
successional stages, and biotic associations, such as lagoons, 
estuarie s, various benthic types 9 associated river drainages v 

e tc. 9 within a single r cscrve . \fnereas diversity shall have high 
priority, its l ack should not mitignte against inclusion ns 
certnin areas arc by their nature (mangroves 5 sea grass flats, 
etc.) not as diverse as others. 

4. Naturalness. This is r e l ated to the degree of perturbation by 
mnn and, agnin 1 loss of naturalness should not mitigate against 
i nclusion so long as some degree of restoration is possible. 
Cure should be t aken t o include subclimax and transition zones 
and other areas which undergo nntural change subsequent to natural 
disaste rs or perturbation. Care must be taken that "naturalness" 
docs no t exclude man' s use . Semi-11 n2.tura1n systems vThich have 
become stable m1der long established use practices may be included. 
Naturalness should not come to mean 11degraded11 1 however. 

5. Nntur al Unit: Size and buffe r zone compatibi lity. Areas to be 
preserved should be sufficiently l arge or buffe red to allow 
naturnl dynamic change, biologicul or physicc:U; that is, in so 
far as possible 1 "natural uni tsn should have high priority. In 
cnse a buffe r area is involved to incorporat e this objective, 
its use CU'ld properties must be compatible vTith the core reserve 
area. In effect, size or extent shall be such than an effective 
conservation unit, biologically speaking, is cre ated; i.e., what 
hns been called the vi abi lity ? defensibility, or integrity of the 
rese rve may be maintnined. I n the case of marine arrl estuarine 
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systems? this inevitably involves the difficult problem of miti
gc::.ting upstreum effects, \'rllether generated from lund, ri veri or 
sec::.. Hence buffer zone compc::.tibiL. ty ranks especially high in 
tl1cse environments. 

G. Inclus iveness. The l.::1ck of .:::. habi tnt type in a reserve system 
is a strong wrgument for finding one or more to include. In some 
cuscs, undisturbed lwbi tat types wi 11 not be available for protec
tion or such sites vrill no longer be extt:ll'lt. Potential sites for 
restor .:'.tion should be sought so tl1at the reserve system shall be 
inclusive of all present or potential habitat types. 

B. Set 2- Cultur.J.li Recreu.tionul, .J.nd Educ.J.tionul Criteria 

1. Dive rsity and u.bundc:mce. These relate to qualities of the species 
und/or hu.bi tats within the urea. Values arc interd1angeable; for 
example 9 the great diversity of life of a coral reef ranks us a 
prime criterion, but the abund2.11cc of fev.r species of schooling 
fishes in chu.nnels, estuaries, or SvJa'11ps may rank just as high 
in other areas. li'l1en both abundunce und diversity occur together, 
the area \vi ll have v. very high priority from the point of view of 
the public. 

2. Physiogru.phy u.nd topogruphy. Just as for terrestrial areas, these 
u.re importu.nt cri teri.::1. The scope und gru.ndeur of .:::. scenic area 
especially in cou.stal or reef locations. contribute greatly to its 
value to the public. Scope and grundeur should, ho1t1ever~ not be 
conf1.,15ed with size. Small u.reus have a gru.ndeur of their own. 
Thi s is obviously .:1 matter involved vi th personal taste. 

3. Uniqueness and rarity. The public is much attracted to onc-of
c:\-kind locutions and lligll priority should be attached to them. 

4. Climate, weather cnd occcmogrophic conditions. Especially in 
mu.rinc areas 9 uccess is grently influenced by these factors. 
Some arens, in fact, arc rendered of relatively lov1 use to the 
public because of difficult t idal or current conditions, low 
Welter visibility, frequent storms 9 high sen state, and lmv vTater 
or air temperatures,. Hmvever, these features nll fnll into the 
c2.tegory of 11 wneni ties:•. Such difficulties should no t neces
sarily mi tigatc ngainst inclusion, but they do often involve 
certain stringent safety regulations being imposedo 

5. Cultural vnlue. Sites of obvious aesthetic, historical, archaeo
logical, nnthropological, traditionwl, subsistence, or folklore 
vnluc runk very high. These r.:::..ngc in size from small areas 
vlher ein a silip,-rreck is protected, to n village or city now 
covered by the sea, to very lergc arens \vhere trndi tional and/or 
subsistence nctivities of n whole people nrc currently carried 
outo 

G~ Scientific vnlue" There arc scientific values vThich beur little 
present rel<ltionship to prngmatism, but vThich are among the most 
importunt of all htuncu'l vnlues, as they relate to man's essential 
being. Asking 11 what good is science?11 is li ke asking awhat good 
is nrt?n. Arens of scientific value, in terms of basic research, 
should r<mk very high, from the obvious cases of the Galapagos 
Islnnds und Aldabrn, \vi th their surrounding waters, to research 
0r otht:r l nr;:1l i h _rs of mo re l0r;'ll interest. 
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C. Set 3- Pragmatic criteria 

1. Value for research or moni taring. Reserves are an important 
source for study related to direct human use and high priority 
should be given to scientists' use nov and in the future. This 
·VJill depend on at least three factors ; high scientific interest~ 
past history of scientific research, and proximity to a use:r 
group of scientists vrhich will monitor t!1e area f use it for 
education~ and transfer the information gained to the community 
at large as vrell as to management agencies. Lack of present use 
by scientists should not mitigate against this value. 

2. Degree of threat or fragility . Remote environments \·.rill not rank 
as high in priority as those close to possible perturbations of 
man. Also 1 areas whic~1 are highly fragile should be considered 
first. 

3. Feasibility. Is tl1e site available? Can it be properly financed, 
managed; anu brough t under t he jurisdiction of a stable agency 
vlith proper organic powers? If the site is potentially valuable, 
can it be restored? Such questi ons are central to the suitability 
of areas as reserves. 

4. Redundancy. Care must be exercised not to exclude areas \·lith 
the statement: n\le already have one of thosel :? Redundancy is 
importm1t in the establis}~ent of a reserve system and is essen
tial from the genetic and ecological points of view. 

5. National or international value . The Galapagos Islands is an 
example of m1 area of obvious international importance. 
Aldabra and tl1e Bering Sea and Lag-t..ma Ojo de Liebre (Scammon's 
Lagoon) are others . Marine and estuarine areas ~hould rank 
high in priority as r eserve candidates because of their contri
bution to international fisheries produc tion and as habitat for 
migrlltory wv.terfo1:Tl, for. instv.nce. 

6 . Educa tional, recreational and e conomic value . Tourist value is 
often extremely i mportant in economi c t erms. Ho\lever; recrea
tion is not alvJays in accord vii t h the 11 conforming use11 princip).e. 
Leloterious effects often result to stress reserves beyond their 
carrying capacity ( Second ~Iorld Conference on National Parks, 
1972) when purely r ecreational values are placed above ecological 
one s 1 i.e. , when such areas arc :•developed11 rather than properly 
managed. Education also e mphasizes the public as a user group, 
but gene rally more care is taken to preserve natural values than 
Hhen emphasis is purely on tourism. Both tourism and education 
require facility development, r e quiring usually land-based access r 
and precise kno\'iledgc of costs and how development may alter the 
habitats preserve d. 

Area Description 

There are several stages in this process from the most preliminary and 
short-range to the long-range, scientifically d e tailed matrix of data 
necessary to dev e lop pr e cise guide lines for management and monitoring. 
Obviously ) the first step is the simple process of l isting candidate 
areas. The next step is that v1hi ch we shall conside r here, that is~ 
the assembly of available information in a computer-compatible format 
which allovs concise information transfer on a world scale and which 
allm·TS planning 6£ later de t ai led £-urvey ne.._~cssary for protection and 
man age men t. 
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Very often~ reserves of large sizc 7 especially 11 natural" ones 7 will 
not be in proximity to 11expertsa \oJho \.Jill be able to develop management 
guidelines , much less to maintain a long-range scientific programme. 
It is part of the educat i onal process to train such personnel and to 
develop such programmes for this purpose" Therefore after an area 
h as been identified as having value or interest, facts of a very basic 
nature must be gathered as a prelude to the relatively detai.led survey 
which wi ll produce further information necessary for the recommendati ons 
t h at the area be set u p as a reserve , and if so : when and how" It i s 
suggested tl-wt tl'lis fact s heet j nclude the follov1ing information: 

1 • Name of area. 

2. Ge ograpl1ical location (nation, province : s tate district ; etc.). 

3 . Latitude_ longitude (supp l y map or chart). 

If. Surface area (in square kilometre s or hectares). 

:>. Type (from Classification .Scheme code ; Le., zoogeographic 
and biotic. with b abi tats and relationship to coastal , 
terrestrial province specified). 

6. Descrip t i on sl~ould <1ote: 

( a) Physical features - including \vater depths. 

( b) Domina"lt biota (ecologically ) " 

( c ) Special scientific, recreational or other interest. 

7. Conservation status; degree of naturalness , degree and nature 
of t hreat (if any) and present j urisdiction( s) or mmership. 

S o C11aracter and use of co11tiguot.ts land or sea areas emphasizi11g 
effectiveness as buffer areas . 

9. Proposed purpose or present use of area including suggested 
zoning , i f any . 

10. Kno~.<lledgeable contacts . 

11 . References to l i terature both scientific and popular. 

This descrj_ p tion. list is closely in accord vli th IUCI.Ps 'ilorld Directory 
of Nati.on al Parks and Other Protecte<l Areas ( IUCH, 197:3). 
It is essential that the re be compatibility of descriptions so that 
computeri zation of data be possible" Darnell~! al . (1 974) give a 
model for such a s ystem and poiat out t he advantages that accrue through 
computer query , Al1Sv1c rs to t112 folloving sorts of questions are 
obtainable, 

1 • iJhat h abitats are i n any geographic area? 

2 o l:!hat areas are protected for a certain biotic province 
or l1abi tat? 

3 o Hhat is the state of research for a particular habitat 
type - i. e . , prin ted publi cations or work in progress? 

4o Sc arcf.\ for key vmrds: Le. algal reeL manatee 1 detritus 
organochlorine , etc , 

5, ;n1icl1 areas are i n ovmershi~), stewardsh iD or controlled 
by administrative authority only1 

6 • Ulla t are as are most endangered? 

Thus : a purl1ose for descr iption is to enable tl1e integration of a world
uide sys t em . Tn 110 ()t-hc r wc:ty ran mn.ri.nc ecosystems be comprehensively 
tr(~at-l?d" 
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S~<Y GUIDELINES FOR PROTECTION 

The r emainder of this paper summar izes specific matters which s hould 
be consiJered in mari ne habitat conse rvati.ono They may be used in at 
least tvro uays ~ first , to guide surveys and studies ; second; to guide . 
implementation. Each of the topics summari ly treated be lO\-r is complex 
in i tsclf . The refore , it i s to be hoped that the followi:;.1g will be 
recognised as a matrix only and t~'lat site-specific flexibility wi ll 
be required , Indeed , tllis is a 11 bare-bones11 outline; each topic could 
a11d s hould - become t hetopi c 0".£2. de tailed 11rorkshop related to site
specif:i.~. iss~:> -and r eali (~~_s, ---T lso .:__:'cl~- ~~.?eliE~~pre~ent a goal 
vhich may take some time to achieve " 
--.--~-...- --.... ··-------------·--·-
These guidelines have been d ra\m from many sources , some of \•Thich have 
already been cited. More r e ferences of major importance to what follows 
are given in the Additi onal Bibliography (not included are references to 
the many survey reports directed towards marine parks). The structure 
belo;.r is from t he general to the specific, not to imply a rigidity of 
approach. Thus, enabling l egislation is considered first, parks and 
reserves last , but i t could just as \vell be approached the other way 
around . 

Enabling Legislation and Structure 

The larger goal of legislation should be to encodify a zonation of the 
entire coastal zone , including land areas 1 drainage systems, estuaries, 
lagoons, and continental shelf. It should follO\v the initial survey 
and establish a policy for coastal deve lopment and pr eservation on an 
interdisciplinary and interdepartmental basis. Rarely can this derive 
from existing governmental bodies, i.e. , tourism, fisheries, educa
tional or parks departments , which are not generally mandated to manage 
the large problems involved, but which all have major interests. 
Enabling l egis lation must establish base line s for long-term financial 
and administrative control \vi th an administration s ensi tive to the 
needs of l a11d and water mMagement as vrcll as to t hose of educational, 
researd1 1 and publi c institutions. 

A. Policy includes: 

1. Wise use of marine , es tuarine 1 \-Je t land and upland areas; 

2. Maintenance of n aturc:U ecosys t ems; 

3. Prov ision of r esources for the pe opl e; 

4. Increasing the carrying capacity of the coastal zone 
through t echnical ;:md manager i al means; 

5. Restoration of damaged env ironments; and 

6 . Clear evaluation o£ the burden of proof of de l e terious 
actions, with identi fiable l iability. 

B. ncentral Authori ty11 : 

A '11 central authority' s hould carry out t he policy. It is essen
t ial that this authority coordinate the activities of all govern
ment and non-government agencies u i th important interests r most 
notably de partments involved vri th f i sheries 7 coastal zone develop
ment 7 conservntion 1 national parks 7 tourism, a.."ld enforcement. 
Educational insti tutions and f isheries or conservation departments 
should cooper ate on r esearch. Public and priv ate conservation or 
othe r interest groups should be included in an "advisory paneP' 
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(see C belm1) to contribute their expertise to an integrated policy • . 
Policy should be subject to constant revie\" and deliberations 
should be made public. The Central Authority may be a single 
government agency or coordinate several agencies. It should be 
empouered to: 

1. Revie'" existing information and activities in order to talce 
immediate action on: selected areas h aving unique ecological 
character; \vetlands and estuaries containing highly productive 
habitats, spmming areas or nurseries 1 or rare and endangered 
species~ and coastal activities that will affect diversity and 
productivity of the ecosystem; 

2. 

3. 

Ll·o 

5o 

6. 

7. 

Initiate computer-compatible descriptions of areas, \lith the 
aid of a data-retrieval system; 

Set up approfl riate management guidelines> 

Certify activities 1 by means of permits, licences, or authori
zations and ascertain that activities are consistent vi th the 
purposes of t he permi t ; 

I nitiate ru1d awninister research grants or contracts; 

Record use and monitor system changes~ 

Haintain a consultative process to coordinate the interests 
of various departments and agencies i including management of 
fisheries resources, cultural resources, education and research, 
ru1d t l'.ose having responsibility for national security, transporta
tion, and e)~ploi tation of mineral resources; 

C. Establish public relations and increase public a\<rareness by 
means of audio-visual or other materials 1 such as: illustrated 
pamphlet \-Ji tll bou:.1<.laries and regulations for reserves noted; 
guidebool~s; file and slide seri es of sample habitats and of 
man's use of tl1es e s ys terns ; 

9. Provide for rru1ger and guide training; and 

1 o. Recommend international agreements as necessary for protection 
of \later quality or non-resident species. -

Should be structured as a a scientific commi ttee1' and comprised 
mostly of s but not dominated by, ecologically-oriented scientists. 
Thus, it mtlst include publ ic interest groups ( not special-interest 
groups, i.e,, lobbyists) and , especially, environmental lawyers 
and land-use planners. The panel has the follO\'-'ing functions: 

1. Consults on long-term goals and policies; 

2. Evolves model guidelines; 

3.. Determines research needs and revie\-JS research proposals i 

4. Provides for scientific evaluationf surveillance and 
enforcement; 

5. Recommends an interpretative programme for public under-
standing; 

6. Recommends specifi c functions for each reserve; 

7. Recommends a management programme; 

8. IIelps government design the national programme 7 

9. Advises on regional problems 1 ~1d 

1 Oo Aids in the c'ievelopment of innovative approaches, including 
nev scienti.fic, l e gal: and social methods and institutions. 
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D. Permits: 

A permit or licence system for coastal activities should be put 
into effect and subject to periodic review. One should ahrays 
carefully examine tile need for paper vork: but man's effects are 
so nv.merous that t here is probably no alternative other than to 
consider most of his actions subject to revievT and permit proce
dures which may require both environmental and cultural impact 
stat~ts. Statements and perTO:its include: 

1. Establisl1ed need for proposed action; 

2. The effect on human health and welfare~ ecologically, economically, 
aesthetically, and recreationally; 

3. Tl1e impact on tracli tional or subsistence-oriented life 
styles ; 

4. The effect of the action on fisheries, research activities, 
resources, plankton , fish, shellfis:1, other vlildlife, shore
lines , beaches , and marine ecosystems; 

5. The persistence of the effect on the marine environment; 

6 . The most appropriate location for the action; 

7. Special provisions, as monitoring the action and surveillance 
of the action ~ and 

C. Fees. 

E. Enforcement: 

Enforcement \•rill usually already exist in a multiplicity of 
agencies. The purpose is to coordinate and amplify these 
functions and it may also prove advantageous to set up a sepa
rate enforcement body under t he nAuthori ty' . The nature of 
enforcement and t he character and exten t of punishment vlill 
vary according to local lau and tradition. 

Some of t he problems to be faced are: 

1. J~ITisclictional: 

a . Conduct of citizens outside the country's territorial 
limits should be the same as that regulated by national 
lav vli t hin national boundaries; 

b. Lav1 of the sea, v1herein many problems are currently 
unresolved , t\lo of the most difficult being the protec
tion of fis her ies on t he ocean "commons", and the impli
cations of coastal developmei.1t and pollution on oceanic 
productivity; 

c. Common property resource policy vs. resources subject 
to claim and o\mership; and 

d. The confused legal s .· tuation >vi th re gard to delineation 
of agency duties and authorities in the coastal zone 
and territorial waters. 

It is expected t hat t he aAuthori ty' 1 vlill conduct hearings 
leading to recommendation of enforcement and penal ties. 
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3. Penalties: 

These must be substa:Jtial to be a real deterrent to violation. 
Close cooperation of the courts 1 notices of violation, w1d 
sufficient penalties are mandatory. Each violation must be 
treated separately. A highly recommended penalty is con£is
cation of boat or otl1er equipment and/or suspension of 
licences. Nature of the penalty ui 11 vary according to, among 
otl:.er things: 

a. \Jl1ether the offence is civil or criminal; 

b. vJhether the offender is commercial or private ; 

c. \vhether the offender is utilizing subsistence or trad-
i tional metllods7 and 

d. the income level and capital investment of the offender. 

Zonation, Research and Honit6rinq 
~~~~~~~~~~~~~~~~----

Research is not a lu.,"{UU'y, but is at the heart of any programme, 
whether for preservation or development, as it is essential to the 
development of a \lorkable zonation scheme anc!.__ to __ m~1agement and 
planning efforts. Ue have stressed the roles of a classification 
scheme and predictive models to aid in understanding the effect of 
man's activities upon the coastal and marine environment. A survey 
of coastal resources is essential to long-range ecological stability 
and must elucidate demographic patterns, ovmership and land-use , and 
socio-econon"ic data. These contribute to baselines of lmouledge and 
lead to environmental and cultural impact statements for development 
sd1emes ~ such as the siting, construction and operation of industrial 
plants, harbour developments and the dredging ~~d deposition of spoil. 

A. Evolution of a plan for zonation and ecosystem protection. 
Initial surveys should establis\1 land and ,.,ater use practices in 
accordance \'ri th t he nature of coastal systems , taking cognizance 
of socio-economic and other current practices, but also identi
f ying those practices in need of cessation and/or modification. 
Researd1 and moni taring will undoubtedl y make alterations in t his 
initial plan mw1datory, and probably more restrictiveo Randall 
( 1969 ) empllasi zes that prime research areas in the vicinity of 
coastal researd1 stations should be protected . The nature of 
dynamic aquatic systems di c tates t hat zonation be equally dynamic. 
Generally the follO\ling types of zones will initially be necessary: 

1. Developed zones are those \Jhich are already developed to 
such a..VJ. extent t h at they are almost completely man-dominated 
and have lost most semblance to the natural state, for example, 
cities , airports, industrial compl exes, etc. The major 
emphasis shoul d be on pollution abatement w1d restoration. 

2. Conservation zones are tl1os e int ermediate behTeen 1 and 3, 
that is Hhere careful pla;.ming can guide development \-Ti thin 
environmental guidelines. 

3. Protection zones are 11n atural areas" such as: 

a. critical areas in need of immediate protection ; 

b. formerly productive areas in need of r es toration; 

c . research areas; 
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d. recreational areas; and 

e. buffer zones. 

Boundaries between these zones are highly artificial and ideally 
the goal should be compatibility bet\-.reen environmental processes 
and mant s activities throughout the entire coastal zone and 
adjacent sea. Research and monitoring , in any c ase, must play 
the primary role in determining t his course of events. 

Results of research mu.s t be cap able of altering the course of 
man's actions and t his capability should be clearly stated in 
the enabling legislation. Ti1is may be one of the most difficult 
of matters as most governments have shovm little ability to plan 
for crisis, no matter h ovr predictable 7 and society shows little 
desire to ill ter its \·!ays, no matter hovr deleterious. In these 
regards,, a s ystems model is useful in the following ways as 
Ketchum~ Ed. 7 (1 972) states: first, i t brings orderly criteria 
evaluation-into mw1agement practice; seconds it develops common 
concepts, measures 1 and languages; third, it brings to authori
ties a lmovJledge of n a tural environmental processes, institutions, 
and activities for complex decisions i and 1 fourth , it trains 
professionals and others to higher sci entific awareness for 
greater competence in management. 

B. Research needs 
These mu.st be long r ange. A primary need is to identify 
func t i onal groups of organisms 7 t l1at is t hose \vhich process 
organic matter or vlhich are important in the recycling process. 
Research should inc lude s u ch impor tant topics as : 

1. Ecological factors: 

a. Role of nutrients and trace e lements in ecosystem 
function and their recycling; 

b . The r e l ationship be tveen nutrients 7 pollutant loads, 
ru1d primary productivity to r ecreational and aesthetic 
1.,15e of water; 

c. Information on t he chemical characteristics of the 
systems involved; 

d. Information on the physical characteristics of systems 
involved, especially hydrology, current structure, and 
geomorphological shore processes; 

e. Information on the distribution ill1d abw1dance of species 
a t all trophic leve ls and t heir normal variations, 
emphasizing endm~gered species and those critical to the 
system~ 

f. Description of commu.nity structure vith emphasis on 
naturc:,l rates of r e cove ry from perturbation and natural 
successionc:u change; 

g. Studies on the nature of diversity and stability, 
especially t he effects of pr edation in maintaining 
stability and the relat ionships betveen stability and 
successional chm1ge ; 

h. Studies on success ional change; 

i. St-udies on processes of r es toration; 
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j. N2tural history of endangered species; 

k. Nature of food chains and webs; 

1. Horizontal and vertical migrations of constituent 
organisms; 

m. The influence of climate and weather on living and 
non-living components 7 

n. Indicator species for \.rater quality or environmental 
monitoring; a11.d 

o. nAssimilative cupacity1 (see p .. 27-28) for wastes, i.e., 
in \>Thich organisms or physically v1here pollutants are 
accumulated and hou they may be recycled. 

2. Socic.l factors: 
These are essential a11.d should lead to development of 
cultural impact ilSsessments. Complex issues are involved 
which '~<Till not be considered here in greater detail (see 
Ecodevclopment 7 pp. 1 6-18)" 

3. Factors important for public health: 

a. Surveillance of conto.mination input levels; 

b. Effects of solid vilSte disposill; 

c. Effects of contaminants on organisms and ecosystems; 

d. Epidemiologic and virologic studies; 

e. Accumulated effect on organisms of sublethal pollutant 
levels; 

f. Effects on m.::m anc.l other "top" carnivores from eating 
these organisms; and 

g. '\'later quality i1S it relutes to ear~ nose, and throat 
infections, or other public health considerations. 

LJ.. Techniques f'0r incrcilSin_g:_ productivity and production: 

a. Restoration of damaged environments; 

b. Environmentt:tl enhancement, that is, increased carrying 
Cilpacity of the environment for certain species under 
natural conditions; 

c . Aquaculture and increased production of certain species 
for commercial utilization; and 

d. Artificial reefs to increase the habi tnt of reef-dwelling 
species. 

5. Factors r e lated to industrial activities: 

a. Bioassay methods for potential toxicants , including both 
lethal and chronic effects; 

b. Identification of biological productivity inhibitors; 

c. Released nutrients and/or pollutants from resuspension 
of bottom ~ediments; 

d. Causes of nuisance algne and aquatic weed grov1th; 

e. Flushing times of receiving waters; 

f. Predicting fnte and extent of warm vlnter plwnes; 
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g. Long t e rm rate evaluation of biological, chemical and 
geological modifications; 

h. Effects of sea water on organic and inorganic chemicals; 
and 

i. Possible s ynergi s tic effects betveen vT.J.S tes, as that 
between oil and oil-soluble organochlorines. 

6 . Factors related to the carrying capacity of reserve s for 
lmman activi t y: 

a. Environmental quality v s . recreational use, i. e ., effects 
of recreation on biota or communities; 

b. Impact of ~:ltiple r ecr eational use on the environment ; 

c. De terminntion of probabilities of transmission of disease 
through recreational \vater cont act ; and 

d. Influence of climate~ weather and access ibility on numbers 
of human visitors . 

C. Methods of analysis 
Very often it is both instructive and practical to use a modelling 
approach which expres s es the matrix of flows between man and his 
environment, producer and consumer, donor and r eceiver , and 
r eceiver and us er . Hodels mny be heuristic , stochas tic, or dete r
ministic and are especially useful in analyses of more than one 
vuri able or u.s a r esearch tool, i.e. 1 as n matter for validation 
and subse quent improvemCl1t. Rc::re l y, hovever 1 is it >lise to derive 
precision from models of entire marine systems. It is best to use 
models for: 

1. l1cthods of analys i s of environmentul. variabl es; 

2. Information stornge and r etrieval ; 

3. Prediction of productivity and er;.ergy £1ov1, nutrient cycling, 
diversity, recovery of ecosystems, and otl1er process studies ; 

4. Est nblishing the pe:hodici ty of \later quality analysis tests 
or otl1er survey methods; 

5 . Evaluating user imp nct and usc; 

6 . Evnluating cons e quences of pollution or other alterations to 
the environment ; and 

7 . Analysing the dynnmi cs of populations. 

D. Honitorina 
This rrrust be on n systems l ev e l. The most important tool is the 
predictive ecologicul. model in \vhich data acquired from moni tar
ing lend to its continual vnlidntion and improvement. Previous 
indices of diversity, involving analys es of single groups such 
as algae or d iatoms to de termine heal t h of systems are no longer 
ecologicnlly accep tnble o..s the r e is no proven relationship 
bct\Teen such dive rsity antl stability. For exnmple, nntural 
successionnl change and the relative youtll of some ecosystems 
s trongly influence diversity and s tabili ty. Monitoring involves 
long term endenvours such ns bCtS e line surveys for the continuous 
collection of chemical, physical, and biological datn. Great 
cure must be t alcen to select 11 cri tico.lll or 11 indicator" factors, 
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i.e., those 11 most sens i tive specicsa and/or processes vlhich 
relate di rectly to the predictive ecologico.l model. Selection 
of sucn species and/or processes is a most difficult matter, 
hov1cver. 

Tests of effects of various chemicals, natural or manmade, on 
organisms must not consider only lethal eff ects. Subletho.l or 
chronic effects are ecologically more meaningful and must be 
determined and moni torcdo 

Honi toring must take place both \fl thin controlled areas such as 
r eserves and areas vlhcrc perturbc.tion is taking place in order 
that baseline d~ta and data of perturbation be gathered and co~ 
pared. It must involve: 

1. Use of tL.e most u p-to-date methods, such as remote sensing of 
environments and telemetry w~d radio-tracking of large organisms; 

2. Uni form s~npling procedures; 

3. Methods for long term eff ects on community structure and 
product ivi ty; 

4. I·'!e t l1ods for qu<J.nti tative description of biomass~ 

5 . Nr:;thods for monitoring biostirr;ulants; 

6 . Ide ntifying criteria for waste discharges; 

7 . Development of me thods for location , quantification and 
classification of heavy mcto.ls and other materials of acute 
or ci'lronic toxicity; 

8 . Quv.ntification and c lassification of persis tent organismsi 

9 . Revie\J of methods for detecting foreign materials; and 

1 0~ Quantification of floatable matter and films. 

Maintcno:mce of Environment ell Quc.:.li ty 

Coastul development and mm1. ' s other uctivi ties need not be in conflict 
\<lith the maintenance of environmental.quality. How·everr it has been 
the practice to extern<J.lize the costs of these activities, often based 
upon acceptance of estimv:tes of the 11 assimilativc capaci ty'i of the 
environment or •,rhat a 19 significc:u~t effcctB may be (~ee p. 27-8). 

A. Ocean dum~ing 
The eventual goal should be an end to this practice and researd~ 
and mc.nagement criteric:. ure needed to\.,rurds that goal. Current 
international agreements prohibit clumping of such dungerous 
materials iJ.S high level rndioc.ctive \vastcs and agents for chem
ical or biologico.l \•rarfurc. \1e are now aware that some arcmoten 
arens such as oce anic trenches, fjords 7 and the abyssal ocean 
arc biologicv.lly of great interest and value cmd the threat to 
them by dumping should be removed. It is necess ary to establish 
more detailed baselines for: 

1 0 The types o£ materid to be dumped and the 2J110Ullt5 

2. The locat ion \·lith stated alternatives ; 

3. The l ength of time durnping vi ll be carried out; and 

4. In ternati onnl r.:omplicntionso 
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B. Pollution and waste trentment 
This differs from dumping mainly in that the site is usually close 
to the shore and that some nlteration of material usually occurs 
before it is discarded. Effluents may be released continuously 
or 11 pulsed11 • The goo.l should be the cessation of all effluents 
containing knmm or suspected deleterious materi.::Us 1 either 
becnuse of their toxicity or their nutritive (eutrophic) potential. 
Research is needed to design systems of treatment vrhich are tailored 
to preserve the specific rece iving ,.raters. Design of systems cshould 
be. by cooperation betveen ecologists and engineers, a feature 
usit""h-lit!Ly· ·:so.clly lacking~ Dc tc:.:i. led attention needs to be paid to the 
chemistry of the efflucnt 1 its physical and biological dispersion 
i:t1 t he environment anJ phys icetl or biological effects c For instance} 
more considerati{';,n must be given t o : 

1. "Point" or site-specific e ffects vs. dilution ; 

2. Synergistic effects, 

3. Nutrient chemistry and biochemical changes; 

4. The chcmis try of receiving v!aters; 

5. Current dynamics and basin topography of receiving water; 

6 . Prohibition of any materi.:U. thc:.t combines the properties of 
mobility, chemical stability, low solubility in \vater, and 
h igh solubility in li pids; 

7. Elimination of pesticides and heavy metetls; 

Go Truce elements in \4rater and sediment; 

9. Cm1centration of trc:.ce elements in organisms 9 especially 
amplification through f ood chains and food vrebs; 

10. Control of thermal plumes; 

11. Multiple jet diffusers; 

12. Lateral spreading of 111astes; and 

13. Flm·TS of suddenly r e leased sinking sludge. 

Continuous moni taring of the e ffluen t wi tl1in biotic communi ties 
should l e etd to modification of the nature and amount of released 
metterials. For example, sewage systems might ho.ve to be altered 
for usc of silline water. Vessels <md small boats should not be 
exempt from restrictions on the dumping of sewage <md other 
wastes, and the use of holding tanks \vi tl1 shore facilities for 
waste ill1d oil disposal should be required. 

C. Jvlinera1 extraction and dredging 
Mineral extraction is in many cases equivalent to strip m1n1ng 
on lill1d ilS it destroys the benthic surface , that is? the area 
v1here organisms are concentrated. Dredging usually occurs close 
inshore or in waters especially subject to siltation. Disturb
ance to the benthos has many severe effects. Excessive siltation 
kills coral reefs and can also reduce light needed by rooted 
aquatic vegetation. Exploitation for oil and gas may be much 
l~ss deleterious in that only a small portion of the betithos is 
d1sturbed (nevertheless the possibility of oil pollutiori poses 
perhaps the most severe threat to shallO\v vater environments). 

A particularly severe effect of dredging ~ or mii.1eral extraction 
in polluted areas~ is the sudden release of pollutants from the 

• 
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sediments. Dangerous materials such as pesticides and heavy 
metals commonly accumulate in the anoxic sediments '1-Thich lie 
beneath a thin surface of silt. Their sudden release can result 
in fish kills or other severe consequences. 

D. Coastal development 
This is among the most insidious and damaging activities of man~ 
amplified by the fact of the extreme attractiveness of coasts 
for human habitation. 

Shoreline, particularly, is subject to damage due to its extreme 
dynamism. Attempts at shoreline stabilization usually fail and 
lead to destruction of aesthetic qualities and to high maintenance 
costs. Inman and Brush ( 19?3 ) eloquently describe 11 the coastal · 
challengen, pointing to the futility of man's attempts to stabi-
lize shore pr ocesses . Only one of their facts need be repeated 
here, that a wave 3m high transmits energy at the rate of 100 
hljm of the crest line, equivalent to a solid line of 270 Hp 
automobiles moving at full throttlel Such a fact points to a 
reason for failure of engineers and shore developers to "controll' 
shore processes. Dol~~ ~d H~yden (1974) st~te the new UoSo Park 
Service policy of ad justing to~ not controlling, shore processes. 
Previous control attempts have sudlowed $20 million in C~pe H~tter~ 
National Seashore alone since t he 1930s. The foregoing has led to 
the adoption of ne\1 procedures. nset back lines11 should be estab
lished , seaward of \lhich no construction should occur. Jetties 
should be of open construction so as not appr eciably to slow long
shore currents. Groins are to be avoided. Damming of rivers and 
streams severely slows tl1e deposition of both minerals and nutrients 
in t he coastal zone and care must be taken that this is not excessive. 
Forestry , mining, and agriculture should not be practised near streams 
and rivers so that rates of flooding ili!d siltation are not increased 
(for a history of the siltation of San Francisco Bay, see Pestrong, 
1974, and for a description of t he effect of land clearing on 
estuaries, see p . 1 0., Existing channels should be utilized for access 
to harbours rathe r t h an opening nC\·T ones. Cognizance must be taken 
of coastal circulation cells in p lru111ing for dev e lopment which 
involves either alteration of shoreline or vhlSte outfal ls. Estuaries, 
marshes, and lagoons are 11 f i lte rs;1 (for both nutrients and pollutants) 
between land anu sea, and if access through t hem is necessary, an 
off~hore barri e r of rooted vegetation should be provided beyond the 
channeL 

In coastal development, the following should also be noted: 

1. Adequate circulation in water1vays , such as canals and 
marinas, vri th short residence time for water is mandatory; 

2. One method of protecting the \later line back of a "set back 
linen is a 19 coastal intercep tor w~ter\ray'' (Tabb and Heald, 
1973) 1.rhich preserves surface \rater sheet flow across coastal 
marshes and shores; 

3. Development should emphnsize highl<mds, no t lmr coastal 
marshy areas, or lmv energy shores; and 

4. Clark (1974) identifies many other effects, such as:: runoff 
as a consequence of development and agriculture, the effects 
of construction site preparation 7 pest and mosquito controls 
and residential development. Great care must be taken to 
thoroughly examine t he inter-relationships of these actions 
in the rrescrvation ,)f our coasts and associated ecosystems. 
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Fisheries Research und Management 

This is a l arge ond complex, as vel l as highly controversial, subject 
of \•Thicll only a fe\v relevant features wi 11 be treated here. Below 
are mentioned matters of broader policy. The next section on Marine 
Reserves considers some additional fisheries matters (p. 49). 

The essential point is the sJ:1arp contrCl.St behreen fresh\vater and salt
vlater fishing as far as management is concerned. The former is sharply 
controlled and the latter hardly controlled at all, despite clear 
evidence of need in many quarters (most notably 1 high seas sport 
fishing for marlin; other billfish, and tunai and the very destruc
tive inshore reef fisheries of many nations ). The r e is probably no 
fundamental difference betveen fresh and saltwater fishing other than 
a matter of scale. In a:'ly case, research and management must empha
size sustainably yield and should be dedicated to the following: 

a. Licensing of all fishermen, the fees to be returned to research , 
management 9 and enforcement; 

b. Establishment of game and non-game species in vvhich only game 
species are allowed to be takenr-

c. Establishment of season~ bag 9 and possession limits on game 
species; 

d. Establishment of zonation for various fishing activities ; 

e. Reso lution of conflicts betvJcen fisheries, t ourism, and parks 9 

f. Envirorunental enhanccment 1 especially artificial reefs; and 

g. The merits of limited entry to fishermen. 

Management should also recognize fundamental differences between 
unden.,rater (spear) fishing and surface (hook-and-line) fishing 
( cf. Barada, 1974). The former is more analogous to hunting and has 
three deleterious effects: (1) the inducement of fear of man, (2) the 
reduction in numbers o£ resident s pecies, and ( 3 ) the hazards involved 
when S1t1imme rs 1 vi ewers 9 and hunters cohabi t t he same environment. 
The refor e: spear-fishing is complete ly incompatible with underwater 
vi ewing s recre ati onal svimming, and photography" Surface fishing is 
capable of reducing some fish popul ati ons to an equal extent as spear
fislling and cail be hazardous to svJimmers: but does not induce fish to 
fear mano 

Management of Marine Reserves 

This section covers all 11 reserve 11 areas (seep. 22-27). Access by 
people to parks and reserves sl10uld be in accordance v.ri t h conforming 
use in v.rhich protection is paramount. In some cases 7 human presence 
must be .f:'orbidden 9 for instance in a colony of animals where human 
activity \vould interrupt breeding. In other cases human activity is 
encouraged~ for instance at national seashores emphasizing recreation. 
In ei the:r c2se s preservation and/or manipulative management (where 
natural succession might lead to habitat elimination) is paramount 
in 11 core11 areas. 

A. Core vs. buffer 
In general, the core is to be left undisturbed and research is 
to be non-manipulative. Education? researc~~ and recreation are 
not to nl t er the values for which the core Mea is established. 
Bu.ffer zones arc created to prutect. the corer to provide space 
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for vJide-ranging movements of animals, to provide space for the 
existence of rare or endangered species or for manipulative 
rese<::rch. In some importiJYlt CClSCS, the buffer may be primarily 
dedico:tcd tovJards restoration, protection of naturalness, or 
understm'1ding of natural processes. Most importantly, buffers 
l'l'tll.S t uccommodate the shift of the core in cases of biological, 
ecological, or geomorpl10logic2.l changes for example, the grovlth 
of reefs or the movement of beaches. Buffers are usually of the 
same biome as the core and can usually accommodate manipulative 
r esearch '.vl1ich should not be carried out in the core. Buffer 
zones may diff e r f~mdamentally from the core by no t being under 
the direct ownership or jurisdiction of the agency which manages 
the core area. Therefore, control of human activity vTi thin the 
buffer may be through administro.tive action, easements, or by 
otl1er means, emphasizing proper ste\·Tardship. 

B. Land and sea inclusion 
Deriving from the above, and the fact that the coastal zone is 
an ecotone, is the requirement that T-JOrtions of land, especially 
\·ratershed and drainage areas: be included in marine reserves. 
This can be accomplished by a variety of management o r legal 
procedures which \vill not be detai led here. 

C. Boundaries 
Boundaries for core areas should encompass entire ecological units 
(habitats and communities) in so far as possible, including ad j a
cent terrestrial areas. However, for whole ecosystems this will 
be difficult. Sea\•rard boundaries sllould include the outermost 
r eef or, for sandy shores, to at least the 20-metre contour line 
or t he territorial limit, especie.lly in areas vThere deep \vater 
is c l ose to the shore. Buffer zones sl1ould encompass ups tream 
effects and contigtwus ocean \vater. The buffer area should be 
large enough to incorporate geomorpbo l ogi cal changes vlhich alter 
shore boundaries. Marking of boundaries should be by means of 
shore posts and buoys or natural marks, \·Then these are available, 
and clearly visible. \1lhen it is impractical t o establish such 
markers s various dis ta:nce or depth delineation is required. In 
such cases problems \vill arise with regard t o policing, requiring 
that these 11 invisible linesl1 be set with as much flexibility as 
possible. In any case, boundaries must be clearly delineated on 
all charts~ maps, tourism brochures, etc. 

D. Le gal mechanisms 
These \Ji ll depend upon the enabling legis lation. The uses of the 
coastal zone may fall under a ~lltiplicity of agencies. However, 
regulation and enforcement Hi thin the core should be the responsi
bility of t he ;'Autl1ori t~' established under the enabling legisla
tion. Tl1e buffer should also fall 1 if possible, under that 
11Authori ty11 • Obviously 7 legal med1anisms fall \vi thin at least 
hro jurisdictions 1 the coastal state and la\v of the sea. The 
distinction bet\veen the t\lo is presently undergoing rapid change, 

.. through both rm-11 tina.tional and unilateral actions" 

Eo Hultip l e use 
This may be permitted if no interference \lith the purpose of the 
jark or reserve is contemplated. Severe threats to core areas 

' may be througl'l mining 1 dredging, oil and gas exploration or 
exploi tation 9 aYJ.d coastal development. In some nations dynamiting 
of reefs and shell and coral collecting also pose severe threats. 
HO\vever, rigj-c-::s of innocent passage and non-excessive fishing or 
hQYJ.ting for migratory species in gener~ pose little threat to core 
areas. 
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F. Regulations for protection within mar~ne parks and reserves 
These regulations mostly emphas:i.ze a .:.;eries of restrictions which 
serve to protect livin g and cultural values. They are applicable 
in areas emphasizing protection (as National Parl<"..s): 

1. The taking of a'1y living creature is prohibi tedi 

2. Non-living flotsam and jetsam may be taken from the beach; 

3. There should be an admission fee , proceeds going to park 
r e s e arch and management. Seasonal tickets should be pro
vided for residents and tourists staying longer than one day~ 

4o l~o anchoring should be permitted on reefs. Buoys should be 
established for this purpose; 

5 . No person should cut, carve 1 in jure, mutilate, remove, dis
place or bre ak off any underwater gro\'lth or formation; 

6. No person should dig in the bottom or in any other way injure 
or impair the natural beauty of the undervater schene ; 

7. No person should destroy, molest, remove 1 deface, displace, 
or tarnper wi t h wrecked and abandoned airborne or water craft 
or any of its cargo. An excep tion is dangerous cargo 1:1hich 
require removal and safe disposal; 

[, . rio person should molest, kill, uound 1 capture, frighten, or 
attempt to molest 1 kill~ \'IOtU1d 1 capture, or frighten any 
animal \vi thin park boundaries ; and 

9. Removal of shells f rom coastal areas of parks in order to 
build roads or other ind"L"LS trial uses shoul~ not be permit ted. 

G. Regulations for specific recreational use \·li thin marine parks and 
reserves 
Theseregv.lations \-!ill address several activities for vlhich more 
specific guidel ines for management are necessary. They are appli
cable variably for areas set aside (zoned) for specific uses or 
reoula ted in othe r vmys. In either case 1 approaches to these 
activiti es ore extremely s ub ject t o loc2l needs 1 law a.nd tradition. 

Specific zones sLould be set aside for these activities. 
Snorke llL1g and s\-Jimming are compatible with each other, 
but nci ther is compatibl e \·lith \'later skiing. 

Pri v2.te pleasure boats to be used in parks or reserves 
s hould be authorized f or sem.,orthine ss. Anchoring on 
r eefs shoulc be prohibited ar~ buoys for anchorage be 
provided in parks and r eserves. All boa t s operating 
\ifi thin park boundarie s should be license d 1 temporarily 
or permanently, or an entry fee charged. 

Tl1e tcacing of fi sh \r.i. t h i n Par:Y_s should not be allO'\IJed, but 
t<::lcing in Reserves m<J.y be permi tted under controlled conditions . 
The number of individual fi sh taken by these activities is 
usually small, 1-Ti th some notable exceptions. Howeve r, neither 
s hould be conducted in the pr es ence of the other nor in the 
vi c inity of commerci al ope rations , due to the hnzards involved. 
Spem'-guns should not be permi tted , that is, those operated by 
me ans of a tri gger mechanism 1vi th t l1e aid of elastic springs 1 
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or compressed gas. The only allo·.·Table spears should be the 
straight spear or Hawaiian sling, povTered by a single elastic, 
at the most. There exist rare exceptions to this? either more 
restrictive or more lenient, but such exceptions deserve criti
cal examination. 

The taking of fish should not be permi tted by the use of 
under\vater breathing apparatus . 

Particularly in t he case of spear-fishing, r e gulations on 
permitted areas 9 species, s e ason , and possession limits should 
be established, similarly to terrestrial hunting. 

These regulations are largely oriented tO\vards the establish
mei1t of a safety programme . They may be applied nation-\vider 
if this is sui table. 

a. Only certified divers should be permitted to dive in 
parks and r eserves or t hose not certified should be 
required to take a checkout dive9 

b. Div ers should be r egister ed vhen in t he park or r eserve; 

c. Diving should t ake place from r egistered diving or 
private boats, and/or vli thin certain are as so zoned for 
the purpose; 

d . Diving should be dis t ant from areas of heavy boating use; 

e . Special areas should be set aside for SCUBA-diving, off
limits to othe r use vhen the forme r activity is being 
conducted; 

f . C~artered dive boats should be lice!1scd to operate in 
par ks and r eserves . They should fly the diver's flag 
t hroughout tri ps ancl file a dive plan before departure. 
They should mai ntain radio contact vri th park headquarters 
throughout their trip . Special docking areas are advan
tageous; 

g . The dive rts f lag should be exhibited during all dives 
and divers should stay vi t hin 50 m of t he flag when at 
the surf ace~ 

h. Other boats shoul d stay beyond 1 00 y ards of a diver's 
f l ag; 

i. Literature should be made available describing dive sites; 

J • If at all possible safety equipment should be accessible, 
s u ch as both fixed and portable hyperbaric chambers; and 

lc. An emergency system for search , r escue, and treatment , 
should be established. Coordination of park or reserve 
m<:magers, police 9 Dncl medi c al and rescue personnel is 
r e quired. 

H. 0 ther acti viti es vri thin aarine parks and reserves 
The foi lovring appl y -to areas outside reserves as \vell, but mu.s t 
be given special attent ion vri thin protected areas: 

1. Coral, shell and fish collecting f or souvenirs or pets : ---------------------------
Theoretically~ these activities are permissible on VJsustained 
yielrl bi1Sis'1 • IIovever 9 they shoul d never be permitted in 
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core arens. Practically speaking, knowledge of sustained 
yield c.nd enforcement nre both i n.::.dequu.te t o regulate these 
potentially extremely harmful activ ities . Therefore, 
collection of coral and shells should be prohibi ted , even 
on a nation-wide bas is 9 except i n case of permit holders 
vhose activities should be carefully regulated. No living 
s hells 7 vTi t h rare exceptions 1 should be allowed to be taken 
and any living coral colle ction should be permitted only 
after a revie''' of per mit application by t he Advisory Panel. 
The collection of fishes for t he aquarium trade should also 
be subject to revievr by the Adv isor y Panel and in no case 
should collecting me t hods i nvolve poisoning or des truc tion 
of the r eefs . 

Bait gathering on reefs should either be prohibited or care
fully controlled on a rotating zone basis 9 but never allowed 
in core areas. Conunerci a l fishing must not involve uses of 
dynamiting or poisoning. Col11J'l'KCrci al fishing need not be 
prol1ibi ted in channel s \Ii thin reserves \..rhe re migratory fish 
arc caught , c.u1d commer cial fishing for resident species 
should be allo\-Jed in r eserves onl y after critical examination 
of need. The latter falls within general fisheries policy 
(seep . 45-6). 

3. Legal r esident recreation, fishing , and bci t collection: ----------------------------
Legal res idents shoul d have v. ri ght to recreation or to earn 
a l ivelihood by fishing \..ri t h in designated boundaries of 
reserves, but not in core are as. Houeve r ~ they too are sul>
ject to rules and r egulations set up by t he 11 authori ty' or 
Hi tl1in fisherie s policy. Spear- fishing should not generally 
be allov1ed, though traditional f conforming, and non-deleterious 
spear- fishing may be an exception. 

Special r ecognition must be given to traditional or subsis
tence pr i v ileges . This does no t include commercial fi shing. 
Difficult si t e-spccifi c problems arise ove r t he definitions 
of 11 tradi t ional11 and 11 subsistence~1 • From an ecological point 
of vie\·T, in no case slwul d the employment of any method or 
its expans ion becav.se of population increase, thr eaten habi
t at s or populations, since t his is harmful to t heir own 
longer-term interests. 

These shoul d be l icensed to operate in parks and reserves. 
Anchorage si tes should be s pecified, as shoul d the routes 
for access . A policy of l imi t ed entry should be made \Ji thin 
the confines of c arrying capacity ( see p . 41 ) • Anchorage 
should not be on fragile reef areas and buoys should be 
provided for t his ptrrposc . Doat operators may be designated 
as rangers or \vardens so as best to talce advantage of t heir 
ovm int erest in preservation of the area. 

5. Unden·rater s tructures and vehicles: -----------------
The r e is a great range of t echnology, either existent or in 
p l anning , uhich enabl es an increased number of persons, such 
as non- svrimmers and tour groups 9 quickly and easily to vie\v 
underwater l ife . HO\vevcr ~ in many cases 9 t his involves 
serious pcrturbati.o11 to anct destru--:tion of unden1a ter habitat. 
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All suc.YJ. pluns should be c arefully examined for impact and 
t he nbili t y of the envi ronment to withstand t h e tedmology 
w~d to recuperate . 

This activity is heavily dependent upon maintenance of good 
water quali ty. It has vast potenti al in lesse r developed 
and industriu.lized nntions alike, but pollution pose s serious 
problems for the latter. It is not generally recognized that 
aquaculture has potential pollution ru1d other adverse effects 
itsel f . Odum (1 974) points some out. They include: organic 
effluents from hatcher ies, sedimentation from raft culturei 
t oxic chemicals and to control algae or disease, physical 
alterations of t he environment, removal of naturally pro
ductive estuaries from t he ecosystemr introduction of exotics, 
eutrophic effects r and alterations of temperature or \vater 
£10\'l patterns. The creation of artificial habitat is related 
to this subject and has been revie\ved by Carlisle, Turner and 
Ebert (1 964). 

It is approprinte to cre at e reserves for aquaculture, bnt this 
activity shoul d not be permitted in most core areas. 
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REPORT ON THE SPECIAL PROJECT ON THE CONSERVAT I ON OF NATURE 

SOUTH PACIFIC COMMISSION. 

The special project on the conservation of nature was approved by the 
Thirteenth South Pacific Conference in October 1973 and was activated by the 
appointment of Dr. Arthur 1. Dahl as Regiona l Ecological Adviser, commencing in 
June 1974. It is therefore appropriate at this point, two years after the 
commencement of the programme t c review its accomplishments to date and to 
suggest appropriate directions for its future development . 

The goals of the project and the responsibilities of the Regional Ecological 
Adviser as originally defined were as follows: 

1. Advise SPC Officers, Governments and territorial Administrations 
on environmental planning, including beautification, and the 
solution of environmental problems. 

2. Organise and assist in conducting training courses and 
seminars in ecol ogy and environmental conservation . 

3. Undertake environmental surveys as requested and assist in 
environmental development planning. 

4. Maintain liaison with appropriate international agencies . 

5. Revise and apply quantitative tests for inc reasing effectiveness 
of conservati cn programmes. 

6. Prepare articles, papers and educational materials within 
the scope of the Commission's Work Programme for publication 
by the Commission and elsewhere. 

Funds were provided for short term consultants , meetings and training courses , 
and educ ·.tional and technical publications . These aims were developed from the 
recommendat ions of the Regional Symposium on Conservation of Nature - Reefs and 
Lagoons which was held in Noumea in 1971. 

Since this was a new ac tivity in the South Pacific Region , the first priority 
was to make contact with island gov8rnments to determine accomplishments and 
requirements in the ar eas of conservation of nature and environmental planning, 
and tc determine how a regional programme could best meet local needs. The 
Regi onal Ecological Adviser has therefore visited every major territory and 
country in the region to meet with governmental officials responsible for the 
various aspects of the environment and to discuss with them the needs within 
their countries and territories and on a regional basis. This i n itself has 
helped to increase the awareness in the region of the ne ed for management of environ
mental resources. The results of this survey were published in the first issue of 
the SPC Environment Newsletter as an outline for an SPC environment programme. 
The progran@e so developed served as an initial basis for dis.0ussions with a 
number of international organisations concerning outside support for environmental 
projects in the region . The needs as defined in this study and the progress to 
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date in meeting those needsare discussed below in some detail. 

The fundamental goal of environmental activities of the South Pacific 
Commission is to assist the governments and territories within the Commission 
area to meet the ec onomic, social and health needs of their peoples without 
destroying the natural resources , or upsetting the ecological equilibrium so 
necessary to the long term future of the islands and the quality of life of 
their peoples. This can only be accomplished with a multi-dimensional 
programme including the following components : 

1. RESEARCH AND MONITORING. 

Without adequate scientific information on the resources of the region, 
management decisions must be based oh guesswork or extrapolation from other 
regions. It is also impossible to say what changes are taking place in 
island ecosystems with the increasing i mpact of man. A number of activities 
are therefore needed. 

(a) Faunistic and Florastic Inventories. 

In many islands the native plants and animals that make up the flora 
and fauna are still not completely known to science. The Commission has 
attempted to identify needs and to encourage researchers to study in the 
region. Scientists often write to the Commission for information on governmental 
regulations concerning research in countries to which they hope to travel and 
on local institutions or individua~s wi th whom they can cooperate. More needs 
to be done to facilitate scientific res earch in the region (perhaps through the 
establishment of small field laboratories in each island group ), to establish 
uniform r egulations controlling the activities of outside r esear chers so that 
they do not abuse their responsibility to the island p~oples and governments, 
and to ensure that the results of such research return in some useful form 
to the country or territory concerned. The Pacific Science Association can also 
be encouraged in its efforts to identify research needs in the region and to 
stimulate programmes to meet those needs. 

(b) Coral Reefs 

It is only in recent yea~s tha t modern techniques have permitted major 
advances in the study of coral r eefs. However these studies have been carried 
out at only a few restricted and not necessarily typical sites in the Pacific, 
with the result that for most of the region there is little i nformation on 
which to plan for the management and development of reef resources. The 
Commission is developing techniques for surveying and monitoring reef resources 
and plans to make this a major programme emphasis in the future • . Similar 
resource monitoring is also needed on land. Without such activities, many 
potential resources for islands may be lost before they are ever known. 

(c ) Mangroves 

Mangrove swamps are an important but little understood resource for many 
island countries Some efforts have therefore gone towards encouraging local 
research projects to study the significance of man~rove habitats for fisheries 
and waste treatment end to measure the impact of developme~ts on t he mangrove 
system. More needs to be done to provide a sound basis for government 
management of this resource. 
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The Regional Ecological Adviser has cooperat ed with UNESCO to s timulate and 
coordinate MAB prc.gramrnes in the Pacif;_c, particul3.rly under t heme 7, Man in 
island ecosystems, and theme 8, biosphere reserves. The r egional ecosystems 
survey in particular will help to iden t ify potential biosphere reserve sites. 

( e ) Environmental monitoring. 

It has become increasj.ngly apparer.t th<~ t envi r cnmental management can only 
be undertaken with adequate knowledge uf t lle Gften r a pidly changing status of 
isla nd natural resources. The Colll.I:1is s1on is continuing a small pilot programme 
in resource monitoring t echniques, and has held discussions with a variety of 
resour ce specialists . This shoulJ be c-, major element in a continuing SPC 
environmenta l management programme, anc outside funding is now be ing sought to 
inc r ease r egional capabilities and to t r ain l ocal per sonnel so that the necessary 
long- term monitoring of environment a l resources can be undertaken as part of 
comprehensive government planning. 

(f) Agricultura l chemicals and integrated pes t control 

The Commission has advised a r.umber of governments on the technical and 
l egislative aspects of pollution preve~tion and control, and has he lped to 
increase the utilization of biological contr ols . This wil l continue to be a 
major responsibili ty of a number of Co :: mission officers . 

2. TRAINING. 

The initia l needs fo r truined environmental personnel have been so varied 
tha t additional regional training ac tivities were not justi fied , a lthough S•Jme 
training has been provided in connection with local projects . With the increasing 
number of r•roposa.l s f or major development pro j ect ,, , however, ther e is an inc reasing 
need within gov•Tnmc; nts fo r middle-level s t aff able to undertake basic environ
mental impac t studi es , md knowledgeable in the ecol ogical understanding and 
practil.Zal f ie ld techniques necessary to ensure that outsjde developers or enterprises 
are fu lfulling their environmental oblisations . A training course to meet these 
needs is now being planned for the coming year. 

There is a l so a great need for basi.c village l ev2l t r aining in local resource 
management, since mo"~t envi ronment a l r esponsibili ty still rests a t the village 
level. This can proba :.; l e best be accomplished a t a per manent t r aining centre 
comparabl e to the SPC Community Edu-::ati ·m Tra ining Centre and funding to establish e such a cer.tre is now being sought. 

3. LEGISLATION AND GOVERNMENT ORGA...'HZA'riON. 

The Regional Ecological Advise~ ha; helped and is continuing to help sever al 
governments to deve l op adequate conserv:ttion and environmental legislation. The 
assis t ance of an outside expert is rJ.0'\'1 uej ng s ought to complete the development 
of mode l legislative texts suitable to Pacific IsJ.and condi tions . There has also 
been gr eat progr es::: within some G·wernmunts and Terri toriaJ. Administrations of the 
regi on in the ass ignmen t and coordi:1atbn of environmental responsibility. More 
sti lJ. needs to be done , however, particularly with respect to coordi nation between 
separate departments, incorpora~ion of envir onmental cri teria and dat a into 
the planning process, and placement of an environmenta l "voice " a t a high 
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enough level that it can carry some weight against those arguing for immediate 
development regardless of the long-term cost. 

4 o PLANNING. 

The Commission has provided gc.vern.'!lents with general information on 
environment a l planning as well as specific advice on a wide variety of development 
projects and environmental impacts including wastedisposal, reef channel blasting, 
construction,mining, and processing-industry effluents . More needs to be done to 
increase government capabilities in this area, so it is expected that this will 
continue to be a major programme component. As an independent and unbiased s ource 
of expertise , the Commiss ion can play an important role in helping to guide 
island development in those directions most beneficial to the island peoples 
it is intended to serve. 

(a) Coastal Management 

With the rapidly increasing experience in coastal zone management elsewhere 
in the world, much is being l earned t hat could benefit island GOVernments in their 
planning efforts, and that could help t~em to avoid the expensive and often 
irreversible mistakes made elsewhere. If it is possible for the SPC to expand 
its environmental programme , the a cceller a ted transfer of this information to 
the Pacific region will be an important part of its activities . 

(b) Eco-development assistance 

Eco-development is basically development in harmony with the resources and 
limits of the ecological systems of which man forms a part. It aims towards 
a human scale of development based largely on self-help at the village-level, 
with benefits reaching immediately and directly to the people most in heed. 
The Commission has for many years been NOrking in aspects of eco-development 
under other names, and is now reorganisingits structure to enable i t to 
undertake more integra ted and complete programmes of eco-development assistance. 
The expansion of SPC technical assistarce , training , education and extension 
activities in ecodevelopment is no~ planned , both t hrough the redirection of 
existing resources and through external assistance . 

5. CONSERVATION, PARKS AND RESERVES. 

This has been a principal emphasis of the Special Project on Conservation 
including co-sponsorship of the South Paci fic Conference on National Parks and 
Reserves (We llington, N.Zq February, 1975) and the Second Regi onal Sympos ium on 
Conservation of Nature (Apia, West ern Samoa, June 1976), and assistance to 
efforts to conclude a Convention or: Conservation in the South Pac ific Region. 

( a ) Regiona l Conservation Planning. 

The Regional Ecological adviser has undertaken a regional ecosystems survey 
with the financial support of IUCN. This survey describes the many types of 
ecosystems or biological communities fcund in the region, summarizes the progress 
made so far towards the protection of viable samples of these ecosystems, and 
identifies the need for further conservation action. 

-. 
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In addition t o aiding nationa:::.. surveys f or parks and r eserves, the Commission 
has worked to define conservation soluti ons mos t appropriate to island conditions, 
Such conservation ~pproaches must t ake into account the limited resources on which the 
population must depend, traditional systems of land tenure, opposition to alienation of 
land, and the fragility and vulnerability of many island environments and species. 

( c ) Traditional conservation. 

The successful management of cnvir~nmental r esources by traditional cultures 
can often provide models for the fv tur~ , but much of this traditional knowledge 
is being lost. The SPC will contiGue its efforts to encourage the salvage of this 
invaluable dimension of island cultures . 

(d) Cooperation with IUCN. 

The Commis s ion has worked ver y c l osely with IUCN in the development of 
regional efforts for conservation i n tLe Pacific, and wi ll presumably play an 
increasing r ole as a r egional executing agency for IUCN programmes. Increasing 
attention will be given to the problems of conservation in the marine environment, 
and to the pos s ible devel opment of in1er na t ional or world parks and reserves 
in the Pacific ar ea . 

6. ENVIRONMENTAL EDUCATION. 

(a) Curriculum development. 

A consultant on environment al education, .Mr s • .Mar g ie Fa lanruw, is presently 
working with the Commission under the Special Projec t on Conserva tion to develop 
curriculum outlines and instructional materials des igned to help children to 
understand their village and i s l and ervironment , and to assist t eachers to 
include envi r onment al concepts in t hei r cour ses . Such efforts will be expanded 
if funds permit to inc lude the development and distribution of audio-visual aids 
and other suppl ementary mate r ials for sc hoo l use . 

(b) Museum programme. 

Mus eums can be a powerful means to eGvironmen tal education because they 
teach with object s and can thus reach every stratum of island populations. 
Hov1ever this potential is lar ge l y unrealized at pr esent. Museums can also s erve 
as a center of scientific s tudies for an i s l a nd countr y or territory and as a 
depository for scientif i c collections whi ch can then be available for local 
reference. The Regional Eco logical Adviser has undertaken an i nitial project 
in American Samoa to he lp to demonstra t e this potential through the development 
of a planned environme nt al exhibits programme, the constr uction of the initial 
exhibits, the preparation of adequate collection stor age fac ilities and the 
training of museum staff . Similar assistance cm1 be provided to other Pacific · 
Isl8nd museums on r equest . 

(c) Adult Education. 

If c ons ervation and environmental resource management a r e to succeed in fue 
Pacific, the me ssage must reach the vi llage level. Films can bea most effective 
means of c ommunication with the vi llages , but they must specially adapted to 
the rural island situation. It is ther ef ore planned t o produce a series of films, 
radio programmes and other educati o~al materials for village environmental 
education, to the extent that resou~ces permit. Such mat erials can greatly 
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amplify the impact and effectiveness of the Commissiorls small team of technical 
specialists. 

7. INFORMATION. 

(a) Scientific information. 

One of the principal handicaps of the island situation is the remoteness 
and small size that inhibits the development of an adequate flow of information. 
With the development of modern communications and data processing technology, 
it may now be economically feasible to develop a scientific and technical 
information system capable of meeting most regional needs. Only in this way 
can governments, administrators and technical specialists hope to have available 
the information necessary for sound development planning and environmental 
w•nagement. The Commis ~ ion is continui ng to explore the possibilities of such 
a system and to seek the necessary financial support for its eventual establish
ment. 

(b) Environmental inventories. 

It is not possible to plan for re s ource development if the resources 
available are not known. Too many development projects have failed because 
the resources on which they were based were not adequately surveyed. The 
Commission has at present only a limit ed potential to assist in such surveys 
using the appropriate technical specialists on its staff, but it is hoping 
to expand its environmental resource sv.rvey capability if outside assistance 
becomes available. 

(c) Introductions of alien organisms. 

Some of the greatest existing envi ronmental problems in the Pacific Islands 
are the result of the introduction of alien organisms (plant or animal) which 
have attacked crops and trees, invaded agricultural lands, and eaten, out-competed, 
or replaced native species. The prevention of further unwise introductions is 
often a question of adequate information, and the Commiss ion will continue to 
provide every possible assistance in t his regard. 

8. FUTURE DEVELOPMENT OF THE SPC ENVIRONMENT PROGRAMME. 

Since its inception, the SPC Spec ial Project on Conservation of Nature 
has aimed to define the needs for regi onal environmental and conservation 
assistance and to develop programmes as described above to fill those needs. 
It should perhaps more appropriate ly be termed a project on Conservation and 
Environmental Management. 

It is now necessary to define the future role of the South Pacific Commiss ion 
in this area, particularly in this year when the functions of the Commis~ion 

are being redefined and its structure reorganized, and this is one of the principal 
aims of this Symposium. The representa tives of governments, interna tional 
organizations, and scientific instituti ons gathered here are asked to make a 
critical evaluation of what has been accomplished during the past two years, and 
to recommend guidelines and specific action programmes for the continuation . 
of conservation and e~vironmental activities at the SPC, elsewhere in the region, 
and by international organizations . 

."" 
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With responsibilit ies cf the scope originally defined in the Special Project, 
the human and financial resources of the Commission have been spread very thinly, 
and progr ess has necessarily been s~ovrcr than desirable. As the only organization 
encompassing al l the South Pacific Island countries and territories, the SPC is 
the logical regiona l environmental organization , and an appropriate executing 
agency for certain types of pr ogr ammes of international organizations and other 
aid donors. The programme described above can only be carried to completion 
if subE.tant.iel addi i.~ cnal resources arc made available . IUCN has already been 
most helpful in this r espect , and negotiations are continuing with the United 
Nations Environment Progr amme concE:: rning the form that their assistance might take. 
It would be useful if this meeting would comment on and assign priorities to the 
projects described above as an aid to furthe r programme development and as a 
guide to interested funding agencies. In this way the programme undertaken will 
be fitted as closely as possible to the needs and desires of the governments 
and peoples of the Pacific Islands. 
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1. TI1o Inton1o. tiona l Union f or Cons ervation of Na ture and Natural 
Ros ourcGs h :s a l ongst::ndin[:-; interest in conser~tion in the 
R'.cific region. During t ho presidency of Dr. Ha r ol d Coolidge 
this intorost vl:J.S exhi bited t hrough close IUCN c ooperation with 
tho P1cific Science Congresses in Honolulu in 1961. Tokyo in 
1966, :1nc1 O:lnborrn in 1971, .::ts well as with the IBP-CT Fhcific 
I s l n.nd ~:;rogrc.nrw . IUClT, throuch tho a ctivo interest of 
Dr. CoolEco .::tnd Sir Hugh Elliott , provided l eader ship in devol
oping t ho c.:nc o]lt of Islrmds f or Science, a nd has pr epared a 
dr aft Isl c.nc~ f or Science Convention which rece ived f a vourable 
a ttention nt tho UN Conference on tho HuDan Bnvironnent in 
Stc'c ld1oln , 1972 but is still ~1wu.i tine go vornr ,onto.l action. 
One r esult of this pro~osn.l, however , wa s t he establishoont of 
t he first "isl.:md f or s cienc e" in tho Rlcific w·hen the W • .A. Robinson 
Into,:;r Gl Roservo 'ms pr oclnined, in 1972, on Ta i a r o .. ."i.toll in tho 
Tuanotu J:.rchi pol ngo . 

2 . 1~ noro Q.Cti ve r ol o for IUCN in tho South Rlcific began with tho 
joint sponsor shi p of IUCN o.nd t ho South R:tcific Connission of the 
first syr.;posiur.: on m: turo c onsorvntion in tho South :Rlcific, held 
in Noudoo. in 1971 • The outcono of this nooting arwng other things 
wa s an o.ssocia tion of IUCN with tho SPC in nattors conc erning 
conservuti011, ,'lllcl tho clevol opnont of n. closer r el a tion between 
IUCN nnd vc~rious islcmd governr.wn ts. 

3. ;lf3 a r esult of t hoso closer r oL :.tionships, Dr. Colin Holloway 
vms requested by t ho Govornnont of 1<lostern S:lnoa , with support 
fron UNDLT, to cnrry out a survoy of pot entia l national p2-rks on 
those islrmds in 1974 . The s urvey wa s conplctod and the r eport 
f or n s c. bn.ckeround f or ost.1.blishinr, a n:: tiono.l park nnd reserve 
syston. 

4 . Juso ::s n result of t hose rela tionships, IUCN vms a sked t o prep.:'lre 
o.. c1rnft c onvention f or c onservation in the South Pacific. This 
vrr:s conpl eto:l i n .kmu.:-try 1975 2nd ho..s r ec eived f ornal attention 
fron ()'ovornnents n t the plenipot entiary c onference r ecently hold 
in Lpi t:>. (Jl.illo 9-11 1976 ). 

5. In Fobru::ry 1975 , IUCN ~mel t ho Gcvornnent of New Zea.la nd sponsor ed 
t ho South P 1cific Confe rence on Na tionnl R:trks c..nd Heservos , hold 
in 1'lul1in.;-t on , Nu11 Zon.l nnd . This c;c .. ve added i npetus t o IUCN 1s 
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reg iona l involvonont n.nd l od t o i nplonentn tion of tho survey of 
ox is tinr:~· nnd potential nn tionnl rcrks nnd r eserves ns well a s 
other nron s of ccnsorvntion s ignificnnce cnrriod out by Dr. l~thur 
Lyon DJ.hl of the South Ihcific Conn.i..s s i nn 1vi th finnncinl support 
fron IUCN. This survey was included in tho UNEP/IUCN project 
(Rl:.. 1103-75-04) concerned 1-li t h Ebosyston ConsGrvation. 'lhis 
survo;)r ha s been r eported o.nd a ction pl o.ns a r e boi nc developed 
hero o.t the Sec ond Syr1.:rosiun on Ha turo Cons ervation in the South 
Fhcific (L.pi n , Hos t orn S.r:,:·1on, Juno 14-17 1976). 

6. Various a ction T'r ojocts luve nlreo.dy resulted fron these c onfer
ences . Thcs o incl udo : 

b. 

Reques t f or assist~nce fron the Gilbert I s l ands in (1) drafting 
l of;.lsl a tion fo r lvildlife prot ection (pr ovided in 1975 ), a nd 
(2) pr ovicl inc; a warden EI.Ild other f .J.cilities t o pr o t ect breeding 
bird c ol oni es on Christno.s I s l and a ncl the other Line IslEI.Ilds 
(nmv boinc r cvimved by IUCN/l-l1oTF j oint pr o j ects operation). 

Roqu-.:. s t f or a ssistc.nc e fron tho Kinedo<"l of Tonga in es t a b
lishinr; nor o effective pr o t ection f or their systen of r Gserves. 
This i s included in tho I UCN/vlWF 1 976 pr ogr ru::m.e f or financial 
support . 

c. Proclnr.ntion o. t t ho Intornn.tionnl Confer ence on Marino Parks 
nnd RGsorvos (Tokyo , f1ny 1975) of r·hnun.e il.toll in tho Cook 
Isl:mds ns o. Horld Pa rk/Islrmd f or Science . 

d . Roquust f or .:cssi st.'lnco fr on tho Cook Islm1ds in devel oping 
l!lo.nuao Ll.S ·?.. worlcl p.J.rk, f or s o.l .:crios of a conservation direc
t or, and f or funds f or t heir c cnserv1 tion pr ogr anne. 'lhesc 
h.'1vo boon oxpl or oc. \vith t ho Gcvornrwnts of Australia a nd Now 
Zo:cl c.nd, but nr c now under c onsidora tion f 0r direct vli;TF funding. 

c. Roqucst f or a ss i stanc e frcn t he Sol onon Isl.::mds with dr nfting 
c onser v:.-, t ion l oc isla tion. This h:1s been pr ovided by t ho IUCN 
Environnon t o..l U.1w Cent ro "- t Bonn . 

f. Vcrbf.'.. l r equests for r.ssi str'..ncc in inplcncntine J.Xlr k pl a nning 
fron t ho Fiji Is l ands .:end 1Jostorn Sru:loa . Thos e ere bei ng 
mq)l or cd now nt t h i s Api o.. Synposiun . 

11. Dovolonr:ont of South Th:..cific Pror~ro.r-~De 1975-1 976 

1. Conpononts . Tho South P:tcific Proc r nnnc pr ovides f or the integr a 
tion on o.. r ogi ono.l bas i s of severo.l IUCN a ctivities. Thes e include: 

a.. J.ssi st:J.nco t cw:1r d the clovol opnont of an intugr n t ed systen of 
nntiGna.l IJ:J.r ks and other pr ot ected o.r cas f or the Pncif ic 
I s l a nds , incl udin;·: narinu p..'lrks o.nd bi osphere r eserves . 

b . L.ssi s t ::tnco t ou:J.rd t ho dovcl opnont of a pr ogr ar.me f or conser
ve. tion of cri ticnl no.rine habita t s in tho Ihcific regi on 
throuch c.ppr oprin to c onserva tion r.lGc'l.s uros . 

c. wvclopnont of a ppr onchos f er int ogr c. tion of conservntion 
wi t h ocodevol opnont , br.sod on l ocn.l cultures o.nd tradi tions, 
in order t o f i nd rnttorns of dovol opnont tha t will be ecolo
gi cnlly vinblo and sus t a inabl e , nnd conse r vative of the life 
styl es of tho peopl e involved. 



- 3-

SFC-IUCN/2RSCN/WP.7 

2. 1.ction in pr ogr ess . 

n. Tho survey recently c cnpL; t ocl by Dr. l..rthur Iqon fuhl with 
support fron t ho SPC rmd UNEP/IUCN 'lvns o. first stop t mmrd 
t ho dovolol>.lcnt of an intogr o.t cd. nntiona l p_'1r k o.nd reserve 
syston. This should now· be further r.eve l oped a nd translate d 
i n t c ncticn pl o.ns. 

b. r·ht orir:. ls hnvo b con pr opr'.rod by Dr. G. Ca rle t on Ray a nd 
c:ssocin t es f o r c onsider .::1.tion a. t t h i s };.pi n synposiun. It is 
hoped that .::1.s n. r esult of th0 discus s i ons here a series of 
pr oj octs .::1. i nod n t tho c onsor v::J.t i on of no.rine habita ts and 
species in the Pncific will be developed f or funding fron 
t ho IUCN/1oftrfF "Front Lino " no. rine proe r aone during 1977. 
Those 1;r o j ects r·a.y i nclude c onsorwttion of s on birds ; whales, 
seal s ~mel dl.l(;oncs ; nnrine turtles a nd crocodil8s; narine fish; 
narino invortobr .J. t os a s well ns such critico.l hnbitats as 
c or a l r oofs ::·md l agoons, nnng-rovos ~lnd son- e r as s beds. 

c. fuckgr ouncl p::tper s on oc odovol opnont , tr.::1.di tionnl uses and 
t enure patterns , cus t onn.ry rights o.nd pr :1cticcs rela t ed to 
consorv<'. tion, h ':'.vo n ow boon prosent od by Dr. Jinoh Ono-Fadakn , 
Nrs . Sulinna Siwo.t ibn.u o.nd l'IIr. Robert lllon . Those , hopefully , 
pr ovide n bn.si s f or tho f or nuln.tion by this syr.1posi uo of 
pr opos 2,1s f or t ho integr a tion of oc odovelopnent c:.n d na ture 
consorvo.tion in the South Po.cific. 

d . Lognl n.nd l)Oliticn l i ssues r oln.t od t o ccnscr -vt1tion of nnrino 
and t orros trio.l onvironncnts 2.r o bei ng expl or ed in b.'l.ckground 
:rx:tpors p r epr:red by 1\!r. Frank G. Nicholls !lnd }1r. Cyril de Klenn 
f or dis cus s i on hare. Those incl udo the signifironce of the 
South fucific Convonticn, 1rlorld Hori t age Convention, Endant;erod 
Spocios Convention e1nd Hotl[illd Convention, nn d nlso explore 
i ssuos r c l nt od t o "lvorl c1 pnr ks , bi osphere r eserves , islands 
f or science :end dovol opnont s frcn t ho Law of tho S:lo. Conference. 
Thos e b' ~ Cli:[;TO l.mcl docunonts f or discussi on hor o in J ... pi n. will 
hopefully l oad t o a m)roprint e poli t ical/lognl n. ction. 

3. Up t c t ho tine of t ho Ar i a s yn:ros iun n ost efforts hnve boon 
dire cted t mvnr d idontifica tion rmd description of a r eas r.md i ssues 
f or which n.ppr oprirt t e ::,ction will be r oquirod . Followin{; this 
synposiun i t i s expected th~:t roc nu~ 'endations will l oad t o a 
series of s ito- oricmt ed or i ssue - oriented notion pl .'"'..ns ::mel pr o j ects. 
l~ll of these will roquir o finnncin:;, but bef o r e thnt t ho i clontifi
C-'1 tion of t l1oso incli vic1U:.'l l s :=mc1 a(;encies with the t echnica l skills 
tend tine c:.vnil ::-,blo t c> c .:c.rry t hen f onmrd. JJ. though it is possi ble 
th~t certnin nctivitios ruy t nke pl a cu in intorno.tioTh~l wa t ers, 
f or nost l;r o j octc t ho L:.ctive inte r est ::md s upport of the islnnd 
eovor rr1cmt s will be r equired as n f irst s t op . 

4. Tho r ol e of IUCN c:.nd its rnrtncr or r;aniz.J. tion, t he 'ljlorl cl vlilcllife 
Fund , will n ocoss,crily be nor e lin itocl in t ho a ction phase of the 
l)roc-r c..nr.w boc nuso of tho nvc::ilr:.bili ty of funds . It cun be viowod 
11s [l.n i nitio. t or y c.ncl cr:. t n.l y tic r ol e - pr oviding t ho DO[tnS f or 
s t nrtinG c cns orvntic'n a ction , pnrticularly fo r clor.1cnstrn tion or 
pilot pro j ects vrhich c::m sorvu r.s noclel s f or other, nor o ex t ensive , 

-:lotion . Neither I UCN nor ~IVlF crm bo viewed as n nonns f or l ong
t orn s u pport of c onser vt:'.. tion or oc odev ol opnont pr ogr ar:u:1cs , nor c an 
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t hey bo oxpoctod to jjr oviclo l o.r go nm unts of noncy f or nny short
torn :--.ctivity. They h:.:. vo , howe ve r, en i n.rortnnt r ole t o pl ny in 
nssisting i s l :-:nd rrovernnonts or insti tut i c>ns in finr. ing n:1 jor 
sour cos of funds, O• G•, fr c;n ot he r t;ovornnont s or interc;overnnentnl 
C~.C"Oncios. In the l onger t or n , hor•rovor, c "nscrm.-...tion nust bu viewed 
o.s :~.n .'"'.ctivity ~:.ncl interes t ··f t ho is l :~nn. }'OODl es ·1nd go vernnonts. 
If .::cccept cd ['. S :m intor:.r :-.1 :r::!rt of dovelopr10nt t hen the c osts nust 
bo be r ne by t lwse who expect t o r e ceive the benefits. IUCN can 
o.ssist in provi c:. inr~ n clin:1te of public ,.-,_wn r enoss of the i nportnnce 
of consorv:'. t i c:n, but r:.ny :rr c> ljT '1T11Jes t ho. t it hel:;Js t o initia te nust 
bec one so lf-sustc. inin,:r if they nre t o s ucceed . 
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THE CONCEPI' OF \·lORLD PARKS AND INTERNATIONAL LAW 

Cyril de Klemm 

I. DEFINITION AND BACKGROUND 

1. The Second Horld Conference on National Parks (Grand Teton, September 
1972) recommended (Recommendation no. 5) 1 that nthe nations party to 
the Antarctic Treaty should negotiate in order to establish the 
Antarctic continent and t he surrounding seas as the first world park 
under the auspices of the United Nationsn. It was considered however 
that 1 to be implemented, such a recommendation \v'Ould require a re
vision of the An.turctic Treaty and that this \•muld not be advisable 
since it \•muld raise some m<:ttters affecting the sovereignty of con
tracting states over Antarctic territories. Consequently no furtl1er 
<:tction was talcen. 

2. In February 1975, the South Pacific Conference on National Paries and 
Reserves, held in \vellington, Ne1.1 Zealand, recommended (Recommen
dation no. 5) t h<:tt 11 the governments of the region examine the possi
bility of taking action to establish one or more \.;orld parks in the 
region to protect significm1t murine ecosystems, and bring forward 
and support this proposal at the Tllird Uni ted Nations Conference on 
the Lav1 of the Sean. 

3. If a dcfini tion of \Jorld par lcs is to be based on this recommendation, 
the se parlcs should be considered as conservation areas, established 
on the h igh seas, where access sl10uld be, to some extent restricted, 
where pollution should be controlled and wl1ere fishing must be pro
hibited or regulated. 

4. The purpose of tlli s pD.per is to explore the present legal situation, 
examine furthe r developments W,.1ich may r esult from the adoption of a 
nev1 conven tion on the Law of t he Sea, and suggest possible ways to 
set u p \vorld p arks on the high s eas . 

II. THE LAH OF THE SEA 

1. Present state of the Law 

1 ,1 The territorial sea ove r vlhich coastal states exercise full 
sove r e ign rights has a \•Ti dtl1 of 3 nautical miles measured from 
a base line connecting coast al headlands. An exclusive fishing 
zone usually extends beyond the 3-mile limit to a distance of 
12 miles from t he base line. This zone remainsf legally, a 
part of the high seas but coastal states have the right to ex
ercise in these waters t heir domestic jurisdiction \vi th regard 
to fisheries. This mem1s that they can take whatever conser
vation measures t lley deem appropriate and, therefore, exclude 
fis hing by other st ates . 

1.2 In the past, t here has been an increasing trend, on the part of 
many states, to extend unilaterclily the v1idth of their terri
torial sea and nati onal fis hing zone. In some cases the latter 
has been extended to a distance of 200 miles from the base line. 
This has cc:~used a consider<:tble number of disputes between the 
states concerned c:~ad t hose that have been fishing traditionally 
in those areas. A good example is t he current dispute between 
r lle Unired Kingo0m <md I ccJi1nd ove l' t l1e nev 200 miles limit 
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recently established by t he Icelandic Government. There is no 
doubt that such unilateral extensions are not consistent with 
international lilvl as it stands at present. On the other hand, 
it should only be fair that n<1tural resources that are essential 
to the economic vre l fare of local popul.:1tions be preserved from 
indiscriminate fishing carried out by large industrial fleets, 
often operating at very long distances away from their home 
countries. It is t her efore clear that the present state of the 
l il\v is not satisfactory 1 and t hat the l aw should be re-examined 
in the light of both conservation requirements and economic 
cons i der a tions. 

1.3 Beyond national fishery limits, t here are no restrictions to 
fis hing operations on tl1e high seas, other than those provided 
for in specific fis heries conventions v1hid1 are binding only on 
t hose states tl1at are part y therein. Such conventions may apply 
to certain are as , or to certain species, or to both . 

2. The United Nations Conference on t he Lavr of the Sea 

2.1 I n vievJ of t he shortcomings of the present situation, many 
states, i n particular developing countries, have asked for a 
revision of the existing conventions on t he Law of t he Sea. A 
conference has been convened and has met several tirres since 1974 
in Caracas and Geneva; it is meeting again in New York in the 
spring of 1976 . It is still too earl y to know exactly \vhat new 
rules of inte r nati onal law \Ti ll be adopted by the corrununi ty of 
nations, but r ecel1 t developments in the conference have resulted 
in a number of major trends wllich are likely to be incorporated 
in the future convention, 

2.2 The width of the territorial 
1 2 mi les from the base line. 
line vli 11 encircle the whole 

sea will probably be extended to 
For arch i pelago states, the base 

ard1ipelago. 

2.3 The exclusive economic zone Vlill probably be extended to 200 
miles .from the base line . I n that zone coastal states will 
enjoy full sovereign ri ghts over all natural resources , includ-
ing living r esources , and vn ll be enti tled to take any necessary 
steps to preserve t he marine environment. They will, as a counter
part have the obligati on to manage and preserve the living 
r esour ces of the area. No other s tate vli ll be authorized to ex
ploit any resource in the zor:e except by agreement with the 
coastal state concerned. 

2. 4 On the high seas, fislling wi 11 remain free, subject to restric
tions i mposed unde r other tre aties . There 1-lill, however, pro
bably be an obligation on the part of all states to co-operate 
in t he management ill1d conservation o.f the living resources of 
t he hi gil seas. This vli 11 talce place , in particular, through the 
establishment, \vhere appropriate 7 of regional or sub-regional 
fisheries organizations . 

III o PERSPECTIVES FOR THE ESTABLISHMENT OF \lORLD PARKS 

1 • The prob lem does not arise in the t erritorial seas and exclusive 
fishing zones since all states vill be free to prohibit or restrict 
fishing activities and r egulate shipping in thos e areas. They v.ill 
be entitled to set up national parks, or any other .form o.f protected 
ar ea to a c:Jic:tan<'o o.f 2 Cl() m:i l e.c: .front t11eir coastline . This can be 
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done, either on an individual basis, or vri thin the framework of such 
systems as the Islands for Science Convention (if and vrhen it comes 
into force), the 1dorld Heritage Convention, or the UNESCO Biosphere 
Reserves Programme. Tl1ere may be, in some cases, possi bi li ties for 
international management of such reserves, provided that the states 
concerned will be prepared to relinquish some of their sovereign 
righ ts to m1 international body responsihle for managing the reserves. 

2. Beyond the 200 mile limit , the new Law of the Sea will probably pro
vide for an obligation on the part of all states to co-operate in 
the management of high seas fisheries o This may well take the form 
of an agreement to close certain parts of t he high seas to all fish
ing activities and to establish world parks. This will naturally 
require the concurrence of all states concerned, including that of 
any state not geographically present in the region, but wrtich en
gages in fishing activities in the area. Such an agreement \Jill 
necessarily have to take the form of an international convention, and 
will not be binding on uon-party states. Nevertheless, if the fact 
that a state has not accepted to accede to a convention providing for 
the establishment of world parks cm1 be cons trued as a refusal to co
operate in the management of high seas fisheries (in the sense of the 
future La\v of the Sea Convention), it may constitute sufficient 
grounds to initiate proceedings against that state, on the basis of 
the procedure for the settlement of disputes which the convention 
1:rill probably contain. 

3. Another possibility consists in submitting ne\v proposals to the 
Lau of the Sea Conference in respect of world parJr..s with a view to 
incorporating them in the draft convention before it is finalized. 
These proposals could , as an example, take the following form: 

3.1 States that are l ocated in a certain oceanic region or suD-region 
could be entitled, in order to protect certain living resources 
that are e.G:Sential to t he livelihood of their peoples, to de
clare high seas sanctuaries or vJOrld parks in certain maritime 
areas of that region or suJ:>...region. 

3.2 A special procedure might be established: at \vorld level, to 
ensure the preservation of certain areas in the high seas \vhich 
are of particular importa11ce from the biological or ecological 
points of vievr. Tj1is could apply to unique or especially fragile 
ecosystems and to the breeding or feeding areas of important or 
rare species of fisi1, other marine animals, or plants. An ex
ample of such areas is the Sargassa Sea in the Uestern North 
Atlantic, an area of exceptional biological interest, 'YThid1 is, 
at the same time, the only breeding place of the European and 
Nortl1 American eels. 

A list of these areas could usefully be prepared by the appro
priate scientific au~1orities, such as SCOR, and IUCN~ 

3. 3 In the event that the foregoing proposals are retained by the 
Lau of the Sea Conference and incorporated in the future con
vention, it 'vill be necessary to determine sui table procedures 
for the establishment, administration, and management of vrorld 
parl<.s as \vcll as for controlling unauthorized access into those 
areas. 

3. 4 The re \vi 11 first be a need for an internationally agreed defi
nition of world parks which should probably be based on specific 
scientific, and perhaps economic, criteria. There \vill then 
ili"lve t o be a spcci n1 prucc<inre .for the establishment of these 
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par:Y...s. In each cnse it will be necessary to obtain t he agree
ment of all the states of the \vorld, since such a decision 
woul d affect their freedom of action on the high seas. 

3o5 There will be, next, a need t o designate an authority that will 
be responsible for the administration and management of world 
parks . This can be done on a 1:1orld scale . If it \vere decided 
to set up an international body that would be competent to 
manage all living resources in th~ high seas, sud'l a body could 
well include the management of world parks among its tasks. 
Alternatively, world parl:...s could be managed by regional or sub
regional fishery organizations \vhich would be acting, in that 
respect, as the agents of the community of nations. 

3o6 It lvill also be necessary to determine conditions of access to 
world parl3. This should probably include a complete prohib-
i tion of fishing as v1ell as of any other activity vrhich may have 
adverse effects on the marine environment, as, for instance, 
the discharge of oil or other effluents from ships. 

It vlill probably prove impossible to compl etely prohibit access 
to these protected areas since this would encroach upon the 
freedom of navigation on the high seas, and may therefore give 
rise t o serious objections on t he part of many states. A solu
tion could be to only al l ov1 innocent passage, as in national 
\vaters. But to be effective such a provision should be accom
panied by adequate means of enforcement put at the disposal of 
the international authority in charge of the management of 
\vorld parks. 

3.7 There may also be a need to control certain activities, in 
particular tlle r e lease of polluting effluents in adjacent land 
or sea areas in or der to avoid the transport of pollutants by 
the \vinds or the currents into the protected area. 

3. 0 Finally, adequate procedures for t he prosecution of offenders 
\lill also be requiredq Since the institution of proceedings 
before t he courts of t he offender ' s flag state may not be suff
ficicntly effective, it may be necessary t o set up an inter
national court. Enforcement of the co~~t • s judgements poses 
another problem, which cc:u1 be reso lved if, by international------
agreement, all states accept the possibility of enforcing such 
judgements on the offender ' s property, in particular upon his 
ships, wherever their location. 

4. Conclusions 

4.1 There is a need t o clarify further the concept of world parks 
before a decision can be made on the best approach to solve the 
problem, and the best legal system under which these parks can 
be es t ablished. I n particular the biological and economic 
factors invo lved should be defined in more concr ete terms. 

4. 2 If the intention is merely t o limit t he catch, on the high seas, 
of certain pelagic species of fish such ns tunas, marlins or sail
fish, or of o t her organisms sud1 as krill, a simpler solution 
may be f ound through the conclusion of an internntional conven
tion, the purpose of whid1 Hill be conservation and management 
of these particulill' species. Tl~ere exists already n certain 
mJ.mber of conventions of that type; e.g. t he I ntel'-American 
1'nJpj c;.1l Tnn-'1 Cnvv<c'lttion, th~ Tntern ut:ionill Convention for the 
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Conservation of Atlantic Tunas and the I nternational Whaling 
Convention. It is quite possible for conventions of t hat sort 
to provide for the est~blishment of closed areas, permanent or 
temporary, which could serve the same purpose as world parks. 
Indeed, the \lh~ling Convention contains an article specifically 
providing for the establishment of a sanctuary wherein all 
vrhaling operations may be prohibited . This provision has, how
ever, not been enforced for ma1y years. 

4 .3 For such conventions to be effective two essential conditions 
must be fulfilled. 

( a ) All the states that are fishing the species covered by a 
convention must be party to that convention. This seems 
essential for any system to \'/Ork. It is to be hoped, but 
tl1is is by no means certain, tl1at provisions to that effect 
1'-lill be included in the future convention on the Law of 
the Sea. As a rnean...s of enforcement, the convention area 
could be closed to the fishing vessels of non-party states. 
Another possibility \·JOuld be to not allmv non-party states 
to land their catch or use harbour facilities on the terri
tory of other states. 

( b ) There must be, on the part of all parties to the convention, 
a common vrill to preserve the resource. The best conven
tions will fail when contracting nations seek to obtain 
only immediate economic returns and do not give sufficient 
consideration to ti1e long-term conservation needs of the 
resource they are exploiting. 

4.4 This means that the future convention em the Law of the Sea will 
have to contain, if it is to be effective, provisions making it 
mandatory for any state that is exploiting a certain resource to 
become a party to t}1C international agreement covering the con
servation of that resource, and for all states that are a party 
to such Ul1 agreement to exploit that resot.u·ce in the most 
r ational vray. Furtl1ermore, tile international cormmmi ty should 
be ~ble to bring action against any state or groups of states 
that would not be complying \ri th their obligations under the 
convention. This vould be the case if t hey were ove!'-exploi ting, 
for instance, a certain resource. 

4. 5 If, on the other hand, the intention is the protection of 
certain specific regions of the high seas by the creation of 
special protected areas, because of their outstanding biological 
value, sud1 a concept shoul d be included in the new convention 
on the La"YT of the Sea. At the same time, there should also be 
included a definition of these protected areas, and a procedure 
for their establishment. The authority that will be responsible 
for the management and surveillance of these areas will also have 
to be clearly indicated. 

4.6 Once the general principle of the creation of world parl~ is 
accepted, more specific matters sud1 as the design~tion and 
establishment of individual parl~, the control of pollution 
around protected areas, the powers of the managing authority, 
and tl1e financing of the conserv2.tion and management rreasures, 
may best be left to a separate convention, or perhaps even to 
regional agreements \vhich could be concluded under existing or 
future regional fisheries bodies. 
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It i s import a:n. t however to reoember t hat vli t h regurd to access 
into protected areas, t he re should be no dis crimination against 
any nation or group of nat i ons 7 and t hat prohibition of access 
should t herefore npp l y t o all s tates . 

4 . 7 \lorld parks could vcll be l inked 1vi t h other networks of pro
t ected areas exis ting i n t he \J'Orld . They could , for instance, 
be included in t he network of Biosph:..:re Reserves, which is 
being established under t he auspices of UNESCO and its Man and the 
Biosphere progr ar:JDe o They could also be linked to t he Islands 
for Science project, if and vThen the convention on that subject 
comes into force. This could be done in two different ways: 
n world park could be estnblished beyond the exclusive economic 
zone extendi ng around an island; alternatively, if the state to 
whid1 an island be longs accepts to relinquish its sovereignty 
over t hat island, the ll!lole of t he island, its territorial sea 
and exclusive economic zone could become a lvorld park , and that 
park could t hen be extended to a part of t he high sens. It 
could then be mm1aged by w1 internal scientific authority on 
behalf and for t he benefi t of mankind as a whole. 

4 . 0 It is essent i al t~1at any s u gges tion t hat v10uld appear to rreet 
with a reasonc:~ble consensus on the part of the stntes of the 
r egion be put before t~1e Conference on t he La1v of t he Sea as 
early as possible . Otllerwj se when the nevi convention is 
finalizeJ, it \'fil l pl'obably be too l a te to amend it for quite 
some time. 
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1. Ideally , envjronmental and social factors are given as much 
attentioil in n lanning for &1d :in executing devclopmcdt as are t hose 
relating to the anticipated economic benefits" UDfortunately nO\vhere 
has this hap:!_)ened yet " 

2u IYl some countries in recent yeaTs: however. tllere has devel
oped a neu procedure whereby e1e environmental a1d soci al consequences 
of economic deve lopment pro,~ccts arc identified a.1d p roposals arc made 
uhic:1 vould e liminate or minimize a."ly adverse effects. This is a ch
ieved b:-/ a sovernmc;lt agcn :::;r requirement U1at a prospective developer , 
in order to gain final ap•)roval for a dcvelopme11t scheme must arrange, 
at his O'.r;l expense, for the co!;.duct of a.1 Environmental Impact Study 
(E.LS.) alo"1g the lj nes indi~~ated by t} lC aaency " 

3 ,. In a Pacif:ic isla11d context, simplified E . I "S . procedures: 
not too closely t.lefineC:. anJ Lltrodur::crJ ui th as little as possi blc 
al teratio:1 to existing goven.1mcnt i) racticc may i1avc best chance of 
earl y success . !1. continuing rcvicu and improvement of these proced
ures can then be m1dertakcn agaj i1S t a background of aa improving 
lcnovlcdsrc ancl understanding of the cmmtry7 s natural resources and 
envi ronmcnt, increasing appreciation ui tl1L1 the cotmtry of the value 
of incorporating environmental princi Dles in nlarming and dccision
Jnet1.:-i i":l <J anrJ tile :_)rarlual development of indigenous expertise in this 
area,. 

297/76 
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4. A requirement for an EoLS . for every development pro j ect 
is unlikely to be necessary. Though ev e r y p ro ject s hould be consid
ered ill terr.1S of its r c labonshi.p to the environment in. \•Thich it \'lill 
take place it is possi bl e to screen development proposals i n order to 
idc:,1t:i.fy those v~1ose impact is l ikel y to be of sufficient sugnific
ance to varrant the cost and effort of an E.I .. S . 

5. Some Pac:i_f ic i sland s-ovcrnments interes ted in improving 
the quab.ty of development rrojects by i n troducing EoLS. procedures 
may be daunted by the unavailabi l ity or shortage of staff vi t h envir
onmental trai.nin~J and experience sui t able to t he task of screening 
and subsequent assessment, 

G. Scatte r ed tllrougl1out t he SPC r cgioa is a number of individ-
uals \vi tl1 training st:.:i. ted to some aspect of envi r onme ntal impact 
assessment, The.:: SPC Regional Ecological Adviser, vho \·rould be fam
iliar uitl1 tll(; cnv ronmen·i: of a country \ifl1ose governmcllt might request 
ass i stance vi t}1 the formulation of E oi .S ,. guidelines and t h e assess
men t of E . I .. S . , could perhaps p lay a rol e here in l i aising \v.i t h and 
coordinating t:iw efforts of appropriate individuals ar1d insti tutions o 
Tl1e Universities of Guam , Papua I Je\·t Guinea and the South Pacific h ave, 
to varying extents , been Lwolved in studies of environmental impact 
of development p ro,jects a'1cl t~ 1cir efforts could be stimulated and made 
more effective by a coordination u~1icl1 mi 9l1t in due course become a 
bas is for stronger , more p rodu;-.:ti v c l:in~cs between than. 

7. As a basis for disc-v.ssion; generali zed procedures for h and-
ling E.LS c are outlined in F:i. g. 1 o 

f" Since fe ir developers 11i ll be a.bl e t o drav on c:wi.ronmental 
expertise from the :i.r 0\.111 ranlcs f or conducting E.I . Studies they vi ll 
need t o contract for tile services of professional environmental con
s ul t2.:ilts" 

9 , Tl1cre ::1as been a rapid proliferation of environmental con-
sultant businesses in countries u:wse governments h ave instituted E.IoS. 
procedures. Inevitably, because it is a nevJ profession. still groping 
to establis:, st andv.rds a:r!.d llighl y competitive_ there is lineveness of 
qual :i ty. Consequently_ t her e may b e a tendency for developers in Pacific 
Isla1d countries, v.rhen f:i. r st faced vi t}J a need to prepare E .. I .. Studies~ 

not t o tilke t his rcqu ircm::mt seriously but to con tract out environ
mc·,1tal vorlc to l o'il cost l mJ quality consulti11g firms. 

1 0,. It 1r.i ll t!1crefor<:: b.:: necessary to l)repare a register of rel
iable environmental consulti_1q firms 1 detailing thcir are as of compet
ence. This coul d be done Hith l ittle di fficulty 1ri t h t he assistance 
of gov ernment environmental assessment agcl".cies in Australia1 New 
Zeal and n.."ld the United States in parti cul ar, cou pl ed with the exper
ience being deve loped by environmental assessment u nits in P apua New 
Guinea and Fi jio 
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8 April 1976 

ORIGINAL : ENGLISH 

_INTJJRNLTIONAL UNION FOR CONSERV.i~TION OF NLTURE 
AND Ni,TURAL RESOURCES 

SECOND REGIOHJJ.L SYMPOSIUM ON CONSERVATION OF NATURE 

(Api a , 1o/es t ern Sanaa, 14-17 June 1976) 

ECODEV12:~0PI'1ENT IN A PACIFIC ISL~JTD CONTEXT: II. PRIORITIES IN 
JILJ.NGROVE ECOSYSTEN RESEJ~RCH 

by 

Gra han ll'l incs 
Environnonta l :.dviser to tho Goverrli'lent of Fiji 

Govc rnr:wnt Buildings , Suva, fiji. 

1. For these South R.>.cific countries fortuna te enough to have 
areas of nangrovo r: .. dilenn-'l exists . SJk-'l Ce occupi ed by those mangroves 
c:-:n be used to r1ronotc ocononic dovolopnent by r ecl ana tion for roads , 
buildings or r .. gTicul ture. How over, the natural values of ro.angroves, 
p:orticul::trly thoir i nportant rel:1.ti onshi p >vi th fisheries, a rc a lso 
o.pprecia t ed. 

2. The conveni ence a nd, often , the ec ononic benefits of nangrove 
r e clanation .::t r e r eadily unders tood. In the viou of de cis ion IJB.kers, 
hmwvor, the ::trgunorits for nangrove r e tention for their fisheries value 
D.r e t enuous. Until noTe r osenrch is undo rtalwn nuch of the evidence for 
a supporting r ol e in fisheries renains circuos t nntia l. This apparent 
link nus t b o cla rified by re search in South ~cific Llnngrove ecosystcns , 
not sioply by extr apol a tion fran the results of resea rch c onducted in 
nangrovos of other reg i ons . 

3. Thoro is c o~~iderable interes t in nangr ovo research in the 
South B2cific a t pr osunt and it a ppears t hat there a re s e vera l possible 
sources of fund ing f or this. However , if r esearch results aro to be of 
innediC~. te vnlue in tho ecodevolopnont of nangrove coas ts then it is cruc
i o.. l tha t r esearch l)ro[;r m.:u:1es be <1ppr opri n toly dire cted . 

4. ~1o botany of tlnngr ovo ocosystons ~'s received nuch noro att-
ention by researchers than h::ts t heir f auna. It i s s tudies of the l a tter 
particul a rly their subsistence and connercia l fisheries significance, 
vlllich :t ro urgently needed .::md, very i nportantl y, Cl.n ex tension of the as 
yot liuited efforts to s tudy cc osysten functions. 

5. It would be useful if this nooting c ould 1wrk t owards tho 
definition of nnngrove reson.rch t opics hC~.ving s i gnificance for ecodevel
op:10nt, vTi t h Cl. v i m'< to prospects f or a c oordi n.".. t ed , coope r a tive South 
IhcifJ.c r PFlO·'lrch progrn.nno . 

298/76 
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T:1e followit""lg research areas are proposed for considera tion: 

6.1 Nutrient grcling: ~1 understanding of the rela tionship 
botv1een mangroves and mangrove-dependent marine biological 
resources requires investiga tion of nutrient cycling and 
ener ey flou . The need for studies of nutrient cycling is made 
more urgent by a gr01.;ing interes t in the use of mangrove areas 
for the di sposa l, 1vi th r educed environmental disruption, of 1 
treatc~ sewage effluent- on grounds, proposed by Nedwell (1974) , 
tln t tho nu.ngrove ecosystem is able to o.cconooda te high levels of 
organic matter and nitrates . An unclers tanding of nutrient 
cycling is iL.lportant a l so as a basis for decisions on ecologi
cally appropriate use of land bordered by mangroves, from which 
land could originate fresh1.;ater runoff conta ining fertilizers, 
pesticides or industrial chemica ls. 

6.2 §ocondary productivity: Tho mapping of mangrove areas, now 
being undertaken on some coasts, is certainly useful . Hov10ver, 
the only convenient basis for mappil~ i s floristic and yet, though 
certain faunal species may be positively associated \vi th c ertain 
vegetation types, no clear rela tionship betvleon these types and 
the secondary productivity of organi sms useful to man has been 
established . If it "1-rere possible to zone mnngrove areas in terms 
of their food production potential then decision makers would be 
much better prepar ed for r a tional a lloca tions of those valuable 
r esources . 

In r elati on to this question of productivity, is it tho whole of 
a mangrove area "'hich needs to bo r e t ained '\lrhere fisheries 
potential i s to be preserved or i s a s trip of an " ecologically 
viable" vdclth adequate, tho ar eas be yond high vmt er lovel having 
apprecia bly l ess s i gnificance for fisheries? This l a tter 
possibility would gi vo s cope for ecologically acceptable multi
purposo Llovclopraent of mangrove a r eas. 

6. 3 Stg'vcy methods: Decis ions on the use of mangrove areas 
cannot be dol nyocl to mmi t r esearch r osul ts. Those decis ions , 
ho>wvor, ~vo t1lc.1 b e b ot tor informed if government agencies were able 
to coll8ct n rctoc~.icura of ecologically s i gnificnnt information on 
thoco a r wts for which reclama tion or nodification is proposed. 
Simple []ttr vey i'h~thods , not cos tly in terms of time, personnel 
or money, aro needed to provide i nfor ma tion on s uch subjects as 
the stand i ng crops of significant shellfish, crab and fish 
species rmd the numbers of their larvae a nd juveniles . Sta ndardi
zed cl.'1 t a fron the usc of thes e 1:1e thocls could be of value not 
only for tho s urveys in question but also as contributions to a 
r egiono.l rosonrch programma. 

Bibliography 

1 lifodwo 11, D. :R. 1974 Sewage treatment and discharge into tropical 
co<st nl wa tors . Search 5 (5): 187-190 
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ffiCQj)~VELOH~NT H J 1. PJ...CIFIC ISL"'J!D CONTEXT: III. THE ADMINISTR!:..TION 
OF f>U~NGROV8 ECOSYSTENS 

by 

Gr.::lnn R.--.. i nos 
Environnont:1l ; ... r~ vi so r t o tho Govornncnt of Fiji, 

Govornncnt Builc~ inr~·s , Suva , Fiji. 

1. J. nunber of use options exi s t f or nangr ovo ccosystons , r aneing 
fron prcserw. tion, t hr ou c;h nodifica tion , t c, annihila tion. Decisions on 
vhich uso is .::;.prr oprin t o in .::'.. ~-::ivan situa tion i s rnclo difficult by the 
i nncloqUc:.cy of bas ic e c ol ocic-21 infor rnti on nnd by t ho existence of bin s 
clori vi.J.1~:;· fron a n onotionnl vimv of nCJ.nc-rovoi:J as 11unhenl thy wa steland", 

2. Fron tho continuinr:; us c boinr; nn.clc of nnnc;rovos by South 
Pacific ville.. co nn cl l>ori-urbnn c onrmni tics it is obvious tho. t tro.di tiona]. 
vimls of tl1oso ocosystons r efloctecl groo. t or oc ol oc;icnl unde r standing. 
'l1ho "unhcnl thy vT.':'.s t cl a nd" c onc ept was introduced by colonia l o.dninis
trntini.1S . 

3. Dcvol olTlont of norc enlichtonod no.nr~ove r esource utilization 
policies , cons i s t ent wi th tr:1di tionCJ. l concepts of their usefulness, is 
nOll t nkinc; pl n.c o in sonc South Rlcific c ountries . However, existing 
mh;i n i str ativc techniques f or t ho i npl enenfntion of those policies a re 
of lin i tcd of fo ctivonoss . iJ.1 outline r e vivvT of .:lp,r oaches already 
tried , both Ni thin cmd outs i de tho r o.:i on , c oulcl :rr ovicle a useful 
s ti1:ulus to n. di s cussi on of nppr oprio.te o.ci.ninis tr::1 t i on for rnncr ove 
ec osyst,cns . Sono l or;·o. l ::md ncl;' inistrative c onpl exities of these l and
seo.. i ntcrf '"'.CC: oc ooys t eno .:1 l so neccl nention. 

4. Hi Gh water ti c~o l e vel usually c ons i tutos t ho l eE;;o. l bounda ry 
bot ue;cn l D.nd , which nny be pri v~l t e ly owned , and f or ushor e which in 
nn.ny c ountri es (o . ,:s. those h :c.vinc: l oca.l sys t m:s bc:.sml on t lw. t of tho 
U. K.) io llUblicly owned . Thi:J l cvol n i ,r,ht divi tle n nnncrove oc osysten 
.::mel tho s i tun tion co.n bo c on plica tucl i f thoro .:1 ro cl iffcroncos of inter
pro t ::lti cn of hi:;h vm.tc r lovol by clifforunt r~ovorru :ont ClCGncies opcr~.L ting 
unclo r cliffuront lor:;al orrlin~mcos (c . :;. Fl orida , U.S.A.). 
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5. It i s not uncor..rr.;on f or c. Fish eri es fu p<:trtr.:ent t o have juris-
diction over nanr; r ovos bol ov; hie h ua t c r l evel s whil e n Forestry or a 
L:mds Dopnrtnent r:. c:cinis t ors ocol oc ica lly r e l .'lt ed n.cl j n cont nanerovos. 
Ye t nJ.nc;rovo ocosystcms o. bovo .':mel below high wa ter l evel ha vo son ctines 
boon .:>..drJinistr .:J. ti voly troo. t od ,,s f o r es ts , no doubt beca us e their r10st 
evident uso vm.s f or tin bor a nd fuol . 

6. In s one c ountries ( e . c . AustraliG, Fiji) for any a lte r a tion 
t o those portions of uc.ne rovo ecosyst ems v;hich a re inunda ted by high 
tides n Fore shor e ID :~s e is require d . Tho Lo nse npplic2. tion is c onsi
erod in tho lic;ht of ,:;ovornnontnl nnd public ob j e ctions to the proposnl . 
Hovmvor, little nccount ho.s boon t r-Jwn of tho i npo.ct of foreshore dovcl
opnents on fis he ries. Thos e a r c s on otioos difficult to predict a nd any 
l oss os evon no re difficult to qmntify. Politica l v rcssuro exerted by 
fishing interests n:.:cy influence l1ocisions on foreshore leases but, whore 
lenses nrc nppr ovoci. , no c onponse1. tion is IJilyablo f or nny fisheries l osses. 

7. ..'ill innowJ.tivc stop of s ono sic;nifice1.nce for other South Pac
ific countries has r ecently boon t c..ken in Fiji. \/hero custonary fish
i nc rio;hts nay be affoctoc1 o. proqx;cti vo f or e shore developer nust pay 
the costs of arbitra ti c'n to clocido o.ny loss of fishing richts nnd to 
a ssess rocon penso for thi'Lt l oss . JJJ.y r e conpons o fixed is invested, 
interest fron t :tis b e inr; paiG. ::.nnUc'l.lly t o tho c on nuni ty affected. This 
c onco1')t is attr~wtivo bocnus o it c1c rivos fron tho view thnt fishing 
rights nrc :r~s svd on t (' f utur o gcnor :c ticms i'.nd th:>.. t pnyncnt should, 
nccordinr;ly, bo p:--.i d in JcOr 11otuity. EnTOver, on a per co. pitn bo.sis the 
n.nnu.c l .<>.nc unt i s us u,-: lly inf ini t os i n". l . Roc onpcns o is ns s essecl only 
on pro s e n t US :"c{ .'O of fishinr: rir;hts , i. e . current h ·:r~sts , nnd not on 
tho fisherie s pot onti,cl of tho :w oo. . The r ee1. l cos t of n f c r e shore devel
opnont thor of o r c n i':y be nuch t,"l'en t or t hJ.n tha t vrhich i s u.ssossed . This 
i s ,.,_ cos t 1vhich ;:£.:y h cvo t n be borne by the h ol de r s of custon:1ry fishing 
rir;hts rcnd b.:::. l i'mc od e1.:;c.i ns t nnticip2 t ed r~c. ins fr r.'n tho f oreshore devclop
J-,ont. 

8 . In Quocnsl .. ·.ncl r e c ently, in :m eff ort t o slm·; the rate CJ.t which 
nancr ovo and .::\cl j c.cent shc.llow we. t or ecosyste;lS ver o b eing destroyed , 
l ogisl::,tion for tho r1ocla r ,:.. tion of Fisheries Ha bita t Reserves was en
nctod . This recorvo c oncept could bo us eful in tho South Prccific. 
IImrev or, offocti vo c hoice ~f r oaorvos depends upon tho usc of ocolor;
ic<clly-souncl critori:1 f or t heir s e lection , u.nd such criteria nre a s 
yot poorly devul opocl . In s c;ne s itu"l ti ons tho }J..shorios :&1bita t Reserve 
concept could be r cc:'- r clcd a s syncnynous with tha t of those na tional 
p;:.rks of wh ich rnn i s L:.n intoe;r~ll, l m; inpa ct conponont . 

9. 1"li th i nprovoc1 o c ol o ~~icnl under s t ::mding· of n:mgrovc oc osystons 
t ho Ilr obl ens of thoir n.clninis trrttion should be onsod . Certain nul tiplo 
usc .:~.rrangoGcnts Ll<':Y bo possible if, for insta nce , nangrovc area s below 
high \in t or nark prove to be of s ubstantially grea tor i n portrmco for 
fisheries than t 11os o ncm gr ovo mons n bovc high vr.:t tor na rk. If p::trts 
of tho l ::tttor a r o r cclr,i ncd, s ono nutrient and onor gy contributions to 
fishorios nay t hen bo lost. In sono nr ons , a ppropria tely trented and 
dispersed sowngo effluent night help t o nako up such losses . In ot hers 
sono nutrient and ener czy c ontribution i s likely fron cultiv.:~. tcd fields. 
rifr~~ ·Tovo r oso urco l osses 1o!Ould bo further r oducocl in si tuo. tions whore 
it i s rJl·nctic~ 1) lo f or n c;ovcn mont n1_;uncy t o roquiro nnngr ove pl anting 
by a devul oper on tho so'111nr Ll odp,o of n fo r es ho r e c!ovclopn ent . 
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1 O. The nos t effective cccl.ninis trr.:.t i ve vievl of nn.ngrove ec osystEms 
vwuld bo th~t in 1-;hich t hose ccosyst ens w·or c r eg.·1r ded o.s conponents of 
co ·~s t-21 ro;-:ions . Decis i ons on mmgr ovo e cosys t on use could then be nade 
in t he context of t heir de"Dondency on nC.jac cnt lrlC. t or c::ttcbnent lund use 
'!.nd on their iPj)Ortc~nt intorre l n.ti cnshi:rs ~vith estunries , l agoons and 
c or c l r eefs. The l ogc.l r evis i ons 1.nrl ndni ni s b :nti ve r enr rang(ments 
ne cessary t o :por:;~i t -2nd oncourace such an ec ol ogica lly f a rsighted pers
pective nr c f orr.;i clnbl o. The ccmsequenco , n uch closer appr oxinntion to 
optint:.l nc:. turn l r osc: urce nl loca tion , LuLes t he efforts worthwhile. 
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1. Introduction 

Invcs tir.;c.. tions in vnrious p_'l. rts of the Horld hc.'l. ve indica. tod 
t hat rcnow:'l of nt-' turc.. l f orests a ffects the hydrological o.quilibrium 
in water sheds a.nd has :m adverse affect on wnter resources (Muller 1973 
o.nd others.) 

In g enera l tho effects on t ho wo.. tor bn. l :mco nrc : 

rod ucod vm tor ro t on t i on r.nd incron.s eel s urfQC c runoff, 
ccms int; hi r;hc r punk flood fl ows nnrl the incrcc..se in 
erosion. 

r educed s oo:rx-'-r7o nne: r:rounch m t or recha.r0c, rcsul tine in 
c. r eduction in s princ; fl mvs rm d thus :1 decronse in dry 
H<>"- t hor flm,rs . 

Cl cn.rinr; of bushl :-m ·1 .'l l so ef fects the qu:tli ty of wa ter: hieher 
surf.:cc o run-off and erosion cnuso o.n incro:csc in scdinent load a.nd 
bo.ctoriol ogic[ll c ontan ina ticn. 

l~tt onpts h '. ve boon :1eccl.o t o qmntify those of fsets but, a s 
o:.:c h inc~ividu.'-:: 1 c::-.tch::ont o.r o:J. h 'ls cli f f or cnt hydr ol ogic e1l, ge ol ogica l 
o.n<~ t opoc;r G.phic e>.l ch2r.~ ctcris tics , this h.'1 s so f :J. r n ot r esulted in the 
do t or ili n<J. tion of n qucmtitLl tivo r ol rl ti onship betwoon cleo.ring of 
mtu.r::l f ur os t s :;.ncl its effects en tho -vK~ tor b~tlr,nco e nd wa tor quality 
i n c;onor al. 

This r o:;_!ort a ttonpts t o J.os cribc s ouo of tho a bove effects . 
The s tudy is bo.sod on tho c on1xtrison of bydrologice1l cha.rnctoristics 
::cn~.l runoff r o!Jinos of hro c:rtchncnt .::.r uets (Upper Vetisignno Yost nnd 
Fulu;:.sou E':l.st) in Contro.l Upolu, \'los t e rn &1.r:on. Both rotchnent nren s 
h~wo r .2 t hcr s i niletr gcol o:,·icnl nnd t opographica l properties nnd differ 
only s li.·:..:h tly in L:r vQ :m el river bed config-ura tion . The nost obvious 
diffcr cm.co botl·loen tho <."c rons soor:s t o be tho difference in veg eta tion 
covur. 

2 • JA;s cri ption Of tho Cc~ tcr.LI'Cl1t et. r ons 

Tllo hlo cntchnont nr o!:ls, Vr.. isicnno Upper Host ( Ti:J.prt11atn .2nd 
Fulun.s ou E.J.st) nro locn t ocl on tho north slope of Ccntrn l Upolu. 
Tl1.oy nrc pD.rt of the Vnis i c;nno ::.ncl Fulu~ ::JOu dr~:.ine .. ~;o bn.sins . Their 
toporsr :tphic:J.l bound::'.ries nro :tt tho closest l;oint only n f ew 
hunc~rocl not ors npnrt ·(see l: .. ppendix I). 

Tho Fulu'l.s ou E:'.st c::. tchnont aro-~ (6.7 1m2 ) ha s em clone:n tod 
sb:t}.'c , n.nd is CllJl' r oxiil ... ctoly 6 kr1. l ow : an d 1 lm uide . Altitudes 
r .".n c;o fron n.bout 3000 ft. t o 400ft :J.bovo s en l eve l a t tho outlet 
Po LVJ.t (s ee .A..prendix II). Tho Va i s i r;·nn o Up1'er vJos t en tchPent a r ea , 
s i ze 7. 2 1m2 , h'ls o. nor o trin.ncul;:. r s hape , t ho outlet point is at 
t:ppr oxin.-ttoly 1170 ft. n . s .l. (sco Appendix III). 

The u ppor IlD.rts of both a r o2s e1r u r e1 t hor fl n.t vTi th slopes of 
l osG t hn.n 15% ( 1 :7), t ho n i ddl e l"~rt of t he Ful uo..s ou E'lst nn cl the 
o~:. s torn ;:c".rt of the V2 i sieo.no Upper l'w'es t cs. tclment dip n ore steeply 
northu,J.r cl Hi th s l orcs be tween 15 cmd 35% ( 1 :7 t o 1 :3 ). In these areas 
.2 nUJ.:bur of s rdll stroo.ns exist, nost of which .::t ro n ot pe r ennial, 
co.rryin.:; only wntcr durinr:; periods of h eavy r a infnll. Tho lo>'ler 
partG of both e1 r c:::ts nrc ::clnos t c or:pl e t cly dis soctod by dee p gullies 
in 1·rh ich SlJrinc -fcll r e r cmn i :l.l ri va~·s run. 
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Tho surf:J.c c ceol oc;y of bot h a r 0ns i s very s i n ila.r, the 
forne, tions c on s i s t of pl ei s tocene SCLl ani Volc:J.nics resting on 
hichly woa t her od , onrly pl ei s toc ene or pliocene Fhcnl on Volcanics 
vlhich nr c l ou in por noc.bility. Tho l a tte r f orr:,n tion is ex:;_)osod in 
tho bcttmc l"'lrts of t ho deep ~~ullios . 

Voc.;o t :>. tion cover in bc,t h cn tchi.cont c r ens differs . l:..ppro
Xii-:iC~ toly 37% of tho V·:i s i ;:;.:-tno Upper West cn tchr:wnt nr on hn.s boon 
clcnrocl fron no. tivo bush cover. In tho FuJ u: -:.sou E.".st en tchnont 
t hi s is only 15% of the a r ea , not t n.kinc into n.ccount the 
0.7 kr-,2 (or 1CY}6) of n:-t turn l f or es t thnt vms r e!':oved r e cently. The 
clonr od ;:c r or'. s cons i st of pl ,':'.nt -'l tions , F's ture l n.nd .:mel soc ondo.ry 
forest • 

•. su.; cn::cry of t oporsr nphy , cool ocy n.n d vocet ntion of bo th a r eas 
is c ivon i n tn.bl o bol ow .. 

TOT .. :.L l~ftEL 

TOPOGR.ii.PHY*) 

fl 2.t 
r'ocle r a toly o t oep 
s t oo:v 

VEGETJ.TIOH**) 

bushle,ncl 
clo2-rad 

r ec ently clG'Lr ed 

GEOLOGY 

SHi:.. PE 

VAISI GL.NO UPPER WEST 
( TL'.PL.Pi.TA) 

4.5 
2 . 0 
0.7 

;:.ere 

1700 

111 0 
500 
170 

111 0 
670 

62 
28 
10 

63 
37 

FULUASOU EASI' 

4.2 
1. 7 
0.8 

5.7 
1. 0 

0.7 

1660 

1040 
420 
200 

1410 
250 

170 

Sa l ani on Fo.gnlon 

Elongated 

3000 to 1170ft . 

*) flrl t 

3000 t o 400 ft. 

s l opes l oss t hnn 15% 

nodor ::to l y s t oep s lopes be tween 15 a nd 35% 

s t oop s l opes over 35% 

**) bushl~',nd n L ti vo Bush c over 

clonroc1 soc c·nrbr y r;.rowth, pl a na tions, 
JX'. sturos, e tc. 

r ecently clon.r od : clonr ud r.. ft e r .il.pril 1974. 

3. Corg'"'..rison of Rydr:ol ogicnl Chc..r 2.cteri s tics 

%u-ea 

100 

63 
25 
12 

85 
15 

10 

\ln.to r l ev e l r ecor der s a t t ho outlot points of t ho Fuluc..sou E".s t 
r:.nci V:l.is i ganc Urpor ';los t c~:. tchr'ont .:crorcs 1;-Joro ins t nll ocl in July 1973 nn d 
April 1974 r cspoctivoly. Both G.1.W:ing s t :>. ti on9hnvo pr ovided ronson.::tbly 
accurct to runoff r oc c-rcls , Fulu:::.sou E'l.s t for tho full r ange of flows and 
Ti.:t.p:lp<:>. t n ( v-:i s i r,-ilno Urpor Host) f or di s char ccs l ess t han 3 n3/sec. 
Tho hydr ogr ::phs of be-th stt'..t i cns f or tho poriod of April 1974 throuch 
Juno 1975 n.ro shovm in Aprondix Dl. Tho f l ov; duro ti on (frequen tly of 
noccn d,r ily cl i s chnr ges ) f or t he snne ~·eriod nr o c iven in J~ppendix V. 
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It i s not pos sible to compute tho a ctual r a infall input into 
both a r eas for the period of tho s tudy since the r a infall station network 
docs not cover both a reas a dequ::J. t oly (s oo .A.ppondix I). Hmvever, based 
on the long-torm rol::J. tionship bohr con r ninfnll c..nd nl ti tude on tho 
north-slopo of centra l Upolu (increase approxima t ely 100 mm per 100ft), 
it is possible to os t c-,blish a r atio botu ocm long-term input into both 
nr oc..s . R::.il1fall input into tho Vnisigano Upper \lost ca tcbmont com-
puted this wa y is about 7.7% highor por unit aron. than rainfall into 
tho Fuluc..sou Ehst basin. Using tho long-trmn moan annual r ninfnll 
computed for ~.fi<-l.!'llD.lu (2315 ft o. . s .l.) of 5070 mm, tho long;;.tero bnoin 
inputs nr o 5070Bm nnd 4710mm rospoctivoly. 

Ibtontid GV<l.potrnnspirrJ.tion (Et) for tho Vr'.isig".nO Upper I'Tost 
C:'.tcbmont .::ro'"'- is ostim.'::.ted to bo s lightly low·or th:-1n the Et for the 
Fulw:.sou Ei'.st cere::'. . B'~socl on tho long-term ostiilk'- to of 1130 mm por 
yo.:.r .:c t dic..u.'.lu (2315 ft r: . s .l.) .:end 1330 mm per yorcr :::-.. t V.n.ipu 
(815 ft .:-:. .s.l~) t he Et V.".i s i e,::no Upper Wt;st i s 1130 mm por yot'.r 
(moP.n basin :-cltitudo 2350 ft) rmcl tho Et Fulu:1sou &,s t is 1160mm por 
yo"'-r (mo::cn b '.s in c..lti tudo 1970 ft). ..'i.ctuc..l ova potrnns pirn. tion, 
although thought to bo somC1'lh:ct loss thrm tho potentia l, is estirlatod 
to bo well Hithin tho toloruncc c.bout tho Gs tinc.. t od long-tom Et vnluo. 

BocFcuso of tho f:'..c t thnt c. t Ti:1po.pa t .'l discharges over 3. 0 m3 / 
soc. :wo not l:nown ·mel nctm l rctinfall inputs a nd ovnpotranspirn tion 
r t1.tos for both nrocts are ostimnt os , it i s not possible to do detailed 
hydrog:r~cjJh r"n:.lyses or to clo termino vlL1 tor bnln.nces for the two b.:tsins. 
Thoroforo tho comp~i.rison of hydrological ch.n,r o.cteristics h.'ls to be 
bn.sod on th~ quctli t a tivo comparison of tho hydrogrnphs the flow 
durr::.tion curves :mc'l tho grounchra t or depl e tion curves for the tv1o 
sta tions . 

In ardor to [_;ivo nn indicnt ion of r c.. infnll inputs into tho nr ons , 
d.·:.ily r c.i nfnll figures ctt ;J'bnalu (2315ft. n .s.l.) for the period n rc 
includ<~ d in J.~.ppcndix VI. 

Conp:.rison of the tuo hydrogr:1phs shovfS th.:. t tho Vaisiga no 
Uppor Ues t cr~tchment h _..,_s a much more iLunoclinto response to rainfall 
thr:n the Fulw:-.sou Ec~st . The direct component of the runoff (s urfa ce 
runoff) is considor~~bly highe r ~nd thoro i s very li t tlo time l ag 
botwoon ro.j_nfD.ll input nnd runoff peaks . Bosidos that tho depletion 
process in tlw Vnisigc..no Upper Uest ~croa i s nuch quicker. 

Poo.k flovrs r ocordod nt tho gnugi ng stn.tion a t Tiapc'lp2ta and 
FuluD.sou Er1.s t during tho Novolilbor 1974- storfll com~'lrod in volume ns 
25 to 1 (7 .6 :c;.1d Oo3 m3/soc/km2 r cspocti vcly ). In less extreme 
circunst:mces poc:.k dischr'.I'gos <.:. t Tiapapa t n nrc frequently more t lw.n 
10 times thoso a t FulliQsou El1.st. This indicn tos th.1.t, compared with 
tho Fuluasou Rest, :1 largo portion of tho r ninfnll in tho Va isigcmo 
Upper West nr oa c oatribu.tos to surfrl.Co runoff during heavy r a infall. 
It is estirantod thctt in tho V!li s i grcno Uppor vles t under cert a in 
conditions Dare th:m 20'/o of tho totnl a r on input runs off immedi a t e ly, 
vfher en.s il1 tho Fulun.sou En.st cr.;. tchnont this is n t tho most a few percent. 

Corrp'lr is on of r .::.info.ll figures (Appendix VI) with the hycl ro
grn.phs l oo.rns th.:-. t the r e i s h::~rdly .:1ny time l n.g between r a infall a nd 
surfnco runoff in tho tvw c ntchrJont a r eas. The hydrogr aph of the 
Fuluc.sou E: ~st , howev er , :1l s o s hows secondary peak c.::tused by interflow 
::md g:rounc1::'.tor bnscflo"t>r . The tine l ng be hTeon r ainfa ll and these 
secondnry :p:,-:l:s , in pnrticuln.r >vhcre it concerns the s low component 
of tho gr01.mclua ter rrmoff, can be L'!Ore than 15 cbys . T'nis indicates 
thn. t tho F\llu::nou f! ' .st hJ.s ct r.mch bigger ca p::1eity to r u t a in vm t er 
for .'1 lon,s· period of tino th:1.n the V-:.isig~mo Upp•Jr 1</os t bnsin. 
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The Fuluas ou Eas t catchment als o relea s e s water much more 
{:,Tadually than the Vaisi~;ano Upper 'liiest area. De pletion curves of 
the latter basin are steeper and , apart from durinc peak flows , dis
cha r :G;es a re r·enerally cons idera bly lovter tha n in the Fuluasou East 
basin . 

This is confirmed by the r;roundv;a ter depletion curves presented 
in Appendix IV. These curves shm-.r t ha t durint:; a long period without 
sir:nif ica nt precipita tion dischar tje s'7.fran ~he Vaisi-:;ano Upper West 
a rea decrease r api d ly to a bout 0. 2 m~lsec. Afte r this the curve levels 
off considerably. In the Fultu sou Eas t ca tchment on the other hand the 
depl etion is much more gr a dua l. Lcn.v flows are consistently between 2 
and 3 times higher tha n thoso i~ the Vaisigano Upper West area. 
AssuminG' an equal flo1...; of o. 6 m I s ec. a t the ~io gauging stntiono 3 
and no siginifica nt r a infa ll, t he depletion to a discharge of 0.2 m I 
s ec. vwuld t ake about 20 days i n the Va isigano Upper \'/est and about 
90 days in tho Fuluasou East area . 

In comparing the hydrogra phs and the groundvrate r depletion 
curves i t has to bo rea lised that there are slight differences between 
the tvro ca tchments: in a rea , r a infa ll input and evapotranspiration. 
The yaisigano Upper \fest ba sin i s 7.5% l a rger, receives approximately 
7.7% more r a infa ll per unit a r ea but has an estima ted long-term eva
potra nspira tion t hat is 2.6% lower than the Fuluasou East ca tchment 
area . For t he purpose of qualitative comparisons of hydrological 
char acteristics it is considered, hovTever, tha t there differences can 
be negl ected. 

Tlw flow c'lura t i on curves f or t he t1-ro a reas z iven in Appendix V 
indica te tha t t he discha r ge per unit a rea at t he Fuluasou Eas t gauging 
sta tion i s , during mor e t han go;,~ of t he time , hieher tha n the discharge 
at T.inpapata. Chly during peal~ flov<s following heavy rainfall do dis
cha rges a t Tiapapata ex ceed tho se a t Fuluasou East. This again confirms 
tha t t he f ast component of the rtmoff is much bigger in the Vaisigano 
Upper TJlest ca tchment t ha n in the Fulua sou East a rea. Surface runoff 
is a t t he expens e of groundwa t e r re-charge which expla ins the higrer 
base :flmrs in t he Fttl ua s ou E:ls t basin. 

4. Conclusions 

Despite t he f a ct t ha t t he two ca tchment a rea s are comparable 
in mo.ny viays , t hey shovl ma rked differ ences in hydrologica l chara cter
i s tics a nd runoff r egi mes. The Fuluasou Eas t basin rea cts a s a ~pical 
grounduat e r ca tchment a r ea , whe r eas i n the Va i s i gano Upper West basin 
t he hydr olog ical proce s s is much more determined by surface runoff. 
The lilD.in ca us es for these difference s must be sought in the differences 
L~ geology, topogr aphy and vegeta tion cover. 

Geology Although t he surfa ce geology of both a rea s is 
s i milnr it i s not known hm-r t ho s ub-surface geology compares. It is 
possi bl e t ha t tho permeability of the top l a ye r s in the Va isigano 
Upper Vle s t ca tchment i s lov-mr than tha t of the top layers in the Fulu
asou Eus t a r ea . It is a l s o possible tha t the structure of the sub
s urfa ce f ounda tions dif f ers . Hocm ver, it is considered unlikely tha t 
those differ ence s a re t he ma jor ca us e for the differences in hydrolo
gica l cha r a cte ris tics b~ tweon t h e t v \ITO ar eas . 

To,Rogra phy Despite t l1e f a c t tha t the percentages of areas 
with ~lat, mode r a t e ly s teep and s t oe p s lopes a r e approxima tely the 
s~mo ln both c.stchmont a reas (s ee t a ble chapter 2 ), ther e are 
d J fft~runcu<:J in sha pe A-nd 1·i vur pa t t oru (se e Appendices II and III). 
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'Ihe triangle shapec~ Vais iga no Upper '\'!est area >·rill no doubt respond 
quicker to rainfall than the elonga ted Fuluas ou Eas t catchment, the 
more there the easte rn purt of the Vaisigano area is dissected by a 
number of shallo r gullies tha t add to the quick component of the 
runoff. But, again, this is not considered to be the main reason for 
the hydrologica l differences betv1een the two areas . 

Ve~tation - The major reason for this is considered to be 
the d ifference in vegeta tion cover. More than 35% of the Va isigano 
Upper t[est a rea i s defores t ed , 1<rhereas in the Fuluasou catchment 
this is only ·1 5% (not t aking into a ccount the 1 o% of the area that 
was clea red only recently). The effects of forest clearance on the 
amount and tempora l distribution of runoff resources were described 
already in cha pter 1 . ~'he differences in the runoff regimes of the 
two .J.reas, clescri bed in chapter 3 (more intense runoff peaks and re 
reduced base floTvs i.n the Va i sigano Upper vle s t co. tchrnent), seem to 
be to a large extent the r esult of the differences in deforested area . 

It ca n be concluded tha t the hydrological differences betvreen 
the V.J.is i ga.no Upper ~Jes t and Fulu.as ou East drainage basin are the 
result of a number of f o.ctors of which the difference in extent of 
forest clen.rnnce s e ams io be the most important one . 
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CRITICAL NARINE HAB~TATS AND INSECT 
CONTROL IN THE SOUTH PACIFIC 

In tropical seas, corals are next to tho plancton probably the most 
ir.1portant and also tho rwst sensitive organisns. 'Iheir conservation 
is of greatest inportance for all islands in this area. Corals live 
in a very narrow margin of favourable conditions and are extrenely 
s ensitive to chances in the enviroru1ent. 

The follmring are sone observations on the effects of pollution on 
r eef-foroing corals. 

Chenical 1)est control vli th chlorinated hydrocarbons, nainly Lindane 
(Benzene Hcxachlorido (r,-aurila BHC)) was used in the past in the South 
Iacific arua t o control t he rhinoceros beetle (Oryctos rhinoceros), 
a serious pos t of the coconut palns. This nethod was used in p:trti
cula r in Fiji and on the Nukunono Atoll in the Tokelau group. However, 
it ne ither c ontrolled tho beetles nor did it prevent them fro:o 
sproadinc . BotvJeon 1967 and 1970 tho use of these chenicals was 
abandonod and bioloc ical noans of control WGre introduced. 

On a visit to the Nukunono Atoll in 1969, it was discovered that the 
reef in tho lagoon a long tho notu To Kalcai vias conpletely destroyed. 
Subsequent closer investigation r evealed that with the exception of 
one species of Porites absolutely all corals were dead. There were :; i 

not oven a f ow tips of t ho br anches l oft alive. It was inferred from 
tho <1J?pearru1co of the coral's skele tons that they had all died at the 
sane tine about two to t hroe years aco. Alcyonaria (soft) corals and 
algae t ypical for polluted areas by rivers and hunan waste were absent. 
No Acnnthaster (Crown-of-Thorns Starfish) were found, only two speci
nens were seen about 3 - 4 kilonotres away fran the reef on live 
cora l. n 1e extent of dead roof wa s confined to a stretch of about 
2 kn alone To Kakai. At both ends of that stretch thoro was an area 
of modera to danaG'o to corals . fuyond this ar ea tho rest of tho reef 
inside and outside tho l B.[;oon shovrcd no sign of des truction or danagc. 

It was l earned that Lindane h..c'1.d boon applied only on Te Kal(S.i, and 
that a lso a whole bng of t he insox ticido had accidentally got into 
tho l a?;oon a t the s ane pln co . 

No sinilar da!"1.age was fow1d in any other part of the Nuktmon·o lagoon 
or in tho t't·ro other a tolls , not oven near the inhabi t :::d islet. 

In October 1975 tho reef in Nukunono was aeain briefly surveyed. It 
wa s found that the d1lllaged reef had begun to recover in sone parts, 
but l nrgo portions were still dead, only l a r ge colonies of Hydrocora-
llia hnd dovolopod~ Clans an d sone sponges as well a s ascidians 
apparently had survived for nany years fron the time before the 
danal_;'o ho.d set in. In t ho r ecovered a r eas the new cora ls were only 
Pocillopora species . Tho first nc'l-r colonies had started to grow 
since about one to two years. Colour slides of the roof before and 
after thu danaco and of tho recoverinc a r eas are shown. 

On tho a t oll of Fa kaofo in the Tokol a us , a bae of DDT wa s thrmm 
accidentin.lly into tho l aGOOn in 11ay 1975. In tho f ollowing days 
thousands of fis h vrere r oport<:JJ to be doad and two pi gs died some 
tin a o.ftor. llio devPl Ofi!Jont of tho corals in this place is being 
closPlJ' obs orv-~:->d . 
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A sinilar cnse of destruction of t he r eef, poss ible by chenical 
pollutnnts, vms re110rted two ye:ars ago fron Tutuila, but I never 
had a chance t o look n t thi s plo.ce. It \CS believed that chlori
na t ed bydr ccetrbons a re h~roloss t o cora ls. Therefore , l aboratory 
oxporinont s v-re re conducted t o t es t tho offocts of these substances 
on li vo c or ctl s . Tho t ests w·or o conducted with DDt. It was found 
t hat DDT in ox tronoly s nall quo.nt i tics could kill cornls. The 
experinonts a r c described in de t a il and a sixteen-on Filn 
dononstrettin:;· tho r eactions of tho cor n l polyps to the DDT is 
shown. 

Rea ctions of sono other narino ani nals t o tho poison a rc a lso 
briefly described . 

Tho obser vations in the fi el d nnd in tho laborntory h.:tve exposed' 
s ono of tho hazards of indiscrli1i nn t o application of insecticides. 
Tho consoquonc os to be drawn fron t hose observations nrc to use 
biolor;ie<.l.l control neasuros wher ever this i s possible. 

The ffi1ll10ceros Beetle Proj ect lli~s developed ne thods of bioloGical 
control of rhinoceros beatlos v-ri t h specific di seases 'l'li thout any 
sic~o effects. This ne thod i s an oxnnpl o of a fea sible , adva ntageous 
and cheap c ontrol of agricultura l pos ts. Chenica l c ontrol of the 
rhinocer os boo tle i n the South Pacific has cos t enomous anounts of 
nonoy, but it could n ot c ontrol tho bee tle s nor prevent their 
spron~ing. In Sanoa , chonica l control wa s practised only t o a 
very sno.ll do[;-roo , sinply bocetuse thor o wc.s no noney f or it. In 
all pl a c es ,.;hero t ho virus c.i sec.se ca us ed by Rhabdienvirus 
or;vctos or the cmt onophogus funGUs Not_arrhiziun anis oplia e had 
been intToduced , the bee tle dnnaGe had been r educed t o an un
prec edent ed degroo n t ouch l ower c osts nn d with l ess efforts . 
Otvill£-\ t o t he na turo of the biologica l c ontrol agents, no side 
eff ects nrc poss ible . This control nethod can bo c onsidered as 
appr opria t ely suited t o the oc o lc>ey n.ml tho conditions of the 
i shnds in tho Srmt.h Pncj f ie. 
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\"!estern Samoa is a small and beautiful country with finite 

quantities of different natural resources. As her population increases 

and agriculture, light industry and tourism are developed, increasing 

pressures are being placed on these resources. There is an urgent need 

for resource inventories, more meaningful and detailed land use maps, 

the identification of problem areas and the degree o£ environmental 

pollution, and the preparation of plans for the future utilization and 

conservation of resources. 

Attacl1ed are details of a proposed project shortly to be sub

mi tted to the Vlestern Samoan Government for consideration and for 

onward transmission to UNDP and UNEPA if endorsed by Government. This 

three-year project ivill initiate resource planning and conservation 

studies and lay the foundations f'or a Government Resource Planning and 

Conservation or Environmental Control Unit. Although the project will 

ini t::. ally have no regu.latory po>-Ter s , the necessary legislation will be 

prepared and training opportunities for local counterparts provided in 

readiness for transfer of responsibility to National staff. 

It is proposed ·t hat UNDP /UI>JEPA would contribute .. US$230, 350 to 

cover the services of a Resource Plnnning and Conservation Specialist, 

various stores and equipment, and fellowships. The \'/estern Samoan 

contribution of \vS$46, 500 vTould cover counterpart and support personnel 

and additional local supplies. 

This document is circulated for information and discussion. As 

the aut.VJ.or is un£ornmately unable to be present at the conference it 

· would be appreciated if comments could be passed on via Mr '"· Schrecken

berg, F.A.o. representative at the conference. 
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I. BACKGROUND AND SUPPORTDTG INFORHATION 

A. Justificatiorl; for .the Project 

vlestern Samoa is a small and beav.tiful country with finite 
quantities of different natural resources such as land, soil, water, 
timber, fish and natural scenery. While the population remained 
relutively small, fe\-J problems of a resource pollution or resource 
dissipation nature arose. As the population increases greater 
demands will be placed on tl1ese resources. If a resource is used 
faster than it can replenish itself or if the resource is spoiled 
by pollution, ~~en future generations vall have little share in the 
resource, whereas wise use will ensure that future generations will 
benefit. 

Sumow has read1ed the stage where many of her people wish for 
more than a simple subsistence way of life. The population, demands 
for imported goods and foodstuffs, tourism and utilization of 
natural resources ore all incretlSingo In at least three areas there 
are signs of increasing pressures. Samoa• s fresh \vater resources are 
replenished and maintained by the rainfed, forested, catchment areas 
r1.,mning along the highland areas of both islands~ Rapid land develop-. 
ment has already resulted in some indiscrimina·te tree clearance. 
Also, poor siting of buildings, roads, etc., may destroy the natural 
beauty of Samoa~ and inadequate provision of waste disposal services 
may add to pollution problems aYJ.d spoil the general environment, 
lo'trering t he overall quality of life. Hi tl1 constant fishing lagoon 
fish populations have declined markedly in recent years. 

There is a need to consider \vhat steps are being taken to plan 
and supervise the development and use of natural resources. 

A proposal for a Regional and Town Development Planning Bill, 
drafted i n collaboration 1vi tl1 a United Nations Planning Legislation 
Adviser (1973), rea~hed committee stage, but has apparently made no 
further progress. This recommended the establishment of ~ ~egiohal 
and Town Development Planning Board, and the setting up of a Technical 
Planning Section, staffed by a Te~hnical Planning Officer and others, 
in the Department of Public Uorks. More recently (1975) in response 
to a request from the Ucstern Samoan Government 9 Holloway (IUCN) and 
Floyd (UNDAT) prepared a report on nA National Parks System for 
vlestern Samoan. They i ndi cated that the Government had decided that 
the Lands and Survey Department should have executive responsibility 
for the parks system. However, it \ras nppreciated that a very wide 
range of expertise was r e quired for effective management of different 
park system components and the active cooperation, involvement and 
assistance of other government departments would be essential. 

Because of the urgent need for resource inventories, more 
meaningful and detailed rurnl and urban resource and land use maps, 
the identification of problem areas and the preparation of plans 
for the future utilization of resources, it is felt that there is an 
urgent need for the estnblishment of a Resource Planning and Conser
vation or Environmental Control Unit at the focal point of Government. 
Resource cntegories to be studied include land, water, minerals, 
forests, air, fish and natural scenery, as well as the social and 
physical aspects of to\m pl.:mning, the degree of pollution and measures 
required for the future conservation of resources. 

UNDP/UNEPA assistnnce would be required for a period of 3 years 
initiallyo Future developments depend on Government action on the 
Planning Bill and the proposed Parks System, and steps trucen to 
establ:ish a fol'mal Plannj ng mXl Resource Conservation Unit as a 
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part of Government structureo In the project period considerable 
progress should be possible in initiating resource planning and 
conservation studies and in laying foundations for later government 
legislation and action. 

B. Institutional Framework 

The Government's cooperating agency for the project will be 
the Prime Minister's Department. 

The Reso1,1rCe Planning and Conservation Specialist will be 
responsible for carrying out the agreed program in collaboration 
with the related Government institutions where necessary, and for 
submitting official reportso 

As Government is actively considering the type of planning 
and resource conservation facilities it will establish, this project 
is a temporary one vlhich will serve to coordinate the considerable 
body of material already available in Agriculture, Public Works, 
Lands and Survey 9 and other departments, collect further information 
in collaboration with the various departments, prepare tentative 
plans and suggest legislation required. The project would have no 
r e gulatory powers, and in future implementation would best be 
c arried out by the various functional departments such as Agricul
ture, Public \forks, La.11ds and Survey f etc. The informationr planning 
and preparation of l egis lation, should be of considerable value in 
itself, but \vill a lso serve as an important basis for a Government 
Resource Planning and Conservation Unit. 

C. Othe r Related Activiti es 

The project duru.tion of a ~otal of three years will cover the 
period J anuo.ry 1977 to December 1979 when the Government Resource 
Planning and Conservation Unit will absorb the project and assume 
full r espons ibility for planning and conservation matters. 

Although based in the Prime Minister's Department the project 
will hcwe close contacts \vi th o.ll other Government departments, 
especially Agricultrue, Lands and Survey, Publi c \lorks, Economic 
Development, etc., on \vhich the project will largely depend for data 
colle ction, and on which the future Resource Unit will depend for · 
plan implementation. 

D. Future UNDP Assistance 

The project is designed as a short term measure to fulfill 
some of the resource planning and conservation needs of Government. 
However, should further assistance be required when the Government 
unit is established, then further consideration will be given at a 
later date . 

II o OBJECTIVES OF THE PROJECT 

Ao Long Range Objectives 

The Pro ject ' s long term objectives relate to advising the 
Government on r esource utilization patterns and methods which will 
ensure that Samoans for many generations to come can share in the 
benefits derived from t hese resources. This is in line \vith one 
of the main objectives of the Third Five Year Development Plan 
(1975-79) which is to improve the \velfm.'e of all the Samoan people. 
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B. Immediate Objectives 

The Project's particular objectives are to assist the Govern
ment in t he folloWi ng: 

1. Preparation of inventories of available resources. 

2. Preparation of plans for future use of resources. 

3. Preparntion of necessary legislntion and regulatory 
powers \vhich mny be required to ensure sound resource 
development and conservntion. 

4. Provision of training opportunities and extension 
support. 

C. I nves tment Potential 

No expect ed investment potentinl. 

III. WORK PLAN 

A. Relationship of Specific Programme to Previous 'Pro ject 

Although not directly r elat ed , the project would expand on 
t he work of the U.N. Planning Legislation Adviser ( who assisted in 
drnfting the Regional and Tovm Development Planning Bill) and 
Hollmvny and Floyd , and work closely wi t h Fisheries, Hydrology, 
Forestry? Agriculture , Lands and Survey and Public Works projects. 

B. Pro ject Review 

The project will be subject to a trip~ti t e project review 
by J .:munry 1970 in nccor dance vli t h UNDP policy .:md procedures estab
lished for this purpose. The organization and t erms of reference 
and timing of the reviev vi 11 be decided by mutual consultation 
bet-vreen the Government , UNDP and UNEPA. 

C. Descripti on of Project Activities 

1. Immedinte Objective Number 1- Resource Inventories 

1 • 1 I n collnborntion "Yli th vnrious 
Government department s iden
tify r esource areas and social 
and physical factors r e lating 
to rural and urban pl anning 
that r equire s tudy. 

1. 2 I n collaborntion \vi th various 
Government department s collate 
existing data and collect 
detailed information r e l ating 
to 1 .1 

Location 

Api a 

Api a 

Starting; Date 
and Duration 

J anuary-Mard1 
1977 

March 1977-
December 1978 
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1 o3 1'111ere necessary undertake 
field studies to corroborate 
information or obtain fuller 
details. 

1 .4 After evaluating information 
available , previous data 
storage systems and land use 
maps, select systems for 
storing and mapping informa
tion for future rural and 
urban planning purposes. 

1. 5 In consultation and collabo
ration with various Govern
ments depurtments, prepare 
u. detailed central record of 
all available data using 
selected data storage and 
mapping systems. 

Location 

Country
wide 

Apia 

Apia 

Starting Date 
and Duration 

March 1977-
December 1977 

March 1977-
June 1978 

June 1977-
December 1979 

2. Immediate Objec;tive Number 2 - Resource P.lill111ing 

~.1 In collaboration vti th various 
Government departments, pre
pare plans for futtU'e use of 
resources . 

2. 2 Consult vri th r e l evant depart
ments in identifying sound 
practices for the development 
of ead1 resource. 

2.3 \Jhere applicable, and in con
sultation and collaboration 
wi th r e l evant departments, 
set tentative targets for 
degree of utilization and 
resource replenishm~1t require
ments. 

2. 4 I n collaboration vri th various 
Government departments, espe
ciu.lly Public Vorks, prepare 
plans for the development of 
Apia and other urba~ centres, 
and for the provision of ser
vices in urban and rural con
text. 

Apia 

Apia 

Apia 

Apia 

January 1978-
De cember 1979 

January 1978-
December 1979 

January 1978-
December 1979 

January 1978-
December 1979 

3. Imme,dia te Objective Number 3 - Legislation Cli1.d Regulatory Po,rrrs 

3.1 Study existing legisl ation that 
relates to resource planning 
and conservation. 

3. 2 Consult with appropriate autho
ri ties as to the likelihood of 
certGin le gislation or regula
tory pmvers being accepted by 
Parliament or the people of 
~Jes tern S amo a. 

Apia 

Apia 

June-December 
1978 

June 1978-
becember 1979 
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3. 3 In consultation with appro
priate division of Prime 
Minister~s Depurtment pre
pare details of necessary 
l~gislation and re~tlatory 
powers which may be required 
'!:o ensure sound resource 
development and conservation. 

4.1 Provision of in-service train
ing for counterp~ts and other 
staff o 

4.2 Assist Government Departments 
of Broadcasting, Education, 
Agriculture, Public \'forks, and 
others as appropriate, in 
popularizing concepts of 
resource planning and conser
vation. 

Location §.!~ting .. ~!_ 
and Duration 

Apia 

Apia 

Country
wide 

June 1978-
December 1979 

J allUal'y 1977-
December 1979 

January 1 9 77-
December 1979 

Timing_ for Trcmsfer of Proje.ct Responsibility 

Responsibility \-Till be gradually taken over by the national 
staff as of the second half of 1977. In fact the project may be 
merged into a locally dravm up structure before then. In the mean
time ~lidance \Till be provided by the UNEPA experts assigned to the 
project. 

Inventorv and Disposition of Equipment and Other Facilities 

September 1979. 

Termin~port 

The Terminal Report \·Till be addressed to the Prime Minister 
vrith copies to the Ministers of Economic Affairs, Lands and Survey, 
\vorks, Agriculture and Communications and Transport and will: 

(a) assess the need for resource planning and con
servation activities in Western Samoa; 

(b) present details of available resources with 
degree of exploitation and reserves, and 
environmental statements relating to both 
rural and urban are us; 

(c) present detailed plans for future use of 
r esources <md for the development of Apia and 
other urban centres; 

(d) :suggest legislation vlhich v.rill be required to 
implement resource conservation plans and urban 
and rural planningf 

(e) outline plans for a permanent Resource Planning; 
and Conse~.ration Division ,.Ti thin the \vestern 
s~noan Government s tructure. 
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The Terminal Report is scheduled for presentation to the 
Government by the completion date of the project. A final field draft 
must therefore be sent to UNEPA Headquarters for revievr, endorsement 
and reproduction not later than four months before the end of the 
project. 

To facilitate preparation and revievr of the report, an annotated 
outline should be prepared and submitted to UNEPA for review by June 
1979. The draft report should be submitted to m~EPA for review by 
September 1979. (S ho"ltld the project ' s activities be extended beyond 
1979, an Interim Report will be submitted by the end of 1979. This 
report will summarize project results and make recommendations for 
future ivork. ) 

D. Description of UNDP Inputs 

1. Assignment of International S_!.~f {_9-11 located in Api!) 

(i) Resource Planning and Conser
vation Specialist 

The Resource Planning and Con
servation Specialist \·Jill be 
responsible for the overall 
implementation of the project, 
and specifically for the imple
mentation of activities 1 .1 , 
1.2, 1.4, 1.5, 2.1, 2.3, 2.4, 
3.1 , 4.1 ' 4. 2 

(ii) Associate Expert, Resource 
Planning 

The associate expert will work 
under the direct supervision 
of the Resource Planning and 
Conservation Specialist. He 
Hill be jointly responsible 
for the implementation of acti
vities 1.2, 1.3, 1.5, 2.2, 2.3, 
2.4, 4.1. 

(iii) Associate Expert, Planning 
Legislation 

The associ ate expert \vill work 
under the direct supervision 
of tl'e Resource Planning and 
Conservation Specialist. He 
will be jointly responsible 
for the implementation of 
activities 3.1, 3.2 , 3 . 3. 

2. Training P,rovisions 

Duration 

36 rry'm 

36 m/m 

18 m/m 

Starting 
Date 

January 
1977 

January 
1977 

·:·.· June 
1978 

The principal aim of the fellowship training progrumme is to 
assist the Government of \/estern Samoa in securing training require
ments for national staff. The fellowships include degree, post
gracluatc and tedmi cal s tuuy awards. 
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Duration 
Starting 

Date 

(i) Fellowships 

Resource Planning 

Tavm and Country Planning v 

post-graduate at·rard 

Resource Mapping Tedmiques 

( i i) In-service training of national 
counterparts vill continue under 
the immediate tcdmical super
vision of UNDP/UNEPA staff. 

3. UNDP Provided Supples and Equipment 

Expendable items 

36 rry'm 1977-1979 
(Australia) 

24 rry'm 1977-1978 
(Ne"' Zealand 

or 

6 rry'm 
.AU$_tralia) 

1977 
(Australia) 

Delivery of supplies is r e quired over the three years of the 
project in connection Hith field research, office mapping and docu
mentation and extension activities. Breakdown of requirements is 
as follows: 

( i) Office stationery, map:p
ing pens, etc., 

(ii) Field tapes, spades , etc. 

(iii) Miscellaneous materials 
for project support 

Location 

Apia 

Project 
sites 

Project 
sites 

1977 

1978 

1979 

1977-
1979 

1977-
1979 

Expendable equipment TOTAL : 

Non--expendable i terns 

(i) A major requirement for 
the efficient performance 
of field duties i.$. the 
provision of a LJ-\vheel 
drive vehicle for usc by 
project staff. 

1 Toyota 11-.JB Land 
Cruiser Apia January 

1977 

January-. 

1 ,ooo 

1,500 

1,500 

1 ,ooo 

1 '000 

$6,000 

7,000 

(ii) Equipment required for 
field and office use 
associated \vi t h various 
mapping activities. Items 
will include survey equip... 
ment, draughting equipment, 
map cabine ts, etc. 

Apia June 15, ooo 
19.7.7 

Non-expendable equipment TOI'AL: $22,000 
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4. Miscellaneous 

(i) Operation and maintenance of equipment 

(ii) Reporting cost - t erminal report 

(iii) Sundry 

E, Descripti on of Government I nputs 

500 

750 

1 ,000 

1. As per the attached Pro ject budget covering the government contri
bution in kind. 

2o Government 1~ 11 be r esponsibl e for providing insurance, repairs 
and maintenance costs for t he pro ject vehicles. 

3 . Government i·ri ll make available to Project staff government houses 
for r ent . 
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TERMS OF REFERENCE 

RESOURCE PLANNTIIG AND CONSERVATION SPECIALIST 

The Resource Planning and Conservation Specialist vTill 1.:mdertake 
the following duties: 

1. Coordinate Project activities. 

2. Coordinate collection of resource information. 

3. Supervise preparation of a detailed central record of 
resource data and information. 

4. Supervise preparation of resource statements relating 
to rural and urban areas. 

5. Coordinate preparation of plans for future resource use. 

6. Participate in the preparation of ~1idelines for sound 
resource development. 

7. Participate in the preparation of resource legislation 
and re~1latory procedures. 

O. Organize and conduct in-service training for counterpart 
and supporting staff and assist in popularizing concepts 
of resource planning and conservation. 

ASSOCIATE EXPERT, RESOURCE PLANNING 

Under the direct supervision of the Resource Planning and Con
servation Specialist, the Associate Expert, \vill undertake the follo~ 
ing duties: 

1 • Assist in the collection of reso~~cc information. 

2. Undertake field duties related to r esource informa
tion collection. 

3. Assist in the pr eparation of a detailed central 
r ecord of r esource data and information. 

4. Assist in the preparation of r esource statements 
r elu.ting to rural and urban areas. 

5. Assist in identifying sound production practices 
for resource development. 

6. Assist ,.n. th extens ion activities. 

7. Participate in all other activities as required by 
the Resource Planning and Conservation Specialist. 

ASSOCIATE EXPERT, PLAJ:lNING LEGISLATION 

Under the direct supervision of t he Resource Planning and Conse!'
vation Specialist, the Associate Expert wi ll undertake the follovr.ing 
duties : 

1. Undertake studies of existing planning legislation. 

2. Assess anticipated plm111ing legislation in relation 
to local customs ;:md practices. 

3. Assist in the drafting of necessary l egis lation and 
r egulatory procedures 'vhich may be required in imple
menting future resource management activities. 

4. Participate in all oti1er activities as required by 
the Resource Planning and Conservation Specialist. 




