
RIrian Jaya: Nature Reserve 

Design ina Pristine 
Environment 

Few places remain where a planner can select the most important
biogeogr..phic elements and structure a comprehensive protected 
area design without having to comproroise with the developnent 
that has arrived first. Perhaps the wildest parts of Brazil still offer 
this opportunity in the western hemisphere; so too does Irian Jaya,
the western ha!f of New Guinea. 

In Irian Java the government of Idonesia has had the foresight 
to make protected area planning a major component of the devel-
opment of its most remote and least developed provioce. The 
implementation of these plans. together with the integration of 
rational resource utilization in other sectors of provincial devel-
opment, may eventuatly earn recognition of this littie known part
of the world as one of Southeast Asia's most important conserv:i-
tion initiatives. 

Irisn Jaya, with its surrounding offshore islands, form: the 
2'western half of New Guinea and Indonesia's largest (410,660 km

- 158,556 sq. mi.) province. Its human population, including 
recent immigrants from other parts of the archipelago, is slightly, 
over 1.2 million, which is about one third of that in neighboring 
Papua New Guinea to the east. About 40 percent of the population
is settled in agricultural communities in the cool and more tern-
perate central highlands, and the Kebar-Anggi Lakes region of the 
Bird's Head (Vogelkop) in the western part of the province. Most 
of the remaining population is located In ten major towns on the 
coast. 

Irian Jaya's history includes many accounts of the indigenous
inhabitants as primitive stone age peoples, with headhunting, 
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tie of the Mani peopl.e harvestigfood andfiberon Irian Jaya,

Indonesia. Th proposedrese,'ve system provides incentivesfor the 
localpeople as well as consen,ationmeasures to protect the nati,ral 
resources. 

cannibalism, ritual warfare, and superstitious beliefs. These are 
large realities of the past, but as attitudes, customs and life styles
change, both the people and the land are beginning to show signs 
of change as well. Still, with the bulk of its popu;ation concen
'rated in cities, most of the land is still natural, undisturbed and, in 
some cases, even unexplored. Nature conservation has entered the 
devlopment picture in Irian Jaya at a challenging time. 

I,tan Jaya contains the largest and most diverse area of pristine
natural lands in southeast Asia. The number and dversitv of its 
undisturbed hatitats and associated biota are truly staggoering. So 
is its topography: at 4.884m (16,024 ft) New Guinea's highest 
point, Mount Java, overlooks nearly 7kn 2 (2.7 sq. mi.) of 
equatorial glaciers. Althouh receding, these are the only perta
nent i.efields in southeast Asia and one of only three places on 
earth where .glaciers occur on equatorial noL itains. Below the ice 
are rocky' to aines, glacier-fed lakes and mirt s, with shrub heath,
tussock grassland and alpine tundra among t ie main vegetation 
types. 

This apline area changes abruptly into subalpine forests and 
shrubland that includes tree fern (Cyathea) tussock grasslands in 
wetter valleys. There is a dramatic change in the forest where the 
grey-brown canopy of southern beech (N'othofagus) appears.
These beech forests intergrade into montane and sub-montane 
forests, with increasing diversity of structure and species, until 
the floristically richst zone ef lu uriant lowland rainforest is 
encountered below 1000m (3,28t ft), covering thousands upon
thousands of square kilometer in the foothills and drv areas of the 
river floodplains. Where drainage slows in the lowlands vast areas 
of swamp occur, cut by meandering rivers and ox-bow lakes, such 
as the plains of the Mamberamo river system. On the coasts exten
sive mangrove swamps shelter Sago Metro.vlon sagu) and Nipa
palm (A'ypa fruticans) stands, trapping muddy river sediments.
 
The surrounding marine environment is equally diverse and rich,
 
containing extensive 
sea grass beds and some of the finest coral 
ree's in Indonesia. 

Within this vast and largely uninhabited landscape is a distinc
tive biota--a unique mixture of Asian (Oriental) and Australian 
forms. New Guinea rests on the northern part of the Sahul Shelf 

thus has had intermittent land connections with the Australian 
sub-continent in prehistoric times since at least the CenozoicOn the other hand, it has never been connected by land to 
the Indonesian island5 to the west which, together with the south-

A. n ouhatAsa sa.east Asian peinsu, rests on the Sunda Shelf. New Guinea has 
thus been a meeting place and crossroads of colonizing and dis
persing forms ori,.inatin,, from both souteast Asi (.er sea)and 
Australia (overland andcsea). The large size of the island combined with its history of mountain building and climatic fluctua
tions have prom-noted extensive speciation. It thus contains the 
most fascinating communities of exotic and endemic biota in this 
part of the world. 
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The Flora 

Irian Jaya's luxuriant forests lie almost entirely within the tropical
rainforest belt and contain a diversity of plant life of almost un
believable magniti'le. Elements of Indo-Malavan flora dominate 
the lowlands but the highlMands contain disinctive Australian and 
sub-Antarctic elements. Here on high, mountain slopes just beiow 
the equator are found northern oaks and acorn-bearinn trees from 
south China atoneside Antarctic beeches. The many dipterocarps 
so Common to Borneo have filtered dowii from the distant 
HimaLavas to their southernmost extett on the slopes of New 
Guinea's mountain rangcs. The v,oodlands and savannas of the 
dry monsoonal south arc, however, considered extensions of Aus
tralian commnun'tes. 

New Guinea's flora is included in the eastern sub-division of 
the Indo-Malesian floral region, the richest in the world in terms 
of plants useful to Inn (val Balgoov, 1976). A total of 1,465
angiosperm genera have been recorded for New Guinea as a 
v,hole (van Balgooy, 1976). At !east 124 of these genera are found 
nov'here else in tlte wotid: this endemic rate is 50 percent nore 
than that foun.: on Borneo, second largest island in the ar
chipelago (MacKinwr, in litt.). Although far from accUratelv 
counted, there are anout 16,000 sp, L.;of plants represented, o'f 
which an astoundinc 90 percent are endemic (Hope, 1982 in hit.).
Or,'hids are one of the best repre:;ented and most fascinating 
.roups of colotrful plants in New Guinea; more than 2.770 
species (about one-third of the angiosperms) have been doc-
umented for 134 genera (.Millar, 1978). Despite these impressive 
statistics, the present state o,knowledge of tileflora of ian Java 
and its v,'egetat; in patterns still is scanty: differences have been 
noi,:J between the east and west divisions of New Guinea (Paij-
mans, 1976: Hope, 1976), but much taxonotnic and ecological 
study remains to be donie. 

The Fauna 

Ne' ;uinea's fauna is as diverse as it is prolitic. Derivitives 
atnot.. Australian elements dominate the manmmals, birds and 
reptiles (Ziegler, 1982: Pratt. 1982: Allison. 1982) but the amphib-

ians (see 7weifcl and "l.er. 1982) and invertebrates, e.peciallv

the insects, arc predominantly of Oriental origin (Gressitt, 1981 

A & B). The atyive mamnmais of Nev. Guinea be!one to only four 

orders: ,lonotruniata. Marsupialia. Rodentia and Cbiroptera. 

CoMmonl and %\idelv' dListribuJted mammals ototh,:r orders such as 

the rusa deer (Cervu lnorenl.0S, Papuan pig" (Sit. ,.vYiUz) and 

wild dog lCsni. ansliti;lir,
have all been introduced it one tine or 
another. Inaill. there ire 199 talItnIal speciCs thus fat Locuieteied 
on the island. 123 v,loch aire endCTei. Ziegler. 19IN2).

Refltine its dominant Australian srigin,there is very. little 
overlap of lrian's mnatnialiai fauna sith the rest of Indonesia 
vhi,' tretches \cstv.ard toVld the A sianl continent. raiill 
frotm otily, 10 percent vith faraway Java and SuLatra to 54 percellt
with tilenearby islands of Maluku (NacKinnoli, in lilt.).The 
tuore interestitn! foris include the long- :1nd slhiort-bekei eclid-
nas (7whcl s.hv-('hx XZcl,u. tlecfs) Ind clo.1us bruioi) iepresen ting
the niotolreittes: cucuses (Wllan/i , pp), tree kaiaroos, agile
attd forest wallahies (Oflacropodidae), gliders aid posunIs 
(Petauriacj atid btILhidicoots (f'enloteh atit0ii2 thle ItaisU-
pials; an arr:iv of rodents includii trite tatit rats IAuridacl adil
nuiercots species ofhats, 

*Now considered ahybrid of to distinct s'ecies S..ACrI s 
S. CelehenM (Groves. 198 1). 
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Mlisoo Island pro 'ides habitat for sof,tef Irian lava'sproli and 

diverseflora andfina.Much oj'this area is still natural andundisturbed. Sonic portions have notvt been explored. 

The New Guinea avifauna is even more rich anJ diverse; some
 
717 bird species fktom the mainland atid the surrounding islands
 
have been found, inclUding 602 residents and 290 endemies

(Beehler & Finch, 1983). Among the best known birds of Irian 
Jaya are the flightless cassowary (Casuarius spp) (tilelargest natnt 
rail occurrino aninal in New Guinea), birds of paradise (Para
disaeidac) and bower birds (PtilonorhvnChidae), giant crov. ned 
pigeons (Goura spp). honeveaters (Oeliphas.,idae),kingfishers
(Alcedinidae) and numerous parrots and torikeets (Psittacidae).
 
Although knowkledge of the bird species distribution throughout
 
Nev Guinea is still incomplete, birds are the most studied vertebrates of the province, and have been an important key ildirect
inc the desien of the reserve system of Irian Java. 

Less studied, hut world famIous nevertheless, is the colourful 
hitteriln and moth fauna thought to number over 5,00()0 species. 
\lest conspicuous inl Ilieht are the Orcithopterids or ciant bird
v in,- butterilic,. File vsorld centre of species diversitv of this
 
important fatnilv lies in the .- ifak Mountains alo, the eist coast
 
of the Bird's -luad region.
 

The rest of the insect fauna isso varied anid nuiterOus that it is
 
imposible to give a fair estimate of their tnIbeIs. The largest 
group, the Coleoptera (beetles), probably number ovei 30,000
species (Linderen. 1975): with all insect groups inlded thcre are 
over I1(.00) ,pecics itt Nev Gtini. but no one iteall\ knows for 
sure.
 

Reptiles are also nulmlerols, ith about 253 species known 
(Scott. Parker & Mlenzies, 1977: Z citel and T lcr, l1N2). On tie 
bi ad1,ulkv end of thie scale are the sail and fresh w:iter 
crocodile.,. Crocoo'hv/.1s porosts aid C. tiovaq',uineae, '.lilt 
Monitor lizards (liratl spp), and the endangered leatherback 
(J'nohls'l criAcea, teCn h('h,',,ia hawksbillM'Vdasi), ;itid 
(reftmochtl 'simn/'ricca,) turtles. The skink fanily is one of tie 
ililost cmlloill, repre",Cited aliitl tihe smaller lizards. Also of 
interest are a variet\ of tioctirnal gekkos, inld the fearsome look
inn dragon Iiza.ls withl their deep throat patches aid promitet 
scaly crests, Siakes are rcpreseilted. too (abou. 90 species), and ranue frott colourful tree pvthotis to ventnsilou sea sitakes. 
Alolnlg the alniplilbiais. nev, Isand salaitners are coipletcly 
ahsent. hut there is a v\'ry diverse 1r'' 175 speciesfauna ofibou 
(Nletizies. 1L75; ';colt. P;ker & Menzies, 1977: Zweifel & Tyler, 
1982). 
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GENERAL PHYSIOGRAPHY 
OF IRIAN JAYA 

r!
 
,- ...... .,.= = =~,._T r !-.' ,. > ... = -SN 

p rnlw.w n csia's largestI t 'e d Te hu"tum nm i reserv e- ill b e n dlo - -- , ,]
 
rmo rc .%c vc . I t cm c r.%15 O, 0 0 Ohat( 1.1 1 1].( ) 5 ( ? z '.. .:+.
 

ic
WhN. So 1,111N.?In desining a com pre henrsive reserve s y's e mlw ith t :lonlol\Vhv o 3ltnyinformation incomplete and much of the terrlitory unexplored, w.e 
have had to r,:,, the enmiheavily onlknow.n physical factor.,it,Low,trorpicafl latitudes are Known for their diver-Sit,, of 1tora and ronnient, suich 'Js t,)pographic, climiatic and altitudinal barriers

fauna, but in New. Guinea additionil fectors hage been operaii, ,%hiCh w.e know influence speciation and diversit\. This basic,
to create such a remarkable list of' endemic species. The Cmtral 
Divding ,Range. the backbone of the ih .,it oerornti 
blocks isolated from the cordille-ra jUttinlL ilto coastAl p)ljil, and 
Iov~and s,,anips have created bridge's for and phyi,_afl barriers to 
dispersal and an ahtitudirnal 10nation of, c!etationi .\Iles \\,hich has 
separated populations and pirmoted speci- tion, especiall;.afingn.
the fauna. This amnazing- diversity of, life in ;I vast area of-natural 
and litfle-eXplOred terrain is both a;,giftand a challenge to those 
responsible for Itscon1servation, 


A Reserve Systemluaae nrn Ctr( ~/~ /] "'p rt"trict. 

In the late 1970s th~e(Go+'crnrniertof Indoijesia requested IUCN 
and (lie WVorld "Wildflife F:und to assistiin desinng a totatlreserve 
system for Irian Ja,,a. integratim:s conservation into overall devel-
Oprnent plans for ,he,pro\ ince. F\,,en: Governtnenit's sutp-vith theL, 
port and cooperation tas.k not casvthe hat.. lwa\s been Short 
plarnin,- deadlines and neg2otiating the limitations on tIh.-total 
area that co uld reaso nab ly e req uested for reser',es h ave so re-

approach, com1binedL vhere possible ,.vith our curren~t kno\,vIed-ee 
of the iologyi ps of an imals (part icu larly birds) andof'corta in _,roU 
plants, has allowed formulation of a plan that represents all m~a.!or 
habitat t\ pes anod knov,nce tres of endemism. Figure I illustrates 
file overall re~serve design proposed for the province. 'Fie areas 
selected provide a full'representation of all the major biogeo
.,raphic districts and recognized ;areas of endlemisri in Irian Jaya,
which is apparent by compatring the reserve design (figure 1)with 
the physiogrziphic 11ap (fig-ure 2)and the biogeographic sketch 
rnap {figure: 3). 

The Central IDi\iding ,Range forms tile rnajcor mountainous dis..............
 ' "o,
The hig'h ahlitude Section of three reserves - Jaya\, ijaya,
[.ore tz. and We vind M~ontain~s,-adequaelv cover bothknown arnd expected species diversitfv in the cordillera from east to 
west. Included is Mount Java , New

NN
Guinea's highest Mounta~in,

capped v\ith equatorial glac.iers, as well iLst+he hi,.ghe:;t peaks in 
both the eastern and %\esternextrernities of the ran,_e in lrian.':,va. 

O EC - 5 TkI Ptinies caused detavs. The-re have: also been technical conflicts ino..... 
jud ging the relative m erits of potential reserves \,,hich have re--- ..--
quired careful resolution. For evample, the floristically richest ,. . ,
 
areas, the Icovlanm' "fin forests. had to compete for attention with . _.... , . ... ;

the cordillera and outlvin,z mountain,eros areas that have hi.',h. .. ;
 
faunafl Crndemisn+, but v,hich are considered bv some1 to be 0of 
 ", - -..' " -.. . " *_,.- " 4-". .+
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and alpine areas of these reserves ti'er some of the ost spectacu
lar scenery on the whole island. 

The four major lo%% hid districts are the northern coastal plains 
and foothills, the south coaastal plain, the lakes-plains depression 
and the soutlhern lo. land of the B ird',s Head. Three of these units 
have been covered in the laiee N armheramo- Foja. Jav ijaya and 
Lorentz reserves. Taken toetier they comprise a 4 million ilec-

tare (9.Q million acre) north-south cross section comple:elv across 
the country throu ,h the Central Dividine Ran ee. 

The \Vas'r-Ra\.a Bir complex in the soLthe:i,,t of the country, 
repre:sents tile clinMaticall,' driest area. characterized h, 3 iiiosaic 
savanna. M lAtleutca' - -- tl,21pt 5 oodlands. and s\ ainpla ntds. 
Also in the southeast, the Kutuhe- \,erauke river rcsere contains 
an importanit transiion zone \'here monsoonal forests inri'rurade 

Aside from their intrinisic bioloc-iCal Value, the hlie 

Iinallv, the lokklands of the Bird's he:id 
are represemed by what ill be Indonesia's largest lmanrove 
,,ith lowland ainforest. ai,-," 

reserve, located at the head of Bintuni Bay. 
This sequence of protected areas gives a good rpresentation of 

all major terre.,trial habitats in Irian Java. but much of the spec-
tacutlar richness of the prov ince's animal life is known to cole 
from various exceptional areas of speciation. Isolated froni the 
Ceniral Range. and alh.o separated front each other by expanses of 
lowlands, are scen s:naller outl i ii nilountairioUs areas each con
taininiendemic forms. 'lb rcotilize the contributitm of these 
important areas to il;e o'+cr;ll natural resource picture of the 
province, six more rcsere,. have been proposed, including Cv-
clops, Want.,,nien. Arfak. -lriLrau, Faikfak and Kumawa Mloun-
tails. Only one of these seven areis, the van Rees Mountains. has 
not been included, since its features are adequately covered inthe 
higher and faunis::cadlv more diverse neigborimn Fja inountains 
in the large Manibcrarno-oja reserve. 

Various islands IvinL, offshore are also major centres of en-
dernism. These islands fall into two ,roups: island s\thich lie on 
the Sahul shelf and w.ere at one time connected to New Guinea 
(including Japen to the north and the Raja Ampat group to the 
northwest ) and those which ha' e not had any recent lad connec-
tion with Newv Guinea (the Schouten Islands of 3iak-Supiori. and 
Numfor. and tiny Kofiau in the extreme non is,,st. Both island 
groups Coittailn eid,'Mic forflls and have been g vel representation 
within the reserke 5\,tentm. KoiI.L, hose tIso knoit eideli, 
birds a paradie Kinigtisher ih7,sitccra cllii aad a ir\cather 
(0onarciajitdt:). now%%ltiar be threatened by large scale loe
ginig is uot \sithi i a pirofpsed reserve. 
Iladdition to0coCrin tie major biogeographical districts, 

tcertain tther speci p;rpose reserves have been incorporated; otr 
example, refues fOr 11igratorV \atcrfo\,. or to protect lajor 
)OI, lation colncentratiotis of salt and fresh\'.ater crocodiles 
(Datian l3ian, Pulau Kiitaam :nd the Ruffaer River). Fihit smInall 
parks have ben propise :is recreational c:t>r, or to afeeard 

UnlU,ual envirtrimlenIts. In total, the terrestrial resere; comptise 

approximately 7.771.340 hectacrs .19,.02,981acre.s ), or ;,bout 
18.9 percent of the privince. 

Representitng the marine environitent are three ver% larle re-
serve proposals: TLIk CendCrawasil, fClhk l.ClintAh and Raja 
Ainpat. Il addition to oCI \aters. these inclde adjacet coast-
lines. IutICrous siimll islatnds and subtlterCd coral reefs. Besides 
supporting a diversit\ rivailing that of A-ustralia's Great Barrier 
Reef'. these reserves spccific~tllv harbour crlditnerdc" Liat clills. 
dugonigs. marine turtles, ant sait\',ater Crotodilcs. Of -reat cco-
no1iiC cotlseqieice. theyc Contitute an iltiportait reservoir of 
marine resources for the expanding fisliMi. industrs of easternt 
Indonesia. Coastal /,tie Ctmponents f all additional five ,, aller 
island grtiups ha\e also been included in trder to primec inanitie 
turtles and nesting sea hirds, pigeons and eagles. 
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T'hc ran','of 1tth1-t,'t / i /,,it ljw',t e-ic itn Z i.ssos bruijii) is 
c e in ihiat Java I, i T/is felt ic Iatiti is well 
ttfuq"1J cctto, d i,11d tr ti rt ati and teriite nests to .i'tt. its 
/o. 

Six diffcrent hocalitic, recognized as major les ng areas for 
green, leatherback and hawk shill turtles have been selected for 
protection. containing more than 100k i (247ac) of beach. 
Atm.mg these is a newl\-discOVcred beach that is the most impor
tant nesting site for the endangered leatherback tutie (I)rMnwht'
/svs ,ori:itca) in all the southeast Asia. Additional marine reserves 
wkill prtbablv be identitied along the south coast after further 
sur.ev. 

A., proposed. the recrse s\ stem for Irian Jaya represents nearly 
40 percent ofall the rograined conservation areas in Indonesia. 
It has. already been approved ill principle by the Governnment 
(No.etniber 19S2): sotic reserves hae been fullv eazetted and 
others are in process. It all aspects it is the mot, conprehensive 
rcserve desin ill all of the provinces of Indonesia. and probably 
one of the most attibitious in the Pacific basin. 

The Future 

The task that now%' lies ahead in further planning and in manage-
Merit and protection of these areas is tremendous. Ill addition to 
government support it \\'ill require the full support of the iridige
t1ous peoples , ho find themselves residing within areas now de

,Lared as protected. Iull recotnition w\ill be Liven to the preserva
lion f their \\av of life and cultural identity Throuch their inti
ntc kilo'. led.e of local natuiA[ histor, the\ %%ill ha\e a unique 
opporltit\ to p itlutc ill reser',e irtaniaceielltit. thercby ell

hlnicing thei iv. it ecot'n1v and bCcomii integrated into the 
dc e lllle:lt [lt" S. 

Ct itserV;.ioil Ili Irian Java. however, sh,,nld not be restricted to 
re,,erve area., alone. Cotisersatiin arid rational utilization of'. ild
life resources ott a stsaitted Nield basis iiust play an important 
role iii the develotpment of the province's rural econoties, espe
ciall% for isolated peoples %khoother\%isc haiCe lited ahernatives 
in CeLiutlltlic bettcrlnit. Plans are under stdtl\ for the develop
iteni tt"a laroe codile farttine imdusir'. A.,,envisioned, this 
will pros ide an equitble share tflprtt, to rural riveriine people as 
well is ensure the survival of these aniitals o\er a cotsiderable 
pot tiot of" their raitee. Insect fartiing, paticularly focussed oi 

,Iria Jai' .. btutter!, faulla, hlit ls, di\ le aind ctOhuirfltl promise 
for rural eColltiornic as-iStiice \\ itl atI added benefit Ill CtlInerva

11, 



tion and monitoring of the Lepidoptera. Cooperative farming of 
introduced Rusa deer for meat and antlers can also benefit local 
economies, and in the southeast can complement conscrvation 
activities already begun by Papua NewGuinea on the other side of 
the border. 

Thotwh much remains to be done, it is cncouraein'g, to report 
-
that conservation in Irian Jaya is now pro,ressinc, to the critical 

next step.: reserve gazettenent, nlanagelltlnt and rational devel-
opment of ssildlife resources. Success in this stage w,,,illhopefully 
place Irian Java in the forefront of Indonesia's conservation pro-
gram, aprogram which in many ways is providing a model system 
for southeast Asia. 
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l),- Ronal,l 'otcz is leader ofthe WIlt'F.'iCNproiectforIrianJa.a. He 
h.:. been working iiithe arenfor the is; fiur years. 

All photos were taken by the author andtmade available by the World 
Wildlife Fund. 

Change in Volume Numbers 

Since its innauguration, !he volume numbering system for 
PARKS has not coincided with the calendar year. This has proved 
unnecessarily confusing for many readers who maintain a 
chrooEogical file of the journal. 

i heretore the editor has arbitrarily designated this issue as 
Volume, 9, Number 3/4; no other changes have been made to the 
publishing schedule or the contents of this or future issues. 

The January-February-March. 1985, issue will be Volume 10, 
Number 1,with the volume number coinciding with the £:aiendar 
year. 
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