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SYNOPS1S

‘the Javan tiger (Pauthera tigris sondaics) is in fmainent danger of
extinction. Therxe arxe no specimens in zoological gardeus. The known
wild population is no more than four or five iudividuals, all of which
are living in the Meyru-Betiri cowplex, a mountainous forest on che
south coast of East Juva. The best chance of preserving the Javan
tiger in the wild lies in: :

a. beveloping puhlic awareness and sympathy for ies plight;

h. Scrict protection from any further killiog;

¢. Carcful management of the Meru-Betiri Reserve, with provision
for the tiger's needs as a primary management goal.

These three factors are equally lwportant and interdependent.

This report summsarizes information avsilable on the sociv-economic
and ecological conditiong in the Mcyu-Betiri aves and presents &
detailed five-year Momagement Plan for the Javan tiger and the Meru-
Betirl Reserxve,

11



HANAGEMENT PRESCRIPTLONS YN BRIEF

Goals of Manag t

Manage the Meru-Betiri Reserve in a way that its eassential character
and valve remain intact - that the natural fauna, flora, and scenic
features of the arca are conserved. Promote regulated uge of natural
Tesources of the Reserve for educationzl, aeathetic, recreational and
sclentific purposes in such a wanner that the natural character of
the area will be preseryed,

Management Plan

Hanage the Reserve according to the work/operations plan (management
plan), commencing ie 1977.

Legal Status and Boundaries

Upgrade the legal status of the Reserve from Suaka Msrgasatva (game
reserve) to Csgar Alam (nature reserve); extend the borders to include:

The production and protection forests morth of Gn. Betiri and aouth
of the Kali Sanen where Javan tigera sometimes range

= The offshore islets

- A 500 m zone extending from the Bhore into the sea.

Authority and Adminigtration

Overall authority will ba vested in P.P.A.; the Section Chief ia
responsible for supervision and planning; e Managar will be Tesponaible
for managemunt operstiona and adminiastration of the Reserve.

Staff Organization, Duties and Trainiqa

Total staff for the Reserve includea tha Manager, 32 basic level, eleven
wid-level, and eight advanced level peraonnel who are to be organized
in five divisions:

- Management and Protection

- Administration and Sexvice

- ‘Research

- Interpretation and Public Relations
- Settlements

All staff are to be glveu permanent government appointmenta. The
Manager will be aasisted in implementation and davelopment of certsin

12



programmes by special tesms from the Central Office of P.P.A.

Training of bLasic-level personuel is the responsibility of the senlor
Reserve staffy the Manager, advanced and aediuvi-level persounel ave
to attend special training sesslons conducted by the Central Office.
All senior stsff ate to perlodically wisit other working rescrves as
part of their txsining.

Prorection and Contxol of Expivitation

To m8intain the ecological lntegrity of Meru-Betiri and to provide
the degree of security needed to protect the lsst Juvan tigers, P.P.A.
muak g

-~ Embark on an upgrsding progrsmme to systematicsliy phsse out
exploitation from ali areas of the Reserve within the perlced of the
plan;

- Control the movement of people In the Reserve through the wse of
checkpoints and an active patrol systemi

- Acquire control of tbe plantation enclsves, close down their operatlons
and turn thesa into wildiife management aress;

- Prevent any further expansion of cultivsted areas, effect control
of all inhoidings and oove the people now living there from the
Reserve;

~ Earablish and enforce a 20 km no-hunting zone around the
Reserve.

Sea Turtie Conservatrion

The turtle consexvation project must be brought under the fuil control
of P.P.A. All nesting beaches are to be completely protected. ‘The
collection of eggs must bLe stopped.

Wildiife Mansgement

Msnage the "feeding grounds" at Nanggelsn, Pringtall, and Sukamade

Barst and the plsntation énclaves as hsbitat for iarge ungulates. s
No additional feeding grounds are to be eleared. Re-iuntroduce rusa’
(Cervus timorensis) and bunteng {Bos javenicus) to Sukomade Bexdt,

and Tusa to Nunggelan and Kali Sanen.

Resesrch

Two research programmes ahould bLe underrsken:

- Management-oriented basic studies to be conducted by the Reserve

il



staff under the direction of the Resident Ecologist. These will
consist mainly of completing lista of the nstural rescurces of the
Reserve and monitoriug population trends of certain snimals and
plants; ’

- Detailed studies on selected topics, conducted in cooperation with
Unlversities, visiting scientists, and government agencies. These
wL1ll consist of epecial projects of importance to the future management
of the Reserve. Other research will be encouraged 1{f it does not
iuterfere with ongoing programmes and is in keeping with the management
goals.

A |

A1l rceearch in the Reserve is to be coordinated through the gub-
directorate of Planning, P.F.A. and the Reserve Ecologist. -

Education snd Visitor Use

A programme of cducation and interpretation to explain the history,

purpose and value of the Reserve and the significance of ita unique

flora and fauna will be initiated; Ffacllitiea toc assist visitors in

enjoying the asmenities of the Reserve are required, but thease must be
in keeping with the primary goal of conservation.

The Reserve staff, in cooperation with interested Universities, will
provide an extension programme to encourage an understanding of the
value and function of the Reserve and to assist in teaching sound
conservation principles. The value and survival needs of the Javan
tiger are to be emphasized in this programme.

Public Relations

The Reserve staff has the respongibility ©f integrating the existence
of a viable nature reserve into the lives of local people through
education and demonstration of conservation principles that will evhance

their lives. A four-point programme is ocutlined in the plan,

Estate Manapement

All bujlding construction and other developmenta within the Reserve
boundaries are to be kept to the ninimum necegsary for management
purposes; the design of all facilities will be in harmony with the
matural surroundings. The location and construction achedule for all
accommodation and facilities iz detailed in the management plan.

All trails and rosds, except those needed for control PUIpoaeE, are to
be closed; no new trails, except those abeolutely necessary for the
protection of the Reseyve,are to be builer. .



Transport and Equipment

The Msnager Ls to have a four-wheel drive vehicle; other senjor staff a
some mid-level staff will be provided with mororcycles, 4ll other staf,
will be iesved bicycles. A launch will be necded co pnrrel cthe cosse.

The scaff must be provided with adequuce field equlpmenc No addiciona’
firearms will be requized.

If the provisions of the Mansgement Plen are met, Meru-Betirl Reserve

will meer e&ll criteria for imclusion im  the United Narious List of
Hational Parks and Equivalent Reserves.

15



INTRODUCT 10N

HERU-BET1R1 AND TIIE PRESERVATION OF TIIE JAVAN T1GER

Through the 1800s and esrly 1900a, Java's largaat carnivore, the
tiger, was bountied, hunted and killed until, by tbe beginning of
the Second World War, it survived only in a few acattered forest-
clsd mountain areas and in s few nature reserves (Fig. 1).

Even before the Second World War, there wag conslderabla lotarnational
concern about the survival prospects of the Javan tiger (2); after the
War there was little chance for tbe situation to improve (3). By tbe
nid-1960s, it was apparent that even in msny of the remotest regions

of the island the tiger hod not survived; it could no longer be found

in the most famous and well-protected nature reserva in all of Indonesia,
Ujung Kulon, an area set amide specifically for the conservation of

the Javan tiger snd Javsn rhinoceros (Rhlnocerca sondalcus) {4). With
good Teason, msny conservationists thought thst yet one more firreplaceable
animal form was lost forever (5).

There hsve been continuing scattered reports of tigers living in some
of Java'a wilder regilona - reports of a large cat seen at night in tbe
headlighta of a csr or & large cat track seen on an 1solated beach or
beside a mountain stream. Subsequent examinations have showm the
snimal to be a leopard (Panthera pardus) (5 6). In the lats 1960s,
however, there were particularly persistent reports of tigera stiil
living in the Gunung (Mount) Betirl area, a rugged mountain complex
on Jave's south coast, 60 km southwest of the towm of Banyuwangi.

In 1961 a Danish hunter killed a tiger and a melanistic leopsrd in
these mountains; knowledgeable observers insistad a few tigera could
still be found living there.

Dr. R. van der Veen, a botaniat long familiar with 8ast Java, vialted

the area in 1971 and reported that a population of tigers probably

did exist (7). Lster that year the eminent nsturalist, A. Hoogerwerf,
surveyed the reglon and eatablished with certsinty that there was a small
population of tigers (B). If there was to be any chance of preserving
the Javsn tiger, tbis la vhere it would be (9-11),

Thbe aurvival of the Javan tiger in the wild 1ls dapendent upon strict
protection and the preservation of ita babitat. When tha presence

of a small population was established wlth certainty, nature conservation
auvtborities moved qulckly. The blocks of protection forests, knowm
collectively as Meru-getirl, were declared Suska Margasatwa (game
reserve) by decree of the Minister of Agricultura In June 1972. *o
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assist the government of Indonesia in protecting the last Jsvso tigers,
the World Wwildiife Fund snd the International Unlon for Comnsérvacion

of Mature and Natural Resources began providiug fimancial supporc for
the Meru-Betiri Reserve, through WHF/TUCH Project Ro. 1015 in 1973 (12).

The legal eatablishmwent of the Meru-Beriri Reserve and the provision

of Einancial support for its malncenance were the flrst steps in providing
protection for the ripger and its habitat. In the last four years, a
number of surveys have been made to determine. the riger's stscus and

to establish wanegement prioricies (13-18). These surveys have provided
ugeful ohservationa on the ctiger's status and imporcant Informstion

on the other fsuna and flora of the Reserve. The report hy Barrels

and van der Veen (17), for example, identified the value of Meru-Betiri

ag one of the laat remaining lowland rain foresta In Java, with such

rare plants as Rafflesla zollingerisne and Balanophora fungosa. Special
emphasis has been given to the need for protecting the sea turcle nesting
beach Iin the Reserve. Since the establishment of Meru-Betirl as Suaka
Margasatwa, 8 small gusrd force has been established, sowme staff
accommodstion copatructed and four hshitat managenent projects inltisced.

Yet for all this, neither the future of the Jsvan tiger, nor the future
of the Reserve, was secure. The principal problems so far Ldentificd
were:

= Ho reproduction had been reported in the tiger populstion since 1971
when an older fewazle was shot at Sukamade Plancstion;

- Protection of che area was far from adequate;

- The ecological integrity of the Reserve was serlously disrupted by
the two large plantation enclaves that cover the lower reaches of
the wajor river valleys, appropristing the most sulgable labitat
for the tiger and ite prey (16).

At the request of P.P.A. Director Yr. Prijono, the suthors conducted

a aurvey of the Meru-Betiri complex from June to Septewber, 1976 to
ugaess the survival meeds of che ciger and to Ideurify the physical

and hiological features and processes that have iwplicetions for fururc
management,

THE MANAGEMENT PLAR

We found Meru-Betirl to be a wagnificent srea, and ue slso found that
the programse for the msnagement of the Keserve had reached an luportant
Junceure. In our judgement, Meru-Betirl can becowe a fine ruscrve

if appropriate management action is tsken, and taken soon, 1f action

is not caken, the Javan tiger will surely dissppear and the chance to
conserve an extensive selectlon of Java's nstural vegetation types,

17



Figure 1

The Reduced Range of the Javan Tiger

One hundred end fifty years ago the tiger ranged over
most of the islsnd of Java, and was considered a
nuiaance in some populated areas, By 1940 1t was

found only in the most remote mountain and forested areas
(after Treep, 9).

By 1970, the only known population wag inm the Gunung
Betiri tomplex on the esstern south coast. This 1g sn
isolated region of the Southern Mountsing, protected

in the paat from extensive habltat alteration hy its
precipitous end dissected topography. While the last
Javan tigera have managed to survive ln this rugged area,
it 1s not prime tiger habitat. Careful planning and
management are required to ensure that the tiger's
ecologlcal needs are met in the Future,

18
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a range of vegetation extending from the sea to 1200 m will be
lost.

The management programme for Meru-Betiri, or any reserve or national
park, will not succeed in the long-run if policy and programmes are
formulated on a day-to-day ad hoc basis. Accordingly, the Director
Genersl of Forestry iz requiring that every designated reserve and

park in Indonesia be mansged according to a work/operstions or
management plan. The management plsn provides guidelines for the
conservstion and development of the Reserve over a number of yeara;

it is the contrel document which guldes the preparation of more detailed
plsns as they are needed.

We have prepared the Meru-Betiri mensgement plan in two parts (19):

The first identifies the Reserve's values, its resources, its relationship
to surrounding areas, and the human needs that can be met in keeping
with conservation principlea;

The second psrt is a management document which details mansgement
goals snd guidelines snd providea s plan for the protection,
interpretstion, use, snd administration of the Reserve.

Emphasized throughout the plan are the conservation messures necessary

if there is to be any possibility for preaarving the last remaining
Jevan tigers.
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Figure 2

The Landscape of East Java:
8. Lines of commerce and foreat areaa
(includiang teak plantatlona);

b. Underlying geology, Sukamade Beach to Raung
Volcano (after van femmelen, 20);

¢, The intensity of the dry aeaaon {efter
vao Steenis, 27).

-'l'lle Gunung fetiri complex is & diatinct physiographic

reglon, The older geological formationa underiying

this region conrrast with the young volcanic complexes
that dominate the East Javen acene. The dry southeeat
winds (June - September) give off raim as the alr maaaes
rise over the volcanoea and higher ridges. Pocketa of
rain forest occur in theae wetter areas in a reglon that
is othervise dominated by monscon vegetation. The higher
areas in the Mcru-Betirl Reserve ere blenketed with rain
forest. The lower areaa are tranaitional forveat.

Unfortunately, and to the detriment of the tiger, the
critical wildlife habitat in the major river valleys of
the Reaerve haa been converted to plantaticoa of coffee
and rTubber.
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THE MERU-BET1RI_RESERVE

HATURAL FEATURES AND PROCESSES

THE SETTING

Travelling southeast from Eanyuwsngi, you drive along canals snd pass
by smsll towns. The lsnd ia flat, a mosaic of paddy fields dotted
vith pslms snd scattered clumps of bamboo. This is a countryside
where man hes complctely altered the nstural vcgetation in order to
produce food and fibre for hls needs. Travelling further, the
mountalns surrounding Gn. Betirl loom in the distance, ai first Jjust
a dusty green in the hsze; closer, rhe detslis begin ro emcrge on
Lthe steep glopes. There ia good forest with great emergent trees;
the forest snd the mowntains stand in vivid contraat to the flat,
denscly populated sgricultural land you are travelling through.

The Meru-Betiri Rcserve is an ares of about 50,000 ha lying on the
aouth cosat of East Java (Ffg. 2s). Its extent is reflected by its
nswe: from Meru £sy to the top of Gu. Betiri (1223 @}. This 1s a
reowte region and zccess is limlted. During Horld War II the Japanege
attempted to build a rosd along this coast, but fortunately for ita
nsturs]l features, they failed. From Jember through Ambulu, it takes
more thsn one hour to reach the plsatation enclave of Bandialit, a
distance of 30 km. The Sukamade plantation enclave in the east ia
three to four hours drlve from Banyuwsngi by turning off the Banyuwangi-
Jember highway either at Genteng (70 km) or Clemmore (100 km). The
northeast corner of the Reserve cam be reached from the plantation
Malangasri, sbout one hour’a drive from Glenmore. For the most part,
the roads are unimproved. Travel by jJeep or truck is recommended.
There is a telephone line from the Sukamade estate to Ranyuwangi.

Several physiographic and geological considerations are pertinent

to an underatanding of the Meru-getiri ecosyatem and its hiatorical
development. The Rezerve lies in a disjunct section of the Soutbern
Hountains, a belt that extenda all along Java's south coast. These
mountaina are the south flank of the Javan geanticline: The belt

is aevered in several places by wide valleya, which are depressions
where the gesnticline dlsappears below sea level, The Southem
Hountains consist of volcanic deposits of the Miocene. Later in the
Miocene, the ridge sank below asea level snd waa covered by a thick layer
of limestone, Some time later a regresaion of the zea took place

and the region remained slightly above sea level until the Pleistocene,
The upper and middle Pleistocene was a time of great geologicsl

tuzmoil in Java. The arching up of the Javan geanticline elevated

and tilted sovthward the belt which we see as the Soutbern Mountains
today. The top of thia geanticline sank in relation to its -southern
flank, forming a depreasion called the Solo Zone, covering the Miocene
deposits with new material, Today, these young wolcano complexea, some
of which rise to wore than 3000m, are the dominant physiographic
feature of the East Javan landacape (Fig. 2, 20}.
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The physiogrephic distinctness of the mountain complex of which
Meru~Betiri is a part is reflected in present land-use und by the
routing of railroads and highways. The maiu lincs of commerce between
Jember and Banyuwangl pass through the low-lylng juncrure between the
Raung Volcano and thia sectien of the Southern Mountains (Merswan,
Fig. 2b). Apricultural development and settlements are concenirated
on the floora of the wide, adjacent valleys. Forest areas, both
natural end plantations of teak {Tectona grandis), are found on che
ateeper slopes (Filg. 2u)., '

Within the Beriri complex, the mosr auvitasble river (“kali") valleys,
the Sanen, Cursh Nongko, Bandialit, Sukamade and Karangtuwbsk, were
cleared and converted to plantations, primarily of coffee and yubber,
by the Durch early in thia century. Since World War 11 parts of these
areas have been used for growilng rice (Oryza setive), corn (Zea mays)
and cassava (Manihot urilissima). On the eastern and western £lanks
of this complex, where slope and climate are couducive, the natural
foreat has been replaced with extensive plantations of teak. Many of
these vegeration alterationa are comparatively recent. It has only
heen since World War II that the natural connection between Meru-Betciri
and tha South Banyuwangl Wildlife Rescrve (Blaubangan) to the cast has bee
severed (11},

The Meru-Betiri Reserve liea in the core of this isolated region of
the Southern Mountaina, protected in the past from extenslve hahitat
alteration hy the ruggednesa of the topography; and it is unly in thias
rugged area that tha last Javan tigers have menaged to survive.

TIE LARD AKD WATER

The superficial expresalon of tbe Meru-Betirl landscape 1s the result

of dynamic nsturel processes. Climaric and nechanical processes over the
agea have wodified the underlying geological formutions, which accounts
for the current phyasiography, drainege system and distribution of suila.
These, in turn, influence the distribution of plant assoclations which,

in turn, influence the distribution of the wildlife specles.

The Jendécepe is precipitoue and dlssected (Fig. 38; 23). 1In 16 km
the elevation rises from sea level to 1223 p at the

tap of Gu. Eetiril. From thia highest polnt, a ridge excends east to

Go. Mandilis (843 m)and west to Gn. Tajen (1036 m). To the north,the
land drops away to the Kali Sanen, which formé a magnificent canyon

in the upper reaches. At the headwsters of the Sanen, Baru and
Karangtambak, just north of Gn. Tajen, is a high rolling laudscape at
500 to 800 m, kvown as Malangsari, wost of which has now beun converted
into a plantaclon of coffee and cocoa. 'The western end of Gn. Handilis
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Figure 23

The Meru-8etiri Resazve 1976:

Protection and mansgement of Meru-Betirl can only be
achieved through sn ecosystem approach, emplaying sound
conservation principles, Some of the flrat steps in
plsnning for the future msnagement of tha Reserve include:

Asgessing the natural features and processes of the
reglion;

Determining physiographic snd regional relstionshipa;

Locating the threatening and diaruptive influencea
thst disrupt the completenecae and integrity of the
ecosystem}

Identifying where boundsriea muat be set to includa
the scasonsl end life-cycle needa of the flora and
fauna; -

Establishing where careful guidance of the complex
natural processes ia required to sustain the extinction-
prone species.

Thia information is compared with the present management
and protection programme to determina what further actioma
are required.
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ia also cut by a deep canyon drained by the Curah Nongke. Extending
south from the high ridge ara a number of fingera that eventuelly

meat the sea, The downward slope of these ridges 1s gradual until the
last few kilometers, producing a rugged and picturesque coastline
dominated by the bigh pointa, Gn, Rika, Bandialit, Permisan and Gendong,
all wore than 500 m.

The major drainzges between these ridges are the rivers Bandielit, Meru

and Sukamade. The eaat edge of the Reaerve 1s drained by the Kali

Karangtanbak. Where these major rivers enter the sea, there are extensive

gsand beachea, along with smaller aend beaches at Manggelan, Sekar Pisang .
and Permisan, Hoat of the coast 1a steep and rocky,

Underlying the Betiri complex 1a an enormoua hornblende granite batholith
(Fig. 2; 20), but with the exception of a few dikes and eroded areas,

the batholith is covered by material from volcanic activity of the
Miocene, The limestone depoaits, vhich were laid down over the andesite
in thc uppcr Hiocene, heve mvatly been eroded sway aod can be aeen now
only in a few pleces on the higher ridgea, The wost commonly encountered
surface materials ere what van Bemmelen (20) terms hydrothermally.-
aitercd old andesite. Specifically, this matariel seems to be volcanic
breccia and conglomerates conalating of pyroxene and hornblende 2odesite
{22, 23). 1n the msjor river valleys, alluvium has collected.

The exploratory soil map of Java (22) lists ‘the soils 1o the Regerve
area 83 a complex of red-yellow mediferraear aod litbosol. The solls
in the Reserve ere poor, but.in the north they have been enriched by
materlal from tbe volcanoces, Reung and Ijsn (17). Our survey revealed
at least three major soll types - alluvial, regoscle and latosols (24) -
but no detailed sofl acalysia haa yet been carried cut. The alluvial
aoils are confined to the lower valleys and the areea behind the sand
beaches. These are the wost attractive sites for egriculture. The °
regosola and latosola are found on the ateep slopes., Repgosols ere
young soilas, almost witbout profile development. They generally occur
83 alwoat unweathered volcanic meterial near ective volcencee (25).
Regosola are most apparent in the nortb vhere we fouod small-scale
agrlcultural dcvelopment. Through the south, the #so0ils ere older.
Laterization appears to have been more extensive. Latosols quickly
lose their fertility wnder cultivation because leaching has removed
the nutrienta fn all but tbe surface layer, but they can support a
luxuriant growth of broadleaf evergreen rain foreat, Ucllke the
vestern and northern parts of the Reserve, the scuthessterc area doee
not have the extansive stamds of bamboo on the hillaides that suggest
the occurrence of past egriculture. ’

There is a subtle, but importent influence of parant material on the
distribution of ungulates that haa scarcely been recognlzed, much less
studled intensively in tropical ereas. This 1z the phenomenon of



minersl deficiencies and how this affects carrylng-capacity and moveuents
{26). We did not locate & single salt-lick in our survey und we quustion
if any occur in the Reserve. The wild swine (Sus spp.) appesr not to

be depundent wpon the mwineral in licks, but this is not true for che
cexrvids and bovids. van Steenis (27) relates how in the puast there

were at regular intervala spectaculsr migrations of rusa frow the Jang
plateau (3000 m)to the cosst to drink sea water. Halder (28) noved

that there are no mineral licks in the Ujung Kulon or the Baluran
reservea and that the banteng covered their need for solr by occasionally
drinking sea wster, We do wot know how thia fuctor would influence
distribution and movewent of lsrger ungulates in Meru-Betiri, but 1t

is certainly a factor that wust have attention in future degailed
studiea. ’

Eaast Java characreristically has a long distinct dry period during

the southessterly wonacon from June to Septémber, and & rainy period
during the northwest monsoon from Hovember to March. The mouncains,
however, modify this general pattern. The dry southeast winds give

off valn against the aouth-fscing slopes 85 condensation occurs thruugh
cooling at highcr altitudes (27). Thia reaulcs in isulated "wet
islands" situated on the south slopes of wountains in che cast (Fig.
2¢). These "wer islands" support areas of raim forest in & region

that is doninated by monscon climate vegetation (27).

Gn., Betiri and Gn. Tajen markedly influence the climate of Meru-Betiri,
resulting in both an increase in total yearly rainfall snd a reduction
of the severity of the dry periods that so scrongly influcnce the
surrounding area (Fig. 2c). In Table 1, we preacnt rainfall daca
recorded at thbe plantation enclaves at Sukamade and Bundialit and

from the Malangssyi plantation in the north. These figures can most
readily he compared using the Sclunidt and FPerguson ratio of wet usnd
dry periods (24). Borh Sukamsde and Malangsarl have a value of 4;
Bandialit is clsssed as C. In both totsl amownt and yecarly distribution
of rainfall, the belt from Suksmade northward to lialangssxl is siwmilar
to the cliwata which supports the magnificent rain forcsts in West
Java, The weatern side of the Resexrve, as evidenced from the rainfall
data at Bandialit, is subject to a scvere dry season, which has a
marked effect on the vegeracion, as we discuss lacer. This region ia
much more typical of the dry monsoon climate of East Javas.

There is considerable varistion in total raiwnfall fruw yesr to yuar
{Tuble lh). At Sukamade, for example, the tocal rainfall im the last
five years has wvsried from 1219 to 6574 s, by a factor of wore than
five. During the drieat year there was a period of five months witheut
rain. van Steenla (27) points out that raln forust trues Yevacl Lo
spells of excessive drought by dropping more leaves then norwal to
kevp evapo-transpiration in balsnce. Yot these extensive drought



TASLE L

DAFTAR |
RAINFALL DATA FOR MERU-BETIRI 1971-1975
CURAH HUJAN DI MERU=BETIRI 1971-1975

A} Jumlah : Hujan rata? B) “Jumlah : hujan ratal

Halangsari Sukamade Bandialic Malangaari Sukamade Bandialic
Bulan wn___ hh mo __ hh m hh Tahun 1] bh mm hh mm hh
3 491 19 420 15 324 12 19 3342 165 2863 127 2766 122
F 483 19 481 17 348 16 1972 2367 109 1219 68 1083 73
M 492 20 363 15 339 17 1973 6046 199 4616 171 2602 141
A 253 14 203 8 133 8 1974 3296 157 4636 139 2535 120
M 3ls 15 215 11 190 10 1975 3690 193 6574 177 3725 133
31 208 9 86 5 il 2 v. 3748 167 3981 16 2342 117
3 155 8 55 T
A 80 7 61 3 42 2
s 286 10 379 11 168 6 <) Termasuk Type

Schmidt Ferzuson

0 291 13 521 15 186 10 Q%)
N 279 16 612 15 356 11 Malangsari 9.09 A
D 412 17 35BS 16 404 15 Sukamade 11.10 A
Jumlah 3748 167 3981 136 2544 117 Bandialit 33.30 ¢

Noces

Bulan = Month

Tahun = Year

Rata2 = Average
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years have a mote marked effect on the flora of Heru-Betirl and the
forest containg a greater number of drought-resistant tree specles than
is typical for a rain forest in the western part of the island.

During a "normal" year, water flows Lu the small streams all through
the periods of reduced rainfall (11). During a drought year, nany of
the amsll atreams and the lower reaches of the bigper rivers are dry.

It ia bard to judge what effect tbese drought years have on the carrying-
capacity of the Reserve and the distribution of the larger mammal s,

but the effect of drought cannor be discounted. We would mot cxpect

the drought to affect the large mobile mammals as much as it would the
smaller less wobile forms, for example, chevrotain (Tragulus javauicug)
and muntjac (Huntiacua wmuntiak) (29). what is fmportant is that care

ia taken when discuasing wbat is “mormal®., What is “aormal" even in
thia "wet island" of Eaat Java {s the regular occurrence of droughts.,

VEGETATION

Tha Vegetation Types

Our broad examination of Meru-Betirl revealed five of the
eleven vegetation types defined for Java by van Steenls and Schippera-
Lapmercae (30, 31). There ave:

a, Two formationa of beach wegetation
b. Mangroves

¢, lowland swsmp forest

d. Rheophyte vegetation

e, Mixed lowland and hill rain forest

It is poasible tbat off the coast tbere is a limited extent of subuerged
lictoral vegetacion and at che very top of Gn. Beciri, there 15 nountain
Tain forest, although this is not in evidence at 1100 . There 1s

fo true monsoon forest mow, but this was once the wost extensive forest
type in the adjacent lowland areas (30).

Tha Pescaprae formation ias a low, largely herbaccous plant fringe
growing from the drift zone on to the dike behlnd saudy beaches. HMost
plants are creeping and rooting, producing runvers. Dominants include
Ipomoea pescaprae and Spinifex littoreus. This formation is only

found on coasts where sand {s being depoaited; 1f sand Is noc deposited,
the wavea reach the beach dike on which grows the Barrinpronja formation,
In Meru-Betiri we found a well-developed Pescsprac formstion on the
beach ar Sukamade and to a limited extent on the beoches st Heru and
Bandialit,

il



There are some excellent garringtonia formationa along the coast of
Meru-getiri. We noted Calophyllum inophyllum, Hibiacua, Terminalia,
Pandanus, snd a few other species (Table 2).

The mangrove type is limited to a few bays and estuariea, such aa
Sukamade and Pcrmisan. Thia vegetation type 1s vulnerahle to alteration.
1f cut off Erom the tides, the grove will die because a Fluctuating
water level is essential for respiration through the root system. The
species compoaition of the type is aimple. We noted Rhizophora,
Avicennia marina, and Bruguilera.

8ehind the mangroves at Sukamade, Permisan and Manggelan, theve are
small stands of awamp forest that include Mangifers, Gluta renghaa,
Alstonia anguatilobla and Barringtonia spicata.

On the flood plaina of the major rivers auch as the Sukamade and, to

a lesser exteni, the Sanen and gandielit, a Rheophytic vegetation type
can he seen. According to van Steenis (30} "“Thia ia compoaed of plants
which are not” only riverine,but are vestricted to the vocky, gravelly
and sandy areas betwcen the flood zones, which means the plants must
be aubjected to the overflow of awift-running water masaes. Java is
very poor in such planta" (p.10-11). In the Sukamade valley there are
extenaive standa of glagah (Saccharum spontaneuw) in this zone.
Important in this zone are the ephemeral herba and grassea growing in
the dry parta of riverbeda durcing the perioda of low water. These
are extensively fed upon by muntjac in some areas.

The fifth vegetation type, and most extensive, is the “mixed lowland

and hill rain foreat on dry land"., Van Steenla veports this formation
occurs below 1000-1500 m in areas which sre over-wet or are subject

to oniy a feeble dry swnacon with at least 30-40 rainy days during

the four driest consecutive montha of the year. 1t is of a highly mixed
character with few dominants. It grows in a varlety of soils. 1n

these forests there are a large number of epiphytes,such as ccchids

and fcens. Bamboo groves occur, most specles introduced from Southeast
Aala (for example, Gigantochloa). The more extensive stands of bamboo
are derived from former cultivation. .

In the van Steenla vegetation map of Java (30), the Meru-Zetirl area
is shown as mixed monacon forest, but gartels and van der Veen (1i7)
and van der Zon (32) state the princlpal vegetation type is or, st
leaat, "has the character of" (17) tropical rain forest. In Meru-
Betiri thia vegetatfon type s complex and confualng, largely hecause
of the large elevational gradienta and the varistion of the rainfall
regime.

To help clarify the situation we have listed thils vegetation type
under van Steenis' category of "mixed lowland and hill rain foreat

on dcy land”, hut we feel that this type can be separsted into at least
three fairly distinct sub-typea. Within these sub-types therc are
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distinct seres (33, 34). Our purpose in moking these distinctions ia
to fulfil present management and conservation needs and to gruup the
vegetation into aeries of habitat types that reflect the distribution
of the larger mammals. A precise delineation of the boundaries of
these sub-typea, snd of all che vegetation types, must await the
availahilicy of aerial photographs accompauied by detsiled fleld
investigacions.

In the dry season there is & noticeable leaf-sbhedding by wany of the
largar trees over much of the Reserve. This folisge: reduction is
mainly confined te the larger emergents and not the main canupy, which
is primarily evergreen. This ia woat spparent iIn the western part of
" the Reserve, particularly in the forests under Go, hika, Gn. Bandialit
and Gn. Handilis. An examination of Fig. 2c shows this is the dricst
zone of the Reserve with fewer thsn 20 rainy daya in the four driest
consecutiva months of the year. To a lesser extent suae of the cmcrgent
trees in the lower reaches of the Sukamade drainage lose their leaves,
but this 18 reatricted to a zone below 400-500 m. 1In this sub-type,
there are wany of the trees which van Steenis lists as epecies typical
of a monscon forest (Tahle 2; 34), but many of the indicutor species
are also absent. Apparently, chia sub-type represents s trunsitiunal
stage between semi-deciducus sud evergreen rsin forest, such as Jacobs
(34) found occurring over much of Blambangan.

Above 400-500 w in the cuat and on the scattered high polnts in

the weat, the emergent trees are cvergreen and their vegutation has

the sppearance of trepical rain forest in the classic sense. From

the rainfall data at Mslsngsari {ut 700 m), there is an average of 35
rainy daya during the four driest consecutive months. In observing
westher patterns at Suksmade, It was appurent that 400-500 m wus

the elevation where clouds collected against the mountains during the
southeast wonsoon, giving rise to a wore even distribution uf rainfall
in thia area, aa we have discussed previously. In the Suksmade drainage,
there are many pockets of what have the sppesrance of good rain forest
below the 400 m zome. At the plantations, there sre au sverage of 25
rainy days during the four driest consecutive months (Table 1). On the
hill in che lower Sukamade, drought-resistant trees are evident, as we
bsve noted, but not iu the high proportion scen In the wesc. The
forest on the hills in the lower Sukamade drsinage cuuld be classed us
one more intermediate step between rain forest and scasonal furest,

but for our purpose here,we will include it with the rain forest
formation.

Whet L5 distinct in the Sukamsde drainage is the forest occupying the
alluvial plain behind. the beach formstion. This has a SLTUNE Cuwpunent
of drought-reaistant treea, such as Kleinhovis hospita and Laperstrocmia
spleaca. In times past,wuch of the arca now undexr cultivation within
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TABLE 2
DAFTAR 2

SOME PREVALENT PLANTS IN MERU-BETIRI
BEBERAPA TUMBUHAN YANG BANYAX TERDAPAT

Pandanus tectorius

Ribiscus tiljiaceus

Cailophylum inophyllum

Lantana camara

Avicenia marina

Bruguira sp.
Rhizophora sp.

Barringtonia sp.
Gluta renghas
Mangifera sp.

DI MER(I-BETIRI

BEACH VEGETATION/HUTAH PANTAY

MANGROVES/NUTAN BANYAU

SWAMP FOREST/HUTAN RAWA

Terminalia catappa
Cycas sp.

Wedelia ap,

Sterculia foetida

Cerbera manghas

Sonneratia ovata

Hipa fruticans

Alstonia anguatifolia

HMixed Lowland and Rill Rain Forest, Rheophytic Vegetation/Hutan Campur Dataran
Rendah dan Mutan iujan Pegunungan, Rheophytic

Artocarpus elastica

Tetrameles nudjflora

Dracontomelon mangiferun

Anthecephalus cadamba
Kleinhovia hospita

Lagerstroemia sp.

TREE ANMD TREE-LIKE PLANTS

34

Bterospermux javanicum
Adenanthera alcrosperma

Spondias pinnata

Durio zibethlnus
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TREE AND THUEE-LIKE PLANTS (Continued)

Merrophora javdanica
RAglaia eusideroxylon
Albizia sp.

Ficus annulata
Pterospermun difersifolium

Aleuritas moluccana

Daemonorops elongata

Daemonorops melanochaetes

Daemonorops hyyropilus
Tectona grandis

Corypha gebanga

BAMBOOS /BAMBU
Gigantochioca sp.

Schizostachyum blumei

GRASSES!HUMPUT
Imperata cylindrica
Panicum distachyum

Saccharum spontaneum

Cynodon dactylon

Andropogan acjculatus

Panicum Flavidum

——

35

Diospyros gauliflora -
Arenga pinnata
Photinia aotaniana
Lansium dowesticwn

Eugenia desiflora

Antidesma bunius

Evunines javanicum

Strochlus asper
Michelia sp,

DPioscorea hirsuta

Erythrina variegata

Dendrocalawus asper

Banbusa bawbos

Panicuw pilipes
Banicum pectusun

Fapicum muticum

Ajeratum conyzoides

Prepared by Ic. Suyuno



the plantstion was probably under this vegetation type. The Directer
of Sukamade told us that this.area was not cleared until the early
1950s. ’

From a management ‘point of view, a distinction between these sub-types
of rain forest is important; while the general strxucture of the mature
forest is aimilar, each sub-type appears to respond to mechsnical
disturbances in a slightly different way. Fire, for example, 1s a
threat to the dry forest type in the west. The reaponse of the forests
in the vest to clearing by man is noticeably different from the seral
vegetation produced in the wetter types. It ia important, then, to
discuss the- fmpact of man on the vegatation Frow thia basis,

The Influence of Han on the Vegetation

The vegetation surrounding the Reserve, except for small corridora

in the north and northwest, has been completely altered by man. Within
the pregsent Reserve boundary and the proposed northern extension, the
forests have been cleared from the plantation enclavea at £sndialit and
Sukamgde, up to about the 100-150 m contour in the Karangtsmbak drainsge,
and the area between the sea and the Bandialic plantation, Abour 100 ha,
25 ha gnd 50 ha have been recently cleared at Suksmade, Pringtali and
Ranggelan Trespectively, aa feeding grounds 1.e., wildlife habitat
fmprovement projects. Scattered aleng the weatern boundsry under Gn.
Guci and Gn. Mandilis are plantationa of teak, dating from when

tbe sres was under the adainistration of Perhutani, There are 1100 ha
of teak plantation within the present Reserve boundariea.

Aside from these comparatively recent vegetation alterationa, thera are
signg tbroughout the Reserve of human disturbance of wore ancient
origine. The extent of these anthropogenic serea ia difficult to
aasess, but extcnsive alterations are epparent on tbe hills above
Bendialit Eay, on the lower glopes between Sekar Piaang and Manggelan
and on the nerth slopes of Gn, Mandilis and Gn, Betiri.

The disturbed hlllsides aurrounding Sandialit Bay are covered with tall
grasses snd wild pisang {Musa spp.). Thelr origin ia older then the
memoty of the plsntation manager,but it is possible they date only
from thé period of Japanese occupation, cleared as part of tha cosstal
fortificscion effort, This is only speculation; vhat 1a certain is
that this is not prilmary vegetstion, ss present wanagement personnel
believe, and that even sfter morve thsn 30 years, there Is no sign that
the original foreat la recovering, 1t is doubtful that the present
vegetation here is suitable as food for banteng, but it would hsve
been more deairsble to clear amall scattered patcbea of this secondary
grovwth than to clear the forest from the steep alopes at Pringtali, a
few kilometers to the north, with the objective of creating a feeding
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ares for these wild catrie (18).

Large groves of bamboo accur betwcen Sekar Plsang and Nanggelan, in
the valiey bottom above the Sukamade plantation, snd scattered uu the
north alopes of Gn. Beciri and Gn, Handilis, ‘These are certainly the
result of psst cultivation. In the Manggelsn-Sckar Pisang ares amd
the lower slupes above the Sanen River, these stands are open, with
areas of alang-alang {Impurata cyliudrica), 1In the Sukumade drd inage,
the bsmboo grows in closed stands. The d1Eference in stand structure
1s prohably related to climate, spuclfically the soll-moisture regime.
The drier sites wicth scattercd alsng-alang openings are the most
suitable hablrat for large ungulates,such as bauteng and rusa, It is
in tbese drier areas im the north and west thut the bsnteng in the
Rederve are found,

There la some question about the origin of the bumwboo stsnds above the
Sukamade plantation, which are beimg cleared as a hsbitat luprovemeot
project. Judging from the pattern of stumps and the remalning bamboo,
this waa & 150 ha area of bawboo with a few emcrgent Ficus, covering
the valley bottom and extending up the lower slopes, The line betucen
the bsmboo snd forewat 1s distinct and does nor secm Co fullow any
observable land feature. Undoubtedly.thla was cleared for cultivation
in the paat. One of the coumon bsmbova is Gigantochlos; chis specles
is pot native to Java, but was introduced (34).

On the hills in the lower Suksmade dralnsge, the forest coutalns stands
of bamboo, uot at extensive and essily ldencifisblc aa seem In the

weat and north. The forest undergrowth here In this dricr area is
extremaly thick. The forest canopy i wore open than st higher
elevations (11). Io the past this reglon vas probably subject to

more disturbance tham the foreers at bigher elevatiun, but it docs

not appear that these slupes were subject to sgricultural development.,

We are uncertaio as to what percentage of the forest In the Reserve
representa primary forest or, at least,s climax forest type. The
published ¢scimate is 50% (35 36). Bartels and van der Veen (17)

have remarked that the area 1s “almost wholly covered by densc primeval
forest" and this is the chlef lmpression one has upon viewing Lhe
forests from a distance. An accurste decerwinacion of the arca of
primary snd climax forest within the Reserve will have to awsit a
decalled vegerstion anslysis, but we would tentatively place the Flgure
8t 75%, using the definition in Mueller-Donbols and Eillenberg (33).

The exact percentage of the forest in s primary stste is not the
index of the value of Mexu-Beilrl as a nature resevve. Hore importanc
1s the diversity snd extensiveness of che vegetation types. Heru-
Betlri is a forested island surxounded by agriculiural aresas, Five

of the major vegetation rypes occurring In Java are reprusented hers,’
Aa auch, this area 1s unique and unparalleled in Java today.
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Figure 4

Rafflesia and Balanophora:

Heru-8etirl is the only known location of
Rafflesis zollingeriana, Another rare root-

parasite, Balanophora fungoaa, is also
found here.

The 1ife cycle of Rafflesia 1is complex. It

lives only on the Tetraatlgma lanas; there

are both male and female flowera, and pollination
1s apparently accoaplished by carrion flies
(Lacilia) attracted to the distinctive odour

of the flowers; aeeda are disgpersed on the

hooves of large msmmala; the animel's hoof

muat injure the host liana for the infection

to begin (aftar Jacobs, unpublished).

Bslanophorn ‘is not as specific in ita hoat

plant as Rafflesia, but we do not know why

these root parasites are &0 rare.

To preserve these and all the rare and extinction~
prone species of the Reserve will require care-
ful wonitoring of population trends and

reaearch to understand their survival needs,
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Rafflesis and Balanophora

There sre three species of Rafflesis in Java; Meru~Betiri is the only
known location for Rsfflesia zollingeriana {17), although it was once
found in a number of locations in the Southern Mountsins (37),
Rafflesia is protected by Indonesian lsw and its preservation, snd
the preservation of the rsre root paraaite, Balanophora fungosa,is a
primary mansgement concern for the Resetve,

These parasites are devoid of life-sustaining chlorophyll and are
dependent on other plsnta for nutriemts, The conservation program for
Rafflesia will have to be based on understsnding its life cycla, which
has been summsrized by van Steenis and van der Veen (38), Raffleaia
lives in the tissue of the woody vitaceous liana, Tetrastigwa. The
lianas have limited life spans and it ia necesaary for new lianas to
be infected regularly for the parasite to perpetuste. It has been
determined Erom experiments that the Raffleain's wvery minute seeda
can only grow in wounded places where animsls have trod on the basal
pares of the lianas, injuring them with their haovea. In an early
atudy, van Steenia {37) noted thst a bud of 3 cm took an additional
six-months to open.Iit appears there iz no distinct flowering seasco,
Pollination is accomplishcd by carrion fliea (Lucilia), which are
spparently attrscted to the diatinctive odour of the Elower.

The characteristics of both Rafflesia and Balanophora are shown in
Fig. 4. An inventory of locations where these rare plamta grow ia a
primary management need.

THE AVIAM FAUNA

The Forest and the Sesshore

In the gathering duak of July evenings, flight after Flight of hornbills
croseed the valley of the upper Suksmade River, returning to their
roosting trees after a day of foraging. We frequently encountered the
wreathed hornbills (tht:lcerol undulatus) on the higher ridges in Meru-
Betiri; louver in the vslley and along the streama we sometimes startled
grovpe of smalier pled hornbilla (Anthracoceros convexus). Depending
on the fruits of the great trees for food, the hornbills are primarily
birds of undisturbed rsin forest. The audden whish of air through the
stiff wing feathers of a hornbill startled in its feeding tree at a
streamside and the iaboured reverberating wing beata of family groupa
flying high above the valleya at duak are fsmiliar sounds in Meru=-
Betiri, a subtle reminder of the importance of maintaining lsrge tracts
of undisturbed rain foreat to sasure their survival and the survival
of g0 many climax forest birds,
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In the harsh glave of the midday sun, a liccle falcon (Falco woluccenals)
swoops toward the low vegetatlon bordering the sandy beach; it checka
ics dive, detected by an alere prey unlmal, aud continues down the
narrew strip of vegetation with powerful scrokes of peluted wings,

Tuwo reef egrets (Egretia awacra) dart afrer receding woves, searching

for inverteLrates. Out away from the land, a black-naped tern (Sterna
sumatisna) plungas into the waves, disappears, then riges slowly with

& small fish in ita bill; LIt swallows its prey on the wing. 1n a tail
dead &nsg, an osprey (Pandiou hullaetus) sica lgoking over the open
strecch of water at the river mouth Lehind the saud beach. |}t seems

to be witching for fish woving luto the brackish water with the lncoming
tide. At this hour there are no people on the Svkamade beach and ic
vibrates with life processes; ir ia a study of food weba and Eceding
nichea, of hunting strategies and predacnr-avoldance behaviour.

What a contrast this ia to the beach at Rajegwesl just around the point
where man's pregence dominatcs: motorcycles race along the saud; the
shore and hay are sprinkled with Eiching boats; and groups of people
gather on the beach to talk, ta work, or to walk. Rsjeywesl is a

quiet village inside the Reserve. The people there are dependent on

the sea for food; the Leach serves their necds as a wurk area aund path.
Yet some beaches should be left alome so that the lives of other animals
can go on undisturbed. Man can visit here Ia sn unobtrusive uanner,

sit and watch, and learn about the natural world upon which he 18 so
ultimatsly dependent. :

The Diversity of Birda

We did ant attewpr to conduct systematic studfes of the birds during
aur brief survey,but an investigation of the avian fauna of the Reserve
has been csrried nut by K. Bartels (39) and A. Noogerwert (8). HMore
tban 14D species have been recorded heve, and there may be as muny as
180 living in the Reserve (Table 3). This compares with 233 species
of birds known to occur in the Ujung Kulon Reserve in West Javo and
460 species for the islaud as a whole {1). The disparity between

the numbers of birds fouud inm Meru-Betiri and Ujuug Kulon ia probably
due to habitar differences and the position of the Reserve In relation
to major migration routea (40), although some wigratory Lirds do pass
through Meru-Betiri.

The Problem of Extinction-Prone Birds inm Rain Forest Reserves (41)

The tropical forests of the world contaln a rich assembisge of Lirds,
characterized not by the number of any one specles,but by the multicude
of different species present. The tropical forest birds have been

the suhject of intensive sclentific study, yet out of this research
have com: few specific kuidelines to help the wanager im his custodlan
role of maintaining che ecological integricy of natural arcas.
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‘FADLE 3

++

()

OIRDS OF MERU-BETIRI

Indicates speciea which are characteristjic of lowland rain [orest
Indicates rain foreat birds found at moderate elevations in Java based on

the experience of Ii. Bacrtels
Page in ref. 43

Hydrobatidae: Storm petrels (31}

Oceanodroma monochis
Sulldae: Boobles {37)
Sula leucogaskter
Ardeidae: Herons (40)
hedea purpurea

Ardea sumatrana

Ardoela speciosa
Butorides skriakus
Egretta alba

Egretta sacra
Ixobrycnus cinnamomeus
Ciconiidae: Storks {50}
Ciconla episcopus
Pandlonidae: Osprey {6%)
Pandion haliaetus
Mdocipitridaes Mawks {70)

- Haliaeetus leucogaster

Acclpiter trivirgatus
Spizaetus nipalensisg ++
Spizaetus cirrhatus
llletaaetus kieneri +
Ictinactus majayensia ++
Spilornis cheela

Falconidae: Falcons {93)
Falco moluccensls

Fhasianidae: Pheasants {9%3)
Arborophila sp. ++

Gallus gallus

Gallus varius

Pavo muticus

Turnicidae: Button guaii (110}
fucrnix auscltator

Rallidaer "Rails (1i5S)
Amaurornis phoenlcucusa
Scolopacidae: Sandpipers (126}
Crocethia alba

Actitis hypoleucos
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Burhinldaes Thlck—-knee (151}
Bsacus magnirostrls
Laridae: Tatns (153)

Sterna dougallli

Sterna anaethetus

Sterna sumatrana
Columbidae: Plgeona (167)
Ptilinopus melanospila
Ducula sp.

Macropyglia phaslanella +
Geopella strlata (introduced)
Streptopella chinensls
Treron pompadora
Psittacidae: Parrots (178)
Palttacula alexandci
Loriculus vernslis
Cuculidae: Cuckoosa (180}
Cacomantis sonneratii
Cacomantis merulinus
Cacomantis varlolosus
Chrysococcyx xanthochynchus +
Surniculus lugubris
Eudynamis scolopacea
Phaenlcophaeus curviroatrls +
Phaenicophaeus javanicus +
Centrops nlgrorubug
Centropus slnensls
Centropus bengalensis
Strigiformes: Owls (189)
Otus bakkamoena

Glaucidlum castanopterum ++
Strix sp.

Capr imulgidae: Nightjars (193}
Caprimulgus macrurus

Apodiaes Swifts (201)
Apus affinia

Phaphidura leucophyglalis +%+
Collocatla fuclphaga
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BIRDS OF MERU-BETIRI (Contlnued)

Gallocalia gigas ++
Collocalia esculenta
Cypsiurus bataslensis
Newiprocnidaes Tree swifts (206)
Hemiprocne longipeanis
Trogonidaes Teogons {206)
Harpactes creskios ++
Mceedinidaes Kingflshers (210)
Lacedo pulchella +

Rkalcyon chlorls

Naleyon eyanoventris

Alcedo euryzona ++

Meropldaer Bee—eaters ({214)
Merops leschenaulti
Loraciidaes Rollers {216)
Eurystomus orieatalis
Bucerotldae: Hornbllls (216)
Rhyticeros updulatus ++
Anthracocercs convexus +
Bucerca rhinocercs + -
Picidae: Woodpeckers {227)
Dendrocopos macel

llemicircus concretus ++
Dryocopus javensis +
Chrysocolaptes sp.
Burylaimidae: Broadbills {235)
Eurylaimus javanicus ++
Pittldaes Pittas (238}

Pitta guajana

Rirundinidaes Swallows {248)
Hirundo thhltica

Capitonidaes Barbets (221)
Hegalaima javensis + ([+}
Hegalalma australls +
Hegalaima haemacephala
Heracillidae: Waqtails (398)
Anthus novaeseelandiae

Campephagidaes Cuckoo-shrikes (25i}

Artawidae: Wood-swallows (403)
Artamus leucorhynchos
Chloropseidaes Leathirds {260)
Aegithlna tiphia

Chioropsls sonacratl +
Chloropsis cochinchlnensis ++
Bycnonotidags Hulbuls (261)
Pycuonotus atriceps +
Pycnonotus melanicterus
Pycnonotus aurigaster
Pycnonotus goiavier
Pycnonotus siaples +

Crinliger bres +

Turdidaes Thrushes (33})
Copsychus saularis

Copsychus amoenus

Copsychus malabaricus +
Enicurus leschenaulti

Saxicola caprata

Myophonus coeruleuns
Timalildaes Babblers {293)
Trichastowa sepiarium
Mapothera macrodactyla
Macronous kelleyi

Stachyris welanothorax
Sylviidaes Old Woeld warblers (350)
Megalurus palusiris

Cisticola exilis

Prinia fawmiliaris

Abrosopus superciliaris
Orthotomus ruficeps
Muscicapidaes Old wWorld flycatchers
Rhipidura javanica

Cyornis banyumas

Philentoma velatum +
lypothymis azurea +
Yrepsiphone paradiai +
Paridaes tits (282}

llemipus hlrundinaceus

Lalage nigra

Pericrocotus cinnamomeus
Pericrocotus flammeus +
Lanfiidaes Shrlkes (404)
Lanius schacl

Hectarinildaes Sunbirds {412)
Anthreptes malacensls
Anthreptes singalensls +
Hectarinia jagularls
Arachnothera lopgirostra
Acrachnothera affinia
Sturnidae: _Stralings; Mynas (406)
Aplonls panayensis

Aplonis minor

Sturnus melanopterus

Sturpus javanicus

Gracula religiosa +
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Parus major

Bicaeidae: Flowerpeckars (420)
Dicaewn chrysorrheun +
Dicaeum trochilcuw

Dicaeum trigonostigma
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DIRDS OF MERU-BETIRI (Continued)

Ploceidaes Weavers {424)
Passer montanus

Ploceus manyar

Padda onyzivora

Lonchura leucogastra
Lonchura malacca

Lonchura major

Dicruridae: Dropgos (269)
Dicrurus paradiaseus )
Dicrurus macrocercus
Driclidaes Oricles (270)
Oriolus chinensis

Oriolus xanthonotus +
Corvidaes Jaya, Crows (275)
Platylophus gleciculatus +
Corvus enca

Based on the research of H. Bartels with additional records Ecxom R. van der Veen,
M. HoogerwerE (8} and the authors, nomenclature after King et al. (43).
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The work of Dr. E. Willis in the Nsture Reserve of 8arro Colorsdo
Isiand in Pansna has demonstrated the real probien that manzgement
personnel face in regard to preserving tropical forest avifauna. For
53 years, the Barro Colorado Nature Reserve has been carefulily
protected, but hy 1970, 45 of the 208 breeding bird species present

30 years bafore bad disappesred from the faland. Scveral wmore specles
were down to a single or a few individuals., At thal rate of decline,
20% of the original forest bird community wiil have disappeared before
the Eirat 100 years of the Reserve's existence, That 1s cleariy a
failure of the original wansgement goal of maincalning ecologicai
integrity. The Barro Colorado Reserve 1s not unigue; the ecological
pbenomena ohserved here are relevant to all Lropicai forest reserves.
Why have so many forest bird populstions died oul?

The apecies which have disappeared from the Barro Colorado Reserve £sli
into two discreet ecological groups; those that inhabit open fields,
edges, and early aecondary growth, and those that are found exclusiveiy
or wost abundantly in mature forests., The probiem of malntaining
ecoiogical integrity in veserves does not e with the -firsc group.
These are the birda chat often sssociste with man and usvaiiy are
velatively abundant outside the reserve ares. More imporcant are Lhe
hirds that have disappeared from mature forests. The Barro Coiorado
Reserve was created primarily to protect wature rain forests and their
fsuna. In 50 yaars, plant succession has Leen woving toward maturity,
yet 18 species of mature rain foreat birds have disuppeared. Among
these are the most plcturesque and unique species, The reasons for
their disappearance are not cospletely understood, but it has been
poasihle to identify five categories of specles that are particularly
prone to extincrion. By separating species Into these categories,

it is possihie to identity which are in most criticai need of wanagement
action:

- Speciea at the top of the food pyrsmids and the largest wepbers of
guilds
These species have s dispersed food supply, high mersboiism, snd
require large amounts of living space. Usually they have iow
reproductive rates and consequently cannot withstaud hunting
preasure.

- Hidespread specics with poor dispersal and cofonizing sbility
This category represents the wma jor portion of the specics thac
inhahic the priastine landscape. They are vuincrabie to extinction
through habitac destructiom.

- Bademics
These are specles which usualiy have rustricted distribution becauae
of hiatorical conditions agsocisted witch their evolution, Endemica
are usually common in their specific region,but have restricred
hshitat requirements. Preservation depends upon ddentifying
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thcse specles snd thelr centres of distributlon.

- Species with colonial nesting habits
These are the birds that lay epgs and rear young in restricted
communal sites. HNesting colonies are frequently located on gmall
off-shore islets, sometimes on msinland beaches, promontories and
coasts. The total reproductive effort is located in & very small
area. Consequently, the specles la particularly vulmerable to
disturbance of these areas.

- Migratory specles
Migratory species sre exposed to decimating preasures at both ends
of thelr migrstion routes, as well aa all along the sometimes
thousands of kiloweters In between. When the nsture reserve 1
only one eod of the route or s reating stop along the flyway,
therc ig little the mansger can do to offer protaction. The
conservation of migratory specles usually requires international
cooperation.

Maintgining Hatural Diversity

Maintaining the natursl diversity of the birda of Meru~Betiri i3 a
major problem for the mansger. The published literature on Javan
birda 1a not sufficient to recommend specific guidelfnes. A preliminary
appraisal of the status snd ecological needs of tha lndonegian avifauna
to the species level 18 in preparation by Ir. J. Wind (42). For Meru-
Betirl, because of its islsnd-lika charscter, 1t will be important to
identify and review the ecological needs of the extinction-prone forms
to the sub-specles level. Frowm this basis, management needs can be
identified, but this will have to be done by a competent speclalist on
Javan birds working in the Regerve for at lesat one year. H. Bartels
hss made an assessment of vhich forest birda should be closely
wonitored, besed on hie long experience in Java. These sre indicated
in Table 3 (43).

MAMMALS

1t ia imperative to have accurate dats on habitat utilizatlon, biomass,
tropic roles, snd the long-term dynamics of aurvival of mammslian
apccles for any effort to consarve them in their natural habitats.
Only witbh auch data is it poasible to predict the minimal size of
populations conslatent with wise consarvation practices and, thereby,
establiab the minimal size of reserves needed for maintaining
diversity (44, 45). In Heru-Betiri such data are difficult to obtain.
For gowe groups, auch as the primates, direct observation 1s poasible,
but most” speclea are rsrely aeen Iin the dense foresta,

e

-
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Flgure 5

A Guide to Mammal Tracks;

Walking along the sand beach st Sukamade in che fivse
light of dawm, one cen read the happenings of the
night Just past. At the end of the beach a porcu-
plre shuffled along the ‘dry atream bed. A Javan
clvic crossed the wide sand beach near the river's
wouth. Where the sea has eroded the beach, a palnm
clvit skirced the edge of the Barringtonia forwation.
Somgtime yestevday a monltor travelled here. A scs
tuxtle coming from the sea in the night to mest

haa crawled over the track. Three sea turtles nested
last nighr, but all the eggs were taken by people.

At the edst end of the beach, a leopard cawe duown

4 dry wash, rounded the big cliff, end walked along
the river bank. Ac the edge of the nangroves, we

see where @& tvoupe of macaques have recently pussed,
Thay have visited the shore and left again, even st
this early hour. So much huas happencd lasc night
while we slept. We can never know all that went on,
but tracks cell a greac desl if one Eukes the Line

to resd them,
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The investigator must rely on indirect sign, such as tracks, feces,
and feedlng sites {Fig. 5). Collected in a aystcmatic mennver, such
inFormation csn provide useful insightse. into tremds in numbers,
habitat utilization, and other ecologlcal relationships. We relled
heavily on indirect sign in our short survey of Heru-Betlrl. Taken
togetlier with the scientific literature avallsble on Javan mammals
(1), we have pieced together an ecological perspective for the most
conspicuous forms.

Diversity and Vulnerability

In the three months we serveyed Heru-Betirl, we were able to leam
something about 29 species of wmammals living there. These sra listed
in Table 4, together with the information we obtained on their ststus.
The list 1s fsr from complete. Aside from the flying foxes (Pteronus
vampyrug), we vere not able to identify by specles, the msny bata.

We learned nothing about the insectivores, but a number of specles
may live in the Regerve. Of rodents, we only identifled the most
cosmon rat, some of the more visible squirrels and the porcupine
(Hystrix javanica). There are about 65 specles of mammsls living on
Java today, excluding the Chiroptera (46). This is a low figure when_
compared with an Asian mainlsnd area, such as the Mekong Basin where’
146 speclies of msmmala, excluding the bats, are known to occur (47).
A low specles diversity on lslands is & rulej and the forma thst

live on islands frequently occupy slightly diffevent, usually expsnded,
niches from their mainland counterparts. This ia expressed in terms
of the habitats they occupy, in their position in focd webs, snd in
competitive snd symblotic relationships (48). 1In many instances,we
are concerned with the seme species from a tsxonomic viewpoint, but
its ecological position, snd thus its mansgement needs, on the lslands
may differ from the malnland.

The Meru-Betirl complex is pbysiographically distinct from the
surrounding area. The mountain mass of Gn. Batirl deflects the
southeast monsoon winds, resulting in scattered showers throughout
the dry sesson when the surrounding areas are wlthout rain. We bave
described how this rsinfall pattern has led to the davelopment of
tropical evergreen forest enclaves in the predoainmtely declducus
monsoon vegetation of East Java.

Hot all the specles occurring in the rain forests of West Java are
found in the 1sland-like patches of rain forest in tbe East. Rain
forest forms,such as the Javan rhino, tbe surili (Presbytis syguls)

and the Javan or grey glbbon (llylobates moloch) do not occur and may
never have (1), We do not know if these forms are so specific in
thelr habitat requirementa that they could not cross extensive barriers
of seasonsl forest or if in past millenis they did occur here,but
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TABLE 4

COMMENTS ON 'MIE MAMMALIAN FABNA OF MUERO-BETIR]

Species Comments
CHIROPYI'ERA
Pteropus vampyrus Locally abundanty 1i00 counted at
- Flying fox; Kalong Sumber Sari on July 4, 1976
DERMOPTERM
Cynocephalus varieqatus One observed neac Tk Metu; two
= Flying lemur; Walang topo specimens recovered fFrom leopard
Eeces
PRIMATES
Hycticebus coucanyg Not observed) reliably reported
=.5low lorisy Kukang
Presbytis cristata Common at ail elevations
= Silver leaf monkey; Lutung
Macaca fasciculaciag ( » iris ) Common, especially at lower
- Long-tailed macaque) Kera elevations
PIOLIDOTA
‘Manis javanica Not obsetrved) remains identiffied §,
- Pangoliny Trenggiling leopard feces; probably thinly
distributed
RODENTIA
Hysteix javanica Moderake distribution
= Porcupinej Landak
lylopetes spadiceus . Reported, bhut noc obse:\}ed; may
~ Red-checked fiying squircel; be present
Bajing terbany
Lariscus insigois Probabiy observed near Bandialit
- Three-striped ground squirrel; Bajing
Callosciurus notatus Probabiy comwon in plantativn and
~ Plantation squircel; Bajing secondary growtl)
S
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COMMENTS OH THE MAMMALIAN FAURA OF MERU-BETIRY {Continued)

Species

Comments

Petaurista eledans
- Spotted Elying squirrel;y Bajing

Ratufa bicolor

- Giant squirrely Jelarang

Rattus exuwlans (| = concolor )
- Burmese raty Tikus

CARN1VORA

Cuon alpinus
- Red dogjy Ajak

honyx cinerea
- Clawless ottery Sero

Melogale orientaiis
- Ferret badger; Biul

Arctictis binturous
- Binturongy Binturong

Viverricula malacensis
- Javan civetjy Rase

Paradoxurus hermaphroditus
- Palm civet; Luwak

lerpestes javanicus
- Javan mongoose; Gangarangan

Felis bengalensis
- Leopard catp Kucing batw

Felis viverrina
~ Flalhing catp Kuvcing bakau

Panthefa pardus
- Leopardy Macan tutuly Kumbang

Panthera tigris
- Javan tiger; Harimau loreng
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Observed once

Observedy remains recovered from
leopard Eecesaj moderate distribution
in the forest

Remains recovered in small carnivore
Eeces; probably locally abundant

Thinly distributed
Two observed in Sukamade Kali
Reported from Sukamadey tracks not

observed

Not observed; remains found in
leopard Eeces

Locslly abundant, especlally nesr
water

Locally abundant, especially near
water

Tracks cobserved in Sukamade
Reported; probably present, but not
obgerved

Tracks, probably of this cat, seen
near Kali Sukamade and Kali Sanen

Thlnly distributed; perhaps 15~25
adult residents in Meru-Betiriy
melanistic animals reported

Ro more thsn four - Eilve individuvals

1iving in the eastern part of the
sanctuary
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COMMENTS ON THE MAMMALLAN FAUNA OF MEHU-BEY (R (Conkinued}

Species Comaents

ARTIODACTYLA

Sus scrofaj S. verrucosus Both species may be presenk, bakt
- Wild swine) Babi hutan not confirmed; locally abundant
Traqulus javanicus Rare) remains in leopard feces

- Lesger mouse deery Kancil

Huntiacus muntjak Locally abundant

- Muntjacy Kijang

Cervus timorensis Not found in Meru-Betiri, but found

~ Rusa deer) Rusa in the Ponco Moyo area a few kilometres to
the east.

Bos javanicus Thinly distributed in Nanggeclan,

= Banteng) Banteng Gn. Rika and lower Kali Sanenj also Found

in Ponco Moyo areaj total population t 30

Species seen or reliably reported) no systematic collecting was undertaken in thi
surveyy many additional species at Rodentia and Chiroptera were seen, but not
identified.
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becane extinct through the wultitude of fazctora thar plague the fauna
of islands and island-like hsbhitata (41, 49).

It does sppear, however, thet the Heru-Betiri Reserve hes a remarkably
complete mamnalisn fsuna, considering its zoogeographic position and
regional relerionships. OF the large mewmals, tha moat obvious misaing
specles is the rusa, HWHistorically,the rusa wss the principal prey
specles of the tiger and, for completeness, we have included it in

our discussion {Table 4).

As e raln forest enclave in tha Eest Jave lendacape, Meru-Batiri is
an islsnd on an island., It {s an ialand twice removed from the
majnstream of dispersal (50); et the same time, it is subject to
conditiona that tend to accelersta rates of extinction, 1In the past,
the arca was cut off from the rain foreste of HWest Jeva by the extensiva
monsoon forests; today an evan more ispenetrable berrier for many
gpecies has developed in the form of the extenelve agricultural aree
that has replaced the foreat. For many of the epecies found living
in the Reserve,this weans that if their competitive ability is somehow
impairad through man's ectivities or if thelr numbers sre reduced

or wiped out, thbey cannot re-estabiish from eocurcee outside., The
factors that accelerate rates of extinction on islands end in faland-
like hebitats have been diascussed in detail in the excellant article
by Pr. Terborgh {41). Important for the oinager to understand ia that
the mammalian faune of Meru-Betiri le exceedingly vulnerable to
environmental disruption.

Bsbitat Ucilizetion end Ecological Needs of the Larger Mewmals

Vegetation Structura -.the Hebitat Types:

To examine the relationships batwean vegetatfon and the lerger mammals,
we identified nine habitat typss and ordered them in an ecological
geries along s hypothetical north-south transect between tha Sanan
River and the eand beach at Sukemade (Fig. 6). Thesa include;

1, Open sand

2. Barringtonia, mangrove end tropicel swamp forest
3. Alluvial forest

4. Plantations of coffee and vrubber

5. Rheophyte vegetation

6. Bamboo/Ficus

7. Tropical rain forest

8. Transitionsl foreat

9. Bamboo/grsss

The bawboo/Ficus, bamboo/grass snd the plantations are snthropogenic
geres; the other types ara vegetation typee,as we hava used the concept



here. In msking the vegetstion type discinctions, we followed the
precedent sec hy van Stcenis and his sssociates (30), including criteris
outside the vegetation, itself, such as historical/gecographic position,
distribucion of rainfall snd cemperature, water relstious, soid
characteriscica, and topographic conditions (see 33). Such a division
is iwportant in idencifying broad ciimax vegetstion types and theirx
seres.

Habitac types are baaed on plysiognomy or structiure of the vegetation,
wbich has provem to be an extremely useful distinction In the studies
of large mammala in South Asia (29, 49, 51). Basically, this
clasaification groups vegecaclon by the presence of grasses and forbs,
sbxuha or trees and the relstive degree of cover berwcen the dominant
plaat forms. Hence, at one extreme are the sand beschcs, followed

hy open grass and ephemcral vegetacion on the hauks of streaws, and
on the other, mature cyopical rain forest,

The primary reason for making these distincrions is thst the degree
of foreat cover profoundly affecta the hiowass of large wamwnals uhich
can be supported (49). As a generalization for ungulatea in South
Asta, when procceding from a dry chorn forest to a mwist deciducus
forestr, rthe hiomasa of large herhivores increases,along with an
increaae in the rainfall gradient. Yet if the forest cover becomes
concinuous and there ia litrle or no grassland arca, the forest will
tend to support a very low densicy of large terrxestrial herbivores;
at tha extreme wet end of the vegeracion gradient, the biomass of
these forms will decrease again. 1n South Asia, the highcst ungulate
biomasses ara attained where forest and meadow or alluvial plain
interdigitate to create a waxinum interdiapersion of cover typea (49).
In general,the uhundance of laxrge predators will paraliel that of

the laxge hecbivoras (29).

We can predict a low diversity and abundance of ungulates in wmature
tropical rsin forests because in these foresta the undergrowth is
often sparse and, aside from fruic, lesves, and ocher licter which

fall from the crowns of trees, wost of the plant produccivity is locked
in the trunks and root aystem or scored in the crowns of the trees.

Poxr chis reason, while the diveralcy snd blomass of turrestrisi
herhivorous mamuals i3 low, the Folivorous primates cun be relatively
ahundanc (44).

With this known,we can examine the distribucion and abundance of the
larger mapmals living in the Meru-Betici Reserve. Figure 6 prcsents
"our estimates of animal accivity in varlous habitat typus.

Banteng;

From an ecological and beliavioural pernpecfivg, benteny are the best-
acudied large mamwal living on Java. We hsve thc excellent reports
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Figure 6

llabitat Utilization by the Larger Mammals:

The Eirst step in determining the conservation
needs of tbe larger mammals living in the
Reserve 1s to determine in which habitac types
the animala arc living. These can be related
to the probable conditions Eorming tha
optimal habitat for which they are adapted.
The next step is to deterwine if the species
is exploiting all aress of available habitat.

In making our preliminary assessment of habitst
utilization trends in Meru-Betiri, we have
divided the vegetation into types, defined
according to physlognomic or structural
classes. Our estimate of animal activity in
thesc types is based on direct observation

snd the relative intensity of the aign we
encountered. 1In some instancea,we werc unable
to make determinations. Qur assessment of
potential is based on observationa made in
nearby areas and from tbe publiahad literature.

The four specias which do not seem to occupy
all the hsbitat available in Meru-Betiri are
the tiger, Aalan wild dog, banteng and rusa,

The hetcrogeneoua nature of the vagetarion of
Heru-Betiri creates a favorable home for many
of Jave's large wmammals, waking the Reserve

a valuabie area in the Mational programme to
congerve wildlife,
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of tlalder (28), Hoogerwerf (1) apnd Wharton (52).

Halder did not include the Meru-Betiri complex in his discribucion map
for banteng nor does the 1UCH Red Data Book (10) diacuss their occurrence
here. loogerwerf (11) was unahle to confirm thair presence during his
1971 survey. Later W.W.F. surveya, however, have mentioned their
presence in Meru-Betiri.

We found banteng tracks im the bamboo/graass vegetation in the weat and
near the Sanen River oorth of Go. Mandilis. Kepsle Rayon Sarkan
eatimated about ten animala live in the north and about thirty in the
Henggelan area, and we feel this 1s a reasonshle esrimate. He has
observed calves in both groupa. We also found tracks of one or two
individuals on the beach at Meru and behiod the heach at Permigen.
8anteng are not seen at Sukamade and only rarely at the Bandialit
plantation. Sarken told us the banteng live in the range of hilla to
the weat of Hanggelan; we ohserved conaiderahla sign on the Ponco
Hoyo ridge and behind the village at Pulau Herah, east of the Reaerve.
These two areas ars under the control of Perhutami.

Zapnteng con live in hahitata ranging from the dry savanna and monacon
Eoreat of the Bajuran Reserve to the rein forssts of Ujung Kulon.
According to Halder, their general ecological requirementa include
food, vater, minerals, cover for protactiom, and a topography they
can maater. They prefer to feed on graaa, hut will eat leavea, fruit
and bark. They usually drink daily ,hut probably can go without water
for several days at & time during tha dry season. They retresc into
heavy vegetation while reating, in response to disturhance by man, and
in responae to heavy raina. They avold deep water, suamps, and rocky
ground {p. 117).

With such general hahitat requirementa, it ia surprising that bantang
are not more well-diatributad in Merv-getiri. Dr. Halder found that
alchough adult bulla and cows without cslvea can live in rain Foresta
at least part of the.time, the female young unita and suhadulta are
particularly restricted to open gressy areas. Thia indicates thet
grass and forbs are of extreme importance in providing the extra
energy needed in the reproductive effort and for growth, The rain
forest banteng of Ujung Kulon sre dependent on the arcificially-creaced
open areaa or feeding grounds, a2a Hoogerwerf has repeatedly emphasized.
Wharton (52} has sumsarized the strong aywhiotic relationship between
banteng and wan in Southeast Aaia and he pointa to the dependence of
banteog upon grasalanda that have reaulted from peat agriculrural
activitieas and man’s vae of Fire.

From the data available, we hypothesize chat there is hehirst sepsration

between the cow calf unita and suhadulta,and the hulla and femalca
without calvea. If the cowa with calves end the suhadults are dependent
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upon grasslands, the amount of grasslend available secs the carrying-
capacity and veproductive rate. 1In hablcsts where grassy glades ere
in ehort auppiy, the scperation way be more pronounced. llcrc, we
would expect the bulls end cows without calves to be wore frequencly
encountered in the foreated aresa, 1n extensive arcas of usture
<loaed rain forest devold of grass, banteng cennot live and reproduce.

1f thia la the case, parra of Meru-Betlrl are uot suiteble habitat for
banteng. They occur In tbe drier arcas that have been subject to past
diaturbance by wan, auch as the bawboo/greaa fingers and the open
fielda nf grass at the plantarion edges (Ranggelan), The occasional
observation of hanteng at the Bandialic plancation and our observations
of tracka at Meru and Perwisan baya indicete that disperaing banteng

do occaalonally move tbrough the foreated rigions. The absence of
banteng observacions at Sukamade may Indicate tbst the high ridge between
this drsinage and Mexu Bay acts as a berrier to dispersing eniwals.

The artificial feeding ground beinp created at Sukamsde probebly will
ant ba colonized by banteng already living in the Reserve, Thls will
waka it neceseary to introduce e nuclear herd,

While it has been demonatrated in Ujung Xulon that it 1s poassible to
creata a babicat aitvation in rain foreat areas vhere banceng can live,
it must be emphasized that tbe banteng living under these circunstsnces
bave an extremaly low reproductive rate and high morcalily in the
youngar age classea caused by the shortage of food. This is particulerl
eritical in dry years. Tbese animals aleo suffer from loada of purasites
resulting from the intensive use of these limlced fecding areas (28).

The best conservation atrategy for banteng lics in protecting them

in e auitsbla hebitat and Meru-geciri bas a considerable area of auch
sultable habitet,

Rusa:

What we have discussed about the food requircsenta of beuteng seeus

to apply to rusa, While clusely related to the sasbur (Cervus unicelor),
rusa appear to differ significantly in their ecological neads,

Sembar occur in low numbera ovar a wide range of hebitats; they are
Primarily browsera end are assoclated with late-intermediate successlonal
specles nf plante (29, 4%, 51, 53). Rusa appear to be moch wore dependen
on early succesalonal speclea. In Java ruse reach cheir bighest
densitiea in open areas. They appesr to bave low water Tequirements

and seew tn fare better in dry areas. Graas and forbs dominate thelr
diec (1).

For this reason, the abaence of ruse over most of Meru-Beliri is

understandable, but’ why it does not occur in the border arces of the
nortb and west 1a not cleer; tbey wuy have been killed ouc by hunting
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or disease {n some earllcr period. Rusa occur in the Ponco Moyo area,
8 drier reglon 2 few kilometers to the east of the Reserve, We found
their sign there in the secondary foreat and the open alluvial Eorest,
which ie interspersed with smell grassy glades.

Huntjac and Cheyrotaing

Little is known sbout the food requirements of these small solitary-
living deer. From the Jarman-Bell principle (54), we can predict they
are dependent on highly digestible forage, such aa fruit , seeds,
flowers, end sprouting shoota,

In Meru-Betiri we frequently encountered montjaec fesding on ephemeral
forbs and grass sboote along the waterways. They live in tbe forest
areas, but ara most abundant in tha rheophytic vegetation and the
Plentstions (Fig. 6),which differa from mainland Asia (51), Muntjac
ere a potential food source for tigers and leoparda, but even in optimal
habltats, thay are never found at the high densities reached by some of
the othcr Asian cervids (49),

We bave not Iincluded the chevrotain in Figure 6 because we were able
to learn very little about it. We recorded thelr tracka in a few
Places; we never observed one. 1t was our imprasajon thst these small
deer are very rare in the Reserve,but we did recovar tba remains of
three in leopard feces.

Botb the chevrotain and moutjsc bave limited mohility {29) ,which would
reatrict their distribution to ereas where water is cbtuinable
tbroughout the year snd in dry years. This may rsunder large sresa of
tba Reserve unsuitable as habitat for them.

Wild Swine:

There are two spacies of wild swine {Sus) in Java (Table 4); botb ara
Teported to occur in the Reserve,but we were not able to confirm this,
The swine sre not rumlnants; they do not have the capacity to digeat
cellulose, Thcy are omnlvoroua in tbeir feeding habits and depend on
highly digestible foods,such aa fruit amrd roots, eapecielly tbosa
speclalized for starch atorage. They will eet carrion and animal
matter when it ia aveilable.

We found wild swine widely distributed in the Reserve {Fig. 6). On
the Indian subcontinent, wild swine reach their highest denmsities

in alluvial hebitats, bDr. A. Laurle (55) reports that Iin some limited
areas of Ujung Kulom they may reach even higher densities. Our
impression In Meru-Betiri was tbat wild swine were extremely mobile
and lived st low demsities throughout wost of the Reserve, Thelr
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mobility gives the jmpression of moch greater numbers than acrually
otcur. Tbey were wost active in the plantation areas and the rheophyti
vegetation types,

Primates:

The long-tailed macaque (Hacaca fascicularis) aud cthe silvered leaf
monkey (Presbytis cristata) are the sost abundant larger nuswals found
in Meru-Betiri. The leaf wonkey 15 a foliavore/browser/ fruglvore
while the macaque 15 a frugivore/omnivore (56). Of the 62 wonkey
groups we observed, 39 (60%) were leaf wonkeys. ‘The leaf monkeys were
rarely encountered on the ground (one obaervition), but nearly half of
the macaque groups (14 of 25) were. Soth Specles were seen in many

of the habitst typea (Fig. 6} but we saw only macaques in the rheophyti
and bambao/grass types; the leaf monkey was the only primete seen in
tbe higher elevation rain foreara.

Wilson and Wilson {57) found tbe silvered leaf wmonkey wore frequently
in disturbed iowland and swawp forests and it wss especially abundant
along the banka of the lsrger rivera in Sumatra, They never observed
it above 600 m orx deep in primary forest. Sumacra supports s diverse
Primate fauna of wbich the gcnus Presbytis is represcored by five
species (58). In Meru-Setiri the silvered leaf monkey is found in
babictats 1t does not usually occupy in the presence of congencres,

Long-tsiled macaques sre found in a wide range of habitats, They were
reported to be abundant in the rain foreata of the Gn, leuser Reserve,
Sumatra, and in the primary and accondscy forests of the Kutal Reserwe,
Kalimentan (60), but the bighest densities were reported by the Wilsons
(57) ia the wangrove forests of Sumatra. Io Meru-Setiri we fouud
macaques in a pumber of habitats, but we did not obsarye thew in the
higher elevation rain forests. 1f they occur here, they do so ac very
low densicy. .

The priwmatea are the most important food of the large csrnivores living
in Meru-Petiri (Table 5); tbus it is important ro suemarize the factors
that affect primate discribution (61):

- Aa folivores, we would expect the leaf wonkeys to reach higher
denaities than the omnivorous macaques in che foreated sreas of the
Reserve.

= UWe would expect little reacurce cowpetition between the two specles
differences in feeding prefercoces ghould result in differential
babitat utilization, Flgure & besrs this out.

- Forest succession will affect borh diversity and carrying-capacicy
of primatea, OQur preliwinary assessment (Fig. 6) showed rhat the
®acaquea are more frequently associared with early successlonal
types: Dbotb macaques and leaf monkeys are found in che mid-succession:
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forests, but leaf wonkeys sre more sbundant. In the late successional
and mature forests, lesf monkeys are more -often found.

- We would expect the highest primate densitiea in a woeaic of vegatation
types rsther than in & homogeneous situation,

The Large Carnivores:

All tbree of Jave's larga carnivores, the tiger, the leopard and the

Aaian wild dog (Cuon alpinus) live in the Meru-Betiri Reserve. e

eatimate there are no more than four or five tigera, pexhaps 15-23 2
sdult leopards (including the araa north of Gn. getiri), and a small

population of wild dogs, whose numbers we could not accurately detarmine.

The tiger is in imminent danger of extinction; we diecuss this survival
problem in the following chepter. Both the wild dog and leopard are
listed in the IUCH Red Data Book (10) as threatened species but the wild
dog should be coneidered as endangered in Java (34). For all three

of theee predators, the protection provided by tha Raserve is eesential
for their preservation.

Both the lespard and wild dog are primarily predators nf mediim- snd
large-sized mammala, They use diffarent hunting wethods and tbis is
reflacted in their social systema, The leopatd ia a stalking predator.
1t must spproach, undetected, to within e critical distance from ite
prey before launching its eolitery attack. 1t killa with a precise
neck bite. The wild dogs are chasing predators; killing Le accomplisbed
through s series of unspecific bitea on the prey'e unprotected aress.

1n hunting larger prey,they hunt in in packs, but they may often hunt
small animals singly (62).

1n the wild dog, cooperative hunting has led to tbe evolution of
coheeive social units centered on the matad pair emad its maturing
offapring (12). Their land tenure syatem has not been studied in
sufficient detail to provide even an elementary outlina of its structure,

The social system of the laoperd can be classed as solitary. Reeearch
with leopards and other larga solitary felids bae showm that home
ranges of males overlap those of femalea. Female tenges may overlep,
but the ranges of males do not overlap to any appraciable axtant.

The mating system is polygynoue. Communication ie waintained through
olfectory, suditory and visual mesns. Newly lndependent young may
roam through tha home areasa of adulta, but they do not settle into
their adult reproductive rolas until thay have a home araa of their
own (29, 62, 63, 64). The number of individual leopards that can liwve
in an area is probably set through the abundance of prey snd the habitat
charscteristics which influence the vulnerability of pray to their
hunting method; the population level ia maintained through social
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intersccion (see 65).

In Heru-Betiri, both the leopard and wild dog were active in a variety
of habitat types (Fig.§ ) and both were widely discributed. The
estimate of leopard numbers is based on & consideration of distribution
and size of trscka,and can only be considered a rough approximation.

We found only one instance where two wild dogs were travelling togecher,
We found three instances where tracks indicated a female leopard was
accompenied by young. We did not observe the tracks of wild dogs in
the plantations and we think this is becuuse of disturbance factors.

He obaerved wild dog tracks om the Meru beach. Dog tracks were suen
on the beach at Sukamade and Gundialit, but these were dopescic dogs
running wild, a practice cthat wust Le controlled.

The Large Predacors and Their Frey:

During ocur survey of the Meru-Betiri cowplex, we collected 51 leopard
fecea, three of tiger, and two of wild dog (Table 5). Distinguishing
of tbe feces was based on size and shape (1,66),bur the determination
cancot be considered absolute. Iun addition, we found the vemains of
two kills; one muntjac and one palwm civit (Paradoxurus hermaphroditus).
Only akeletal material remained and it was not possible to identify
the predacor. All large predator feces encountered in rhe field were
collected; identification of remaius was wade by comparing hair and
other skeletal material with specimens in the Zoological Museum, Bogor.

Conspicuously abaent from tbe food itews identificd (Table 5) were Lhe
remaing of wild swine. Moogerwerf (1) reported chat In Ujung Kulon
211 three predatora fed on them. Both tigers and leopards fed on wild
swine in tbe Boyal Chitawsn National Park in Nepal (64). Muntjac also
occurred with luss frequency than might be expected.

The predominant food of the large predstors In Meru-Betlri, as revealed
through our sampling of feces, was monkeys. Leaf wonkeys exceeded
wmacaques by a factor of more than twe. Tbis §5 a greater wargin chan
would be expected, based on our observations on relative abundance,
suggesting that some factors are operating to increase their vulnerabilicy
especially to leopard predation. A large number of the wonkeys! teecch
found in the remains were of old and young individusls.

An examination of the prey species’ own food preferences gives a
preliminary picture of the energy patbwiays through the mamsaljan
comsunity of the Beserve forcsts. The predominant trophlc specificicy
of the prey is frugivore, with eight species; browser ~four, vegetable
matter - two, omnivore - two, insectivore -one, carnivore - one (Table 5).
Eight species fed predominantly on plants, three on a mixed dist

(plant and animal) and one fed on insccts, There were o obligate
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TABLE 5

FOOD REGIME OF THE LARGE CARNIVORES IN MERU-BETIRI

Trophic Remaine in feces

Food Item Specielity P. pardue P. tigris C. elpinus Skeleton Total
Preebytis cristeta F/B 23 - 3 - 24
Mecace feeciculerls F/0 10 2 - - 12
Hyetrix javanica v 2 2 - - 4
Manis jevenicus I 3 - 1 - 4
Birds 3 3 - - 4
Paredoxurus hermephroditus ®/0 3 1 - b3 3
Tragulus jevanicus B/F 3 - - - 3
Preropus vampyrus P 2 - - - 2
Cynocephalus variegatue B 2 - - - 2
Ratufa bicolor F 2 - - - 2
Huntiacus muntiak B/F 1 - - 1 2
hrocbictis binturous F/C L - - - 1
Rattus sxulansg v b3 - - - b3
Rodent, unidencified 3 - - - 3
Unidentified remains 3 - 3 - 4
Graes - - 1 - 1
Notes

Diecrimination of feces batwean predetors was besed on zize and sheps (see toxt)

Total fecas: P. tigris = 3, P, pardus = 51; C. alpinus = 2

F = fruit) B = browters O = omnivore) Vv = vegetable mattery I = inascts, etc.) C = carnivore
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carnivures in the diet. 1n terws of forest level, ail but the two
ungulates spend at lesst part of thelr time In trees. The macaque,
palm civit, pangolin (Manisg Javanica) snd porcupine prubably spend a
falr percentsge of their time on the ground where they would be
vulnerahle to terrgstrisl predators,such as the tiger snd wild dog.
The leopsrd frequently climbs trees and often pulls lerge prey into
trees to feed, but in Nepsl, an intensive radlo-telemecry study
indicated they roo were Primarily terrestrial predators (64). That
ao large a proportion of the Prey speciea taken are arboreal or spend
& substantial percentage of rheir time in Crees way indicate that
when they do come to the ground,they are exceedingly vulnerable. Yet
it may also be that terrestrial predators hsve hunting techniques for
cépturing arboraal forms.

We once wetched three dowestic doga pursue a group of macsques through
the bswboo/Ficus near Pulau Merah. The dogs followed the rroupe,
barking. When one young wmonkey lagged behind, the dogs imucdiately
turned and ran bencath i, barking, driving it further and further
from the main group. Away from the proup,the ‘youny monkey becsue

more and wore digtressed and called with increaged intensity. As it
was driven, we saw It actuslly come closer and closer to the ground
in icts confusion, We were not able to ohserve if 2 kill wag made and
4re not lwplying this 1s & usual huntlng method of the wild predators,
but this ohsetvation does indicete & means whereby a terrestrial
Predstor can pursue an arboreal prey animal.

it vas our impression thst there were wore leopards in the area north
of Ga. Betiri than in the south. FPortions of this area are disturbed
forest and thers are some extensive stands of bsuboo. MNonkeys were
more ahundant here than in the south, as would be expected from our
summary, -

Of interest 1s why the large predstora frequent the ssnd beaches with
such regularity. Our inpression 1s that thesé were hunting aress. A
tumber of prey or potencial prey species, such ss wild swine, palm
clvit, Javan civit (Veverrlcula malacensis) and maceques, frequent rhe
beaches aesrching for interrids] invertebrates. When these winmals
are on the exposed stretches of sand they arc easily detectable for

8 considerable distance snd are wulnerable o attack. Oue Jsvsn

clvit we encountered fin such a aituation plunged into the surf rathet
than retrest bsck across the sand,

Survival Heeds

For anslyrical purpoaes we divided the great forest into types aund
talked of energy pathways, competition and niches, A leopard kllls

8 picaque; the macaque lives on forest fruics; the trees depend ou
sun, soil and rain. We analysed g comownicy by louking st its parta,
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but it is the wholeness that functions. 1In the forest, there is
dependence, interdependence, and coexistence., Relationships are
establijshed through natural selection. Competition directs selection;
selection gives rise to specialization; speclalization facilltstes
coexistence. Sun and soil, rain end seasons, planta and animsls -
together they form a dynamic acosystem. liowever, the vital relationships
are easily shsttered by thoughtless and unknowing men.

Hon hss affected the Haru-Betirl ecoayatem, snd thia is reflected in
the sbundance sand distribution of the mammals, Careful management
action will be required to offset man'e disruptive effects. Ye
recommend _l:he following preliminary meesurea:

=~ Effect sdequate protection of the Reservel

- Expand the Reserve aree so that the range of hahitata north of the
Gn. BZetirl - Gn., Msndilis ridge and gouth of the Kall Sanen fall
within its boundarier;

- Bliminate the disruptiva influences on Resexrve ecoaystems? thia
includes elimination of the human exploltation of coascsl end
forest products and the removal of human habitations and egriculture
from the Reservei

- Meke limited introduction of rusa end hznteng into areas where there
is suitable habitat,but where they do not presently occur end wbere
ic is unlikely that they will colonize naturally ;

- Initiate a monitoring and research programme to continually assess
population trends so that the effectiveness of the Beserve manegement
programme in providing for the acological neede of endangared end
extinction-prone apecies can be esseasad from an adequete data base.

The details for implementing chese recommendations are given in the
mansgement plan,

SEA TURTLES

A giant turtle emerging from the pounding sea in the wmoonlight to nest
on a sandy beach ia one of the woat dramatic natural featuyes of the
Meru-Becir] Reserve. Dr. A. Carr (67) once wrote:

"They go eshore to mest - some singly, some
in aggregations - and efter neating they
disperse into plscea that are mostly un-
known. For at least 2 year aftexr hacching,
the young disappear, and the developmental
migrstions of the five genere have never
been traced. The tendency to spread the
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1ife cycle through hundrede or even
thousands of wilua of oceanh agpravales
the biological and poulitical problems
of protection, When to these iaherent
difficulties ias added the demand of a
spreading market for a growing list of
turtle products, the outlook for
muilntaining the resource grows dimser.
There even aecews to be a clear likelihood
that some of the sea turtlea will dia-
appear as natural species.* (p.13)

Along the coast of Heru-Betiri are sandy beaches sultable for wurtle
neating (Fig.7 ). 1In the recent past, turtlea have mested at Hanggelan,
Heru and Rajegwesl. Ye maw fresh nests at Perwmisan and to the east of
the Reserve at Pulau Herah, but all of tlhese mests had been opened by
people collecting egga. The occasional turtle atill pescing on these
beaches leavea hope that with complete protection, recovery might be
posaible,

How it is only at Sukamade that turtles nest in amy number. OF the
seven speclea of sea turtles alive today, five reportedly come here

to nest: the green turtle or penyu bantang (Chelonia wmydug), the
loggerbead or bromo (Caretta caretta), the hawksbill or sisik (Eretmochely
imbricata), the Pacific Ridley or kumbang (Lepidochelys vlivacea) and

the leatherback or blimbing (Dermochelys coriacea). All are endangered
species (68),

The turtles meat all year long at Sukamade, but there is a scasonal
fluctuation in numbers. Overall, the number coming yearly to the beach
appears to be declining, which parallels the world trend in aea turtle
populationa (Fig.7 ).

Sukamude is perhaps the woat important turtle nesting beach left on
the eaatern south coast of Java {69) and has been the ‘subject of a
special turtle conservation project for & number of years. Hetween
1970 and 1975 more than half a million egga wera tollucted =nd

and aold. OFfficial recorda ahow that 150,000 epgs were left ro hatch
{70). WUe are sorry to report thst during the time we apent on the
beach at Sukamade in June, July and August, all eggs were collected
each night by the turtle conservation project officers. Ho nests were
left undiaturbed, WYe have no data for other times, but no nests are
being marked to supply data on the hatching ratcs that are being
reported, We believe thet under the present managemcut prograume this
important nesting beach will not survive.

A fundamental consideration in any turtle conservation programme is
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Flgure 7

Sea Turtles:

The Suksmade beach is the best remaining turtle-nesting
arca on the south coast of East Java. Flvc specles of
gea turtles are reperted to come here,but by far the
most frequent nester is the green turtle (Chelonia mydas).
A turtle conservation project has been In operation since
1369 and the project has been successful in controlling
the illegal tsking of eggs Erom the Sukamade besch,but
the numbers of turtles coming to nest show a continual
decline. In the pericd the turtle conservation project
has been in operation, 500,000 egpgs hsve been collected
snd sold by the project personnel to help cover project
costs; it appesrs thst no eggs are beilng lefr to hatch.
It is essential that this practice be stopped. The
Sukamade beach and all the sandy beaches in the Reserve
must be totally protected or they will soon be barren of
nesting sea turtles,as are so wany other former nesting
beaches on Java'’s south cosst.

The turtle conservstion proiject should come under the
full control of P.P.A. Expert assiastance is required

to initiate a programme for re-estahlishing depleted
nesting populations.
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that hatchlings are probsbly lwprinted with sowe "sensible essence™

of the beach and the detection of this essence guides them back to

the same beach to nest when they mature (71). Managers cannot expect
depleted nesting besches in the Reserve to be re-established by turtles
from other beaches or other areas. The recovery of depleted beaches
will zrequire s restorstion programme (68).

HONITORS, CROCODILES AND FYTHONS

The three large reptilian predatore found on Javs are adspted for
different nichea: the monitors hunt along shorea; the pytbons in
treea; and the crocodiles in water or at the water'a edge. The python
appeara to be an obligate predator; the crocodiles snd monitors are
primarily hunters, but sometimes feed on carrion. All can use a lying-
in-wait hunting strategy or hunt actively. Whila these large reptiles
rarely appeal to man's aeathetic senses, they are, nevertheless an
integral psrt of the rain forest community.

Monitors (prob. Varanus salvator) abound elong tbe rivarbeds and asndy
beachea of Meru-Betiri. We found thelr tracka wherever there was
suitable habitat. We have no information on the clouded wonitor

(V. bengalensis mebularua) reported for Esst Java (72). Little is
knoun about this apecies and it deserves special study to determine
whether it occurs in the Regerve and if ita survival is in question.

We did not see pytbong but tbey sra frequently reported for the
Reserve. The pytbons of Java (Python raticulatus, P. bivittatus)
have been heavily exploited by the animal trade and have diaappeared
over most of the island (35). Heru-Setirl is an importsnt area in
their conservatioa.

The three Javan crocodiles (Crocodylus porosua, C. sismensis, L. palustris)
sre in serious danger of extimction (35). Today there are no crocodiles
in the Reserve. The estuarian crocodile (L. porosus) and the mugger

(€. palustris) may have lived here in times past, but theit primary
hsbitat is now totally disrupted by plantstion operations, When the
Regerve ecosyatems sre brought under the complete control of P.P.A.,

sn introduction attempt for tbese two speciea should be made.

Of courge, there are many otber reptiles and many amphibisns in tbe .

Reserve, and it ia disturbing that we cennot even list their nsmes,

_ much less diacuss thelr ecology and identlfy possible gurvival needs.
That mekea them no less important than the larger, more conspicuoua

forms, Lut, as with so many rain forest species, tbe complete

Protection of the Reserve is the firat management need. '
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THE 1HPORTANT RATURAL FEATURES AND PROCESSZS

In the previous sections we have discussed sea turtles and tigers,
Raffleaia and great trees. These are the dramatic features of thls
fine reserve, but not the only features or even the most importsnt.
They are the ones which readily cstch the human imagination.

A rain forest is a study in diversity of flora and fauna, It is a

study of complexity, coevolution of planta and snimsls, of interdependenc
The ants and termites probably represent the lsrgest anims! biomass.

The very existence of the forest is dependent on the role they play in
nutrient recycling. The establishment of many of the grest trees is
dependent on eeed disperaal by birda and mammals. Pollination of
flowers is accomplished by wind and bats, birds and Insects.

We regret that the information {a not available to detsil these many
important and interesting processes and relationships. Yetr we emphasize
that the uniqueness of this Reserve lies not in dramatic events like

the migrations of great herds of wildebeeste in the Serengeti or the
pericdic eruptions of geysers in Yellowstone; the besuty and value of
Meru-Betiri lie in subtlety, in diversity and in wholeness.
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TRE JAVAN TIGER

The tiger lives in e world of sunlight and shsdow
Always secretive ~ never devious

Alwsys & killer = never e murderer

Solitary - never alone

For it ia an irreplaceable link

Yo the process and the wholenesa of life.

J.S8.

Townrds the end of the Pleiatocene, the sas ross over the Sunds shelf,
leaving the islsnd configurations we know today and isolsting many
populstions of widely-distributed species. For some, conditions on
these island refugia were favorable snd their nmumbera flourilshed.
Conditions were not always suirabla, and some populations did not
survive, Of tbe Sundas, only conditiona on Sumatra, Jave and Bali
were such that tbe great cet, the tiger, could live, if only for a
time,

With che flow of genes brokem, aligbc morphologicel differeoces hegan
to emergc, vuriations io body size, in cranlal cheracter, and in the
colour and parking of the coat {Table 6). 1In the 19th end early 20th
centuries, wheo texonowmists begao to examine the apecimens of Sunds
tigers sccumulating in private collectlons and fn the great suseums,
they fouod cthst these varistions were sufficient to warraot sub-species
deaignatioos; all tigars unmiatekably, but each race was distinct
(73). Ve can hypotheaize that the morphological variations in these
island populations reprcsent adapcive reaponse to local conditions,
bur we will probably oever bs gble to establiab thelr function with
certaluty, So it is with tigers; time is so sbort and we know so
lickle,

TIGERS ARD HAR

For thousaods of years ;o080 aod tiger lived togetber im the Sunda
Islanda (74). There were confiicts. At times tigers and man competed
directly for food. Meo killed tigera; tigers killed men. Yat both
were bound tegetber in an lotegral and fragile web on these island
ecosystems. Both were wolded aod bound by the nature of their resource
base and the forces of thelr environment,

However, the tiger haa not fared well with man’s expanding sphare of
influence. The development of powerful technslogy, and world markacing
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aystems ,backed by inpute of evergy from fossil fuels,have changed man's
relationship with the land. For the many animals and plants which share
with man the thin zone of iife on tbia planet, the consequences have
been dissstrous. After so many thousands of years, tbe tiger's
existence is in question throughout its range, especisily on the Sunds
I1slends. The Bsli tiger has not survived the onsiaught of “modern

man" and it is,in all probability,extinct, The Javan tiger 1s in
imninent danger of extinction, and may follow soon Lf we do not act,

and sct correctly.

We have waited so long with the Javan tiger that it may not be poasible
to assure ite survival. Conservationists are left with the task of
somehow putting together a programme that will atop tbis march of
extinction. It should be dome in a way thet providea a reaaonable
chance for the tiger to aurvive as a viable and dynsmic component

of its oatural ecosystem. .

THE STATUS OF TIIE TIGER IN MERU-BETIRI

Tropical forests and secretive, solitary-living carmivorea are a
challenging study combinstico, but not an impossible one, We conducted
the f1fth status survey for tha Javan tiger io Meru-Betiri {11, 14, 15,
18), and we cooducted it in the clasaic manosr, developed over the

yeara for rapld atstus surveys. Thia focluded travelling extensively
over the Reserve and adfacent arcag, searching for sign, and questioniog
the pecple we met. In all, we aspent three months 1o tbe field. We
actempted to ioclude the routes of the pravioua surveys, so far as
practicable; we surveyed the central and eastexn areaa of the Reserva
twice.

Repid surveys to egtablish the status of large mammals for conservation
purposes should not be coofused with inteunsive research, investigating
their behayjourand ecology. Their objectivea and methods are different.
Tha theoretital approach end field techniques for the latter have

evolved rapidly in tbe Jast 15 years. Tba recent synthesis by

Dr. E.O. Wilson (75) serves as an index of the "state of the art® and

a guide to future work. Rapid surveys can only be expected to provide

an overviev of the ecological situstion snd conservatioo needs, and
resulta should be interpreted in this light. Botb kiods of investigstions
are essentisl in the conservation effort for extinction-prooe species.

Survey Besulks

The results of our etatus survey of the tiger can be summed up as
follows:
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- We found hard evidence of the oceurrence of only three tigers, and
we believe there are no more then four ox, at the wost, flve tigers
living in cthe area;

- We found no evidence to suggest thst “effective" reproduction is
occurring, but there is reasomsble evidence to suggest Lhat there
are both males and females in the populacion;

- The tigers are not confining cheir movewents to the Reserve, nor
ave they uaing all of the Reserve area;

We found no evidence to suggest that a tiger hes been killed recently
by men, but we also found wost people living in the ares badly mis-
informed about the plight of the JIsvan tiger and its survival needs.

Dliatxibution;

The location of the tiger tracks we found and those recorded during
previous surveys are shown in Figure 3c. Mot all the previous reports
are in¢luded, but we have indicated the extent of wovewents which we
term the tiger's “renging area®. There is no hard evidence or reporta
of tigers in the weatern parc of the Reserve, but we did find one sct
of tracks and two feces large euough to ke Frow tigera in the srea
north of Gn. Betiri. The people living in this area report they
occasionally encounter tigers.

The core of the tiger's rsnging srea fs the lower Suksmsde villey,
which is ar sraa diarupted hy a large plantation of coffee aud ruhber
and populated hy 2000 people. It 1s herc that ve found evidence of
the highest density of muntjac and wild swine, and there were good

* populations of leaf monkeys and macaques (Fig. 6). We surveyed the

" entire Sukamade drainage in early July and again later in August.
Both times we found fresh riger tracks im the upper reaches of the
river valley, but wot in the lower plantation ereas. Tigers sometiues
do come to the plantation, as hes been recorded by earlier surveys,
plantacion personnel, snd cthe Reserve staff, but tigers are not
visicing the plantation areas as frequently a3 could be expected on
the haais of available prey.

Humbers:

While the entire monitoring programme for the tiger conservation
project in India is hased on an assesswent of track slize (76), thia
technique for assessing nuwbers la far from ideal (see 11). Track
size can be used with a reasonsble degree of Bccuracy when a amall
numbex of individuals is involved, as has been shown by studies in

India (53) and Nepal (77), but this method should be backed by direct
ohservacions.
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Our asseaament of numbers is hased on the elze of Forepsw tracks (12.5-
13, 14 and 16.5 cm) found at six locations. The eize of the tracks we
recorded compare with 12.5-13, 14.5 and 15-16.5 c¢m track sizes recorded
during the 1975 survey {(18). This would indicste there are at least
three tigers. There ia no reason to helieve there are more than Four
or et the most, Five indivlduals. Previous surveys have suggested

the number may be aa high as 12 (14), but thie is unsupported hy the
data prasented. Our rasults do not necesssrily reflect a decline in
numbars, hut they certainly do not indicete an increase,

Reproduction:

Two fecta suggest that both male end female tigers live in Mexu-Betiri:
the disparity in the size of tracka we observed (12.5-13 snd 16.5 cm)
and the Fact that both tigers were utilizing the same area. Overlep
in home area use hy tigers is also shown in the previous surveys. If
two malea were present, we would expect the areas utilized to be worve
exclusive (53, 64, 77). A comparison of treck sizes from Heru-Betiri
with those from identified indivlduals from Nepal (76) ia not so
rveassuring. The smaller track frow Meru-getlri £falls in the renge of
adult male 1ndian tiger track sizes, but Roogerwerf's (1) data on tiger
track sizes From Ujung Kulon indicata that the Javan tiger has a larger
trsck than the indian tiger, despita a amaller body siza,

The last reliahle ohservation of a tiger cuh 1ln Meru-BSetiri was in 1971
(41). 1In that yesr an older female was shot et Sukamade. We did not
find tracks of a family group travelling together, nor did we find

cuh tracks. After a cub is six months of age and travelling with the
female, its trecks are fairly easy to distinguish From those of leopards
with young.,

From the availahle data, we cannot say that no reproduction at all is
occurring, hut neither is tbere evidence to suggeat that the population
is increasing.

Foods

The three fecea we found,which were lsrge emough to certainly be from
tigers contained the remains of porcupines (2}, macagues {2), an
unidentified hird (1) and a p2lm civit (1). One Feces analyeed by

J. Blower {(16) in 1975 contained the remalns of a porcupine.
Unfortunately, the feces found durlng previoua aurveys were not
analysed. This ia e amall ssmpla, but the results indicate thst in
Meru-Betiri the tiger is suhsiating on a small-sized prey base, which
ie not an {deal situatlon,
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Survival Needa

How do the survival needs of the Javsn tiger relate to the situstion
in Meru-Betiri? In attempting to identify the iwportant factors
amenable to management action, we developed a list of four questions,
which arose out of cur aurvey and a consideration of 1UCH’s modcl
research progranme for specles threatemed with extinction (45).

H

How doea Meru-Betiri compare with conditions forwing the optlamwm
habicat for the Javan tiger?

- What prevents tigera from inhabiting all of the Reservel
~ Why has effective reproduction ceased in the tiger populstiont?
- What hava been the major sources of mwrtality of tigers?

Each question 1s examined in the light of availahle inforwmation.

Mow does Meru-Betiri compare with conditions forming the optimum
hahitst for the Javan tiger?

Though the tiger can live in vegetatlion types ranging [rowm mangrove
swamps to cthorn foresta (79), these vegetation types are nut equally
sultable aa habitat. Optimal habitat for cthe tiger has not been
establiahed through empirical study, but available dara does enable
us to rank hroad habitat categorics in terms of their suitability in
providing for the tiger's needs, To do this, we aust choose sowme

" cuxrency or criteria. Such an assesament might logically begin wirh

the factora that affect the rate at which food can be cbtained:

-~ diversity and ahundance of availahle prey;

~ size and allocation of each size of clasa in relation to the total prey
hiomass presentg

~ diapersion of prey;

activity patterna and snti-predator modes of each class of prey;
-~ energy available from each claas of prey;

- environmental factors that affect the cutcome of the hunt;

- diversity and density of competitors;

- the numbers of other tigera present.

The factors involved can he divided into two groups: those thac
determine the kind, abundance, and diapersion of prey; snd those

- that constitute and define optimal diet, foraging spsce and foraging

period (80, 54).
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Conpider some of the characteristics that limit the tiger's explolitation
of resources and use of space. It is a big, solitary-living, stslking
predator. The success of ths hunt depends on the element of surprise.
The opportunities to catch a prsy snimal are limitsd by the abundance

snd distribution of prey in relation to the number wnd distribution of
environmental situations where the tiger csn make 8 successful close-
range stglk. The sultability of prey will depend on the energy derived
versus ths energy expended in cstehing it, The tiger cen fesd on a wida
range of prey sizes, snd indeed, by virtue of its large size, it can

feed on a larger range than its close relative snd competitor, the
lcopsrd. Yet claarly, the tiger can compete more efficiently with the
leopard by exploiting larger-sized prey. Msles have no direct nutritionsl
responsibilicy for their offspring. A critical phase in the reproductive
cycle of the lsrge solitsry-living cats results from the rastricted
mobllity of the young for the first few montbs sftar birth, and their
long dependency on the female, During this period, the female must

kill frequently and with predictable regularity. 1In the first months
after the young are born, the femals fa grestly restricted in her
movements, At this stege she 18 most vulnersble to disturbsnce (53,

62, 64, 65).

Congidersble numbers of ungulstes, suitable ss prey for the tiger, can
be found living in drier reglons which support open grasslands (49).
The grass provides en sbundant food resource for theses herbivores (54),
but the tiger is not adapted for hunting hera, This prey resources has
been exploited by the group-hunting lion (Psntbera leo) and cbasing
predstors,such as the cheetab {Acinonyx jubatus) and wild canids (62).
At the other end of the habitat spectrum ara tbe tropicsl rsin forests.
They provide seemingly unlimited opportunities to lsunch a successful
attsck, but the degree of forest cover limita the smount of food
evailable to ungulates,and their nusber and diversity is greatly
restriceed,

In Asia, ths greatest diversity and bilomass of wngulates are found
where forest and meadow intardigitate to creste a maximum dispersion
of cover types (49). This also providss optimal hunting opportunities
for the tiger (64).

In apsesaing habitat suitability, it is useful to make a distinction

" between the factors which maintain the density of tigers living in an
area snd tbose which establish density (see 65). The former concarns
social structure and tha land-tenurs eystem; the lstter concerns the
feedback from the food resourcs tbat results in tbe curtsilment of
population growth. These two factors aresobviously closely related
(21}, yet they arve diatinct (65). For our purposes, we sssume that
the number of tigere living in an araa reflects the rete at which

food can be obtained. We can make a preliminery sssessment of habitst
suitsbility by considering known tiger density in different habitats.
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We have reagonably accurate density estiwates for rigers from only three
araas: Kanha National Park in lndia, studled hy Dr. G. Schaller in the
nid-1960'a (53); The Royal Chitawan National Park in Nepal, where
atudies are otill in progress (64); snd the Ujung Kufon puserve in

Java, studled by A. Hoogerwerf in tha 19303 snd 19503, pbefore the
tiger became extinet there {1). 7The Ljung Kulon area ia covered with
tropical evergrven foruvst with a few scattered, arclficially-created
meadows, Joogerwerg eatimated there weve no more than three or four
reajdent tigers living therc or about ona per 75-100 kam . The ungulate
biomass in the Reserve wss estimared ar sbout 500 kglkm2 {49). 1In the
Royal Chitawan National Park, which is an avea of 80% Shovea forcst

and 20% alluvial plain with forest and tsll grasa Interwlxed, the
ungulate blomass was estimated to ba about 1800 kglkmz {51). ‘The

total number of adult resident tigers in this 500 km“ area was about

25 or ona per 20 kn? {66,78). Kanha National Park in india ls also

an area of about B0%L forest and 20% short grass and tree, savsnna.

The ungulate biomass was eatimated to be about 1700 kglkmz. The number
of adult tigers present was about 10-15 in 320 kn? or one tiger per
20-30 ka? (53).

With these considerations, we csn develop a perspective on the auitabilicy
of the various habitat typea in Meru-Betiri. we would expect the
auitebility of rein forest areas to be low, the tranaltional forear
arcas moderate and tha alluyial plslna and bamboo/grass arcas good fo
axcallent, 1In Meru-Betiri, it is important to rake a digrinccion
between potential and realized conditions. For bistorical reuaons,
thoae habitata with tbe greatest potencial are now relatively un- °
$uitable. Plantationa disrupt tha vallay bottows and the numbers and
‘diversity of ungulates living in the walleya and bamboo/gréss have been
‘greatly reduced. Portiona of Meru-Betirl have tha potential to be
reasonably good habitat for tbe tiger, but this poteutial will not be
realized unleaa mansgenent action is tsken.

What prevents tigare from inhabiting all of the Reservet

At leaat threa factors may be involved: heabitat conditions, disturbance,
and the tiger'a social system.

Availability of food will determine vhere a tiger can live and we have
diacussed the difference between the potential and realized suitsbllicy
of various habitats in ths Reserve. This would expiain why the tiger
way not be using some of the areaa in the norcth and west, bul the
preazat dlstribution ia pot dircetly correlated with food avallabillcy.

Earlier inveacrigators have suggestcd Chat the discributlon of tigers in
the Reserve may be a vesponse to comperltion from leopards and wild dogs
{11) and disturbance by msn {18). Exploitatlon comperlelon from luopsvds



and wild dogas will sffect the suitability of sn area for the tiger
{64) ,but the leopard and wild dog ere found iiving throughout the
Reserve and we see no direct correlation with tiger diatribution,

Disturbance by man ie grest in tbe west, but it is algb a predominsnt
feature in the coxe of the tiger's renging ares, the lower Suksmade
valley. Disturbance is an iwportsnt fsctor influencing the uay tigers
utiiize their ranging area, 1t is s detrimental factor, but it does
not completely explain tiger distribution,

The tiger in Meru-Betirxi may be restricted to certain aress theough
sttacbment to a yite ; that is, thera sre adulta with establisbed home
ranges or territories and they rarely move beyond these aress, As in
other large solitery-living cats, there are threa relatively distinct
belaviouralpheses in the tiger's life cycle (53, 77). Through most

of the cub stage, the young animal 1s totally dependent upon its motber
snd is restricted in ita movements to ber homa renga. Once independent,
the tiger rosms about without sttachmant to a psrticulsr erea or site.
Dispersing females probsbly do not breed succeasfully snd dispersing
mzles breed only rarely (see 65). When sn area sdequste in size snd
reaources and free of too many other residemt tigers is located, the
young tiger restricts itself more and more ton thst srea., With attschment
to thia srea or site, the tiger is ready to begin tbe reproductive

phase of its 1ife, Site attachment 1g not essentisl for survival, but

it 1s a prerequisite for reproduction, 1t resulta in a predictable
socisl environment, 1t confers an advsntsge in Food reaource acquisition
because of fawiliarity witb the ares end,thus, gives a competitive
adventsge over other ‘tigers for food resovrcea. We algo -know that
benefits are derived from cosmunity interdependence in terms of
reproductive fitness (29, 54, 65),

It seewma likely that the tigers in Meru-Betiri ars older individuais

and thst both sexes are preseut. We belleve that these snimals sre

iiving on estsblished home ranges {or territories) rether than eimply lLiving
a8 transient individuala. Residant male tigers more frequently make

short tripa suny from their homa areas than de females (53, 77) and

the trecks observed under Gn. Mendilie in 1975 snd to the north of

Gn. Betiri during ouxr survey were large, probebly those of ¢ male,

While the tigera in Meru-Betiri may be restricting thelr movements to
certein areas, this habitst cennct be considered optimal; it is siwply
the beat that ia available. Within the tiger's ronging sres, the
suitsbility of the hsbitat is further reduced through disturbence by
@man, There im little that s menager can do to alter tbe tiger's land-
tenure system, but he can remove the disturbance element and improve
the food situacion in certain areas,

ED
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Why has effective reproduction ceased in the tiger population?

Behaviourel, genetic and physlological prohlems are well-docum:nted in
captive breeding programes for rigers.

With only four or five tigera remaining, we know that there has been

a subatential logs in gemetic variahility. It is reasoneble to sssume
that & population which has had ao few individuals for souwe: tlme 1=
likely to result in the occurrence of individuals that are homozygous

for rare recessive charactera. Offspring produced with gross deleterious
recessive charactars probably have not survived to entexr the breeding
populacions. Under captive hreeding thia is not the case, a3 csn be
seen in tba rather extensive litersture now available on the "white"
tigers (8#6). However, we puy see a decline In fertility or the survival
of young as a result of “inbreeding depresslon” (Mayrin 45),

We know that fighting and dominance relatious can be a problem in
achieving successful wating between captive tigers (#2), but this muy
not he manifest in wild aituations. The tiger popularion in Meru-Betiri
ia not so thinly epreed cthar individuala do not encounter each other
frequently enough to wmata, nor is there any reason to believe ther some
criticel daneity ia required to stimulate macing in tigers. Yet there
may be a host of more subtle phenomena occurring,which the present state
of our knowledge does not eneble us to idencify.

1f therc is a physiologicsl problem preventing successful breeding, It
way be posaible to captura the animals, examine Lhem, give treatment
and relasse them hack into the wild, but it would be a procedure
Anvolving great risk and of liccle use unltess the ecologicel conditlona
in the Reserva are improved.

Adulc tigare are capshle of surviving in Meru-Betiri, but this does not
mean that tha food regime ie adequate to support a reproductive efforc.
To reproduce successfully, a female tiger muat have access to a
conaiderahle food resource beyond ber maintenance needs. A shortage

of food cen ba expressed et a number of points in the reproductlve
c¢ycla: the number of eggs ovulated, the number and size of young brought
to term, the number of young reared chrough the mursing period, and

tha number of young reared ro independence. Although this has recelved
considerable ettention in the study of sowe apeclcs, we know relacively
leele about the natura of the feedbsck system from food resources thet
reeulc in the curtailment of populstion growth in large carnivores.
This wakes it difficult to evaluate the situacion In Meru-Begdri, but
it 1s possible et this etsage to make two gencralizatjons that csn

gulde management
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- Reproducing femsles are mora sensitive to disturbance chan other
tigers. Pisturbsnce must be kept to & winimum,

- Tigers have the potential to produce relatively large litters, but
this requires an optimal huncing sicvation where the female has access

. to a prey resource of a size, abundsnce and dispersion in vegetation
types that permit her to kill with predictable ragularity, with little
time snd energy lost in hunting and travelling (see 63, E3), Such a
situation does not currently exist in Meru-Betiri, buc conditlons cen.
he improved through management action.

At this point, it is most ilmportant to concentrate on improving the
availability of prey for the tiger in the Reaerve.

Whet have been the major sources of mortelity for tha tiger in the Gn,
Betirl complex?

We have reports of four I:I.;ers baing killed in tbe Reserve aree or the
lmmediate vicinity in the 1l5-year period, 1957-1971: Bandialit {late
1950°8), Heru Bay (1961), Sanen River (early 1960'a), end Sukamade
(1971). We have hesrd of no reporte of tigers killed here efter the
area wae declared Suska Hergasatwa (gaws reaerve) in 1972, buc this
doas mot mean it has not occurred,

1t ia not possible to evaluata tbe degree of poaching of any of the
wildlife species in the Beserve from the records being kept by guerda,
Oue indication of such activity could come from patrol records of tha
movements and actlvitles of persons in the Beserve, but cthere have been
no patrols. We asked scattered residenta in the arez north of €n,
Beciri 1f strangers ever came there to hunt, and they aaid no. This is
not eurprising, considering the ruggad topography of the area, but
hunting does occur in the more accessible border areas, At Malsegsaari,
one plantscion official reported chat people frequently ¢swe there to
hunt wild swine snd wuntjac. We did not encounter anyone in the
Reserve with firearms, but we did find evidenca of military manosuvres
in the Permisan Bay sres.

One source of mortality could be peopla polaoning carcasass of
kills., The insecticides are readily available in che erea, and chis
tecbnique is sometimas practiced in Jave for killing leopards (84).

It 1s not possible to determine if infectious (contaglous) disesses have
been an imporcsnt source of mortality. Ua know that Iinfectlous

digsease 1s a chronic problem in zoo mailntenanca of big cats and that
certsin direases such as rinderpest, which has been a8 major cause

of mortality for many of tbe large ungulstea on Javs, can Infect and
kill cigers (B4).
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Tigers occasionally die of wounds received in attewpts to kiil their
prey and from wounds received while fighting. 1n older literature,

the wosr oft-recorded fucident of tigers found dead Erom wounds
recelved while attewpeing to kill wild swine (53). Wild swine are the
WmoSt nmumeroua large prey animal available in Meru-Betiri. Fighting
among tigers is rare, but occasionally desths do result frow territorial
encounters (53, 85).

The extent to which rhese wortality factora way have affected the tiger
populstion in the Meru-Betiri area is unknown, but management actions
can be taken to reduce the potential threat from many of these agents,

Summary

Studying the hiology of extinction ia a particulsrly difficult endeavour;
cauge~and-effect relationshiips are nearly inposaible to establish wich
certainty, aimply because of the status of the aubject. Corrslation
analyses have been used, but all too frequently the correlatea considered
are too coarse~grained and clowd the difference between causes and
Bymptous,

In this snalysia, we have acttempted to develop a conceptusl framework

of the tiger's behavlioural ecology from an evolutionary perspective.

Our aasumptions could be atated in the form of hypotheses, which can

be sccepted, modified or rejected in the light of additional information.
Theae hypothesea reflect our understanding of the present state of
knowledge. 1t is from these asgumptions snd & clear atatement of the
goals of the conservation programme that management actions can be
prescribed.

CONSERVATION PRIORITIES

The Javsn ciger is in isminent dunger of extinction. The three to Five
tigera living in the Meru-Berirl area coustitute Che entire known

wild populacion of Psnthera tigris sondaica. There are no known captives
in zoological gardena.

In the Act on Protection and Conservatiou of Natural Resources,

tha Preaident of the Republic of Indonesia declared "...that every
creation of God, be it fauns, Flora or rock formation, and natural
beauty, etc.,has its proper Function snd usefulness as an environmental
couponent of 1ife, for which no other substitute exised,™ and ., .chat
in the interest of mankind, now snd in the future, the prescrvacion of
the various creations of God ia the ahsolute duty of every human
generation, wherever and in whatever period it lives® (87). while
there ia nothing that cun be done thar will absolutely assure che
aurvival of a race that has been reduced to aoc fcw individuals, it ig
our responaibility and duty to sce tbat every poasible efforr is wade
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to take the mancgement actions that will enhance the tiger's chsnces
for survivsl.

The immediste conservstion goal must be to eatablish the Javan tiger
in suclh numbers and distribution as to provide a reasonsble likelihood
of its surviving in its native habitat. The long-term aim is to
eventuaily restore the rsce to a productive status in the wild (45).
The only chancc for the survival of this irreplaceable predator lies
in providing it with complete protection and in the careful guidance
of the complex natural processes which sustain it. The consexvation
strategy we recommend hinges on two major points:

The Jsvan tiger must be protected from any further killing.

The removal or killing of one additional animal astrofomically reduces
the chances of survival swi recovary of a race with so few individuals.
The Javan tiger is completely protected by Indonegian law and the
penaity for violarion fa severe. Strict enforcement of the law is
absoiutely essential. Any poacher must be quickly apprehended, but
mast important for the tiger is the prevemtion of aoy kilifiog. This
can be accomplished by an alert guardimg force, but the guards will
only succeed in their task with the support of the local citizens.
Thus, a first mansgement priority for the preservation of the Javan
tiger 1s:

- To initiste a progremme to develop public avareness and sympathy for
the tiger's vaiue and piight.

Three additionai actions will help to avert sny further killing of
tigers by man;

~ gxtend the Reserve boundaries to include all the renging area of the
tiger; ’

- Entablish a no~-huntiog zone around the Reserve;

- Initiate an active patrol system in the Reserve and io the no-hunting
zone,

‘These measures will establish an environment free from the danger of
further kiliing by man, but sdditional mansgement action wiil be required
to realize the primary comservation objective - to astablish the Javan
tiger in such numbers and distribution ag to provida a reasooable
1likelihood of its surviving in its nstive habitat,

Before proceeding, however, it ia importsnt to pose the question,

UCsn tigers from Meru-Betiri be uscd for estabiishing a captive breeding
programme for the race?" In terms of our stated goal, the angwer is, “"Nol"
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”

From a population parspactive, ramoving a psir of tigars from the
Reserve is the seme as killing a pair of tigers in the Reserve; the
status ie such that 1f a peir of tigers is taken for captive breeding,

it will destroy any chance for this population to recover. .In additionm,
there is no assurance that a pair of tigcrs can be captured; transporced,
snd kapt in captivity without suffering mortality. There is no
assurance that undar captive conditions the pair will Le wore successful
in producing offspring tham in the wild, Even if it is possible to
perpetusta the race in captivity, we do not have the knowledge it takes
to make a succeasful introduction back into the wild.
Captive hrecding programmes in zoologicel gardens are of vslua in some
conservation efforts. There have beeq some spectacular successes in
snatcbing animals from the brink of extinction, hreeding them in

captivity until atocks hava been built up, and successfully reintroduc-

ing them inte the wild (88). However, in this case, we are delling

with biological prohlems of a different order of complexity From that axper
fenced with some of the avian or ungulate apecies. .
llere we are dealing with a large cernivore which must wake a living

by killing with predictabla ragulerity snimals frequently as large as
itgelf. In tha large falids, the young learn to hunt and kill from

their mothers. Captive animala never learn this, and we currently do not
hava the knowiadge to be zhla to teach them. To re-establish a populetion
of tigere in an area requires re-cstablishing a social structure snd we

do not know how to do this. Lt is possible to carry out rhe research
required to develep the techniques needed, but no such research 1is in
progreas now. We do not think that the Javan tiger is the best snimal with
which to atart. To our knowledge, no accurate figures have ever been
compiled, but we believa that more endangered species hsve been saved

from extinction hy giving them adaquare protection in a larga srea of
suicahle hahitat than from captive breeding programmes. It secms to us
that cthis is where the emphasia should be placed in the conservation
effort for the Javan tiger.

Tha second thrust of the survival strategy for the Javan tiger can he
steted thua:

The Meru-Betiri Raserve will have to be mansged in & way thst optimizes
habhitat suitebility for the Jsven tiger, making reptoduction and
populgtion recovery posgible.

There ara two limiting factora amenable to management action at our
present level of technical ability:

- Eliminste man's diaruptive infiuences on the Resarve's ecosysten;

- Improva the food sfruation for the tiger.
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The Reserve will hawvc to be declared Cagar Alem (strict nature ruserve)
to give P.P.A. the legal authority to teke the action necessary to
regulate human impact on the Reserve. Most importantly, the disruptive
influsnces within the tigar‘s present ranging arée and potential hahictat
(see "Man snd Meru-Betiri") will have to be removed.

Hoogerwerf (11) bas empbasized thet competitive pressures from the
leopard and the wild dog can have en adverse effect nn the carrying-
capacity of the Beserve for the tigar, and thia 1a in accordsnce with
detailed studies im other areas of the tiger'a ranga (84), Tba
solutlon to this prohlem, however, la not reducing numbera of leopards
or wild dogs. 1t ilies in providing the tigar with a food hase that it
csn exploit more efficlantly than thesa smallar carnivores. '

Groupa of rusa deer and hanteng will heve to be reintroduced into -the
Sukamade drainage and ruse will Yava to be introducad in the ,ues.r,-';".;'a’ﬁ'_d
north wbera there is already sefficient hahitat for these species.

No addicional "habirur improvement" projects will hava ro be undertaken,

The detsils for implementing this manegement s3rategy are outlined in
the wanagewent plan.

THE FUTURE

Therc is something compelling ehout rigara that invokes vislons and
atrong feelings in nearly cveryona. In the foreats and gresslands of
Asia - living, killing, giving birth, dying - the tiger ia an integral
part of the ecoaystem. In ita naturel home, the tiger ia a Jewel in
Indonesia's natural crown, its rich natural hericage. If the tiger 1s
lost from the wild, a certain sparkle in tha crown will he extinguishad
and, we think, felt hy all reflective people. Thare is nothing we can
do that will absolutely essure the survival of thia raca in the wild,
but that is never a reason not to try. We think a great deal of
valuable time hss been lost, and this csnnot be mada up with hasty

‘" action or quickly conceived plans. Nothing can hring back that time;
we can only proceed with a thoughtful sand dadicatad effore.
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HAN AND MERU-BETIRI

EARLY HUMAN INFLUENCE

Early msn was a part nf the Jevan landscape even before many of the
present lend configurations appeared, Javsn Msn {liomo exectus) was )
contemporary with the mid-Pleistocene volcanic episodes (400,000 yesrs
B.C. From fossil remaina,it appearsa thst early man occupled s hunting
and pathering niche along the larger rivers,especislly in the drier
hebitata which support more larpe marmals (49). They used fire as &
hunting tcol and for cooking., Modern wman (Howo sapiens) first sppeared
in Java about 40,000 years sgo. These men were consummate hip peme
huntérs. They used an advanced hunting tecbnology &nd they too
employed fire as a hunting tool (47).

Thua, man has long been an important component of the Javan fauna,
egpecially in tha drier areas of the east, His influence on the
vegetation, particularly through the use nf fire, is & matter of prest
antiquity. While it is resasonsble to identify and csteporize the
impact of aarly man as one environmental factor thst hss influenced che
deveiopment and configuration of the vegetation of East Java (30), it is
misleading to label these actions sa an “unnatural influence", dis-
junct from the "natursl scheme of things'.

Writing of Java in his landmark book"The Malay Archipelago™in: 1869,
the naturalist Alfrad Russel Wallace (B9}, tells of the heasuty of the
landscape end the monuments of civilixations now forgotten that stand
"buried in lofty forest,.. the remaina of extensive cities where the
tiger, the rhiroceros and the wild hull now rosm undisturbed” (p. 74).
He wes referring, in part, to the great temples, such as Borobudur,
Prambanan and Penataran,which were huilt during the Buddhist and Nindu
period, ¢. 7cth -12th century A.D. Theae empires were centred in
Central and Esatern Jeva. One of the principal cenires of sctivity vas
the Hindu Kingdom of B(s)lambangan or Bslambuang, which, after about
950 A.D., extended over the preater pert of Besuki and Probolimgpo and
included the Blamhangan Peninsula (Fig. 2). This Kinpdom existed up
uncil 1639 when it was subjugated hy the Sulten of the Kinpdom of
Mataram of Centrai Jave. 1In 1695 the Balimese invaded Blsmbanpan
and made it a colony. In 1767 the Dutch Eaat lndia Company conquered
Blambangun, except for the area surrounding Grajagsn, which was brought
under their control hy 177B (34),

That these ewpirea developed in the seasonally dry areas of East and
Central Java ia no coincidence; it was in the seasonally dry vepetation
types that they could employ their wmost efficient land-reclsmation
tool: fire, FPire, topether with the use of irrigation technolopy,
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Figuxe B

lumau Impact on the Meyru-Betiri Ecosyste&

If no power of authority is granted to curb the
exploitation and disruption of the Heru-Betiri
ecosystem, 1t can be expected that the ecological
integrity of the Reserve will be descroyed, its
unique cheracter will be lost, snd che extinction-
prone species will disappear. Seemingly minor and
unimportant influences can lead to irreversible
chenges. The race of change can be overwhelmingly
repid.
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made possible the growing of wet rice over large areas, A similar trend
in land urilization, contemporary with that of Java, can be seen in
the Khmer civilization of Cambodla {(47).

Today the Blsmbangan Peninsula 18 a nature reserve. The foreata there
have extensive standa of bamboo, the only evidence that great empires
once flourished (34). 1t seems reasonable to asasume that these same
people had soue impact on the Gn. Berirl complex, especially in the
areaa along the major river valleya. There is no documentation for
thisg, but the extensive stands of bamboo in some of the river valleys
could date from thia period.

While man and hia lnfluences are not new to the Javan scepne, it is
important to wake the distincrion hetween thege former influences and

the destructive consequences of wodern development patterns, 1p the

Gn. Beriri arvea, these can be traced to the early plantationa-Chat
surround and violate the Meru-Betirl Besexve today. With the plancacicns
came the tens of thousands of people needed to work them, and tha

impact theae peaple have on the ecological intagrity of the Reserve

and adjacent foreata is clearly of & greatsr magnitude then all the

past Influences of man on Java combined. Tt is thaae recent developments,
ratber than the historic influences, that are of primary concern for

the welfare of the Seserve,

POPULATION AND LAND USE

We estimate there are more than 100,000 people living iIn the river
valleys immediately adjolning the Meru-Betiri Reserve; nearly 90,000
people are assoclated with the towna Curash Nongko, Sananrejo, Curahtakir,
Sumbere jo, Sabreng and Sarongan {Tahle 7). Large numbers of people

are employed or live on the large coffee and rubber estatas of Malanggari
(1500 ha), Sumber Jambe (1344 ha), Sumber padfi (323 he), Kall Sanen
(<1000 ha) and Koto Slater (1000+ ha). Wa hava mo official catimate

for the estate populations, bur the mansger of Malangsarl told us that
6000 people, of whom 2000 were ragularly employed, 1ived there. Surely,
on all the estates couwbined there are in excess of 20,000 people.

]
‘

The 1971 census sbowed an average of 539 persons per k-z in East Java,
with a population growth rate of 1. 52 which ia below the average of
Java as a whole (with 565 peracns/km? and a 1,9% grovth rate} (90).
Agriculture and forestry are the principal land uges in this region.

Two rather distinct agricultural systems and thus, aconomic systems,

are operacting: plantation agricultura and tyaditional agriculture.

The second major land use is forescry, especially production foreats

of teak. Forestry involves & rather small asgment of the population,

but it is of considerahle significance in terms of its influence on

habitats. 1n reference to the economic systems, rural sgricultural
productivity is internalized; that 13, what is grown is primsrily
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TABLE 7

€

-

DAFTAR 7 {Gontinued)
TANAH/LAND USE
Sawah/ . Tagalan Pekarangan/ Jumlah/ i
Rica Fields Other Fields Yarda Total
Ha Ratal/RK Ha Rata2/KR Ha Rata2/KK Ha Rata2/KK
Ha/Family Ha/Pamily Ha/Family Ha/Family
61,885 0.019 158,230 0.047 421,731 0.127 541,846 0.193
71,969 0.024 444,344 o.msm 801,350 0.268 1,318,463 0. 441
190 0. 093 192 0.094 §9 0.034 451 0,221
935 0.228 76 0.013% 645 0.157 1,656 0. 404
674,230 0.278 34,365 9.014 351,162 0.144 1,059,787 0.424
130 0.042 200 0.045 225 0.051 615 0.133
2,123,084 1,105,539 2,513,443 5,742,066
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utilized by the people who produce it. In the second system, forestry
and plancation agriculture, products are produced for exporct; production
is externslized.

Based on our sswples and estimarez, the density of peraocns supported
by plantation agricuiture is aboug 350/km?; with traditional agriculture,
thexre are 1500 persons/km“.

Historicaily {c. 1000 A.D.} populacion density supported by wet gice
agriculture was in the 250-300/km? range (47) and, hiatorically, land
use was closely related to site conditiong, Population centras and
farming acrivitles were tied to the wost productive areas. Nowsdsys
agricultural activities are wor at all related to the potentiala and
limitations of the sitea, lncreaaing demands from expanding populations,
togather with rapid developwents in modernized agriculture have resulted
in bringing marginal areas under cultivation, This has accelerared a
destruction of wildlife hahitar and decreased acological divarsity.

The expanaion of cultivation inte sensitive aresa threatens the entire
basis of the agricultural system, as has been emphasized in ag many
government reports and studies. Whan cultivation is axpanded on to the
poorer upland soils and steeper slopes, erosion leads to the siltarion
of rivers; deforestation of carchment areas incresses the run-off of
water; the risk of dagaging flooda is increased (thia uas one of the
causes of the diaastroua Solo flood of 1966 {90) ), '

The recent land capahilicty survey for Indonesis (91) points out thar

in che Meru-Betiri complex, which includes the area axtending from
Mcrawan to Pugar in the weat and Kesilir in tha east, there is less than
5% culrivarable area. Thia is primarily the consequence of poor soila
and strongly incised slopes usually exceeding 30%. Tba majority of the
Reserve, 1rsel £ offers no potential for agricultural development and

tbe topography makea logging unfeagihla. It can be ssgured that 1if

it were feasibie to farm large areas of the Beserve or conduct foreatry
operations, it would haye olready been done. As it ia, the percentage
of the area in cultivation already greatly exceeds land capabilicy,
which means that the cultivared areas suffer from low productivity and
are in continual danger from climatlc perturharions. Clearly the
grestesr valuc of tha Meru-Betiri Remerve to surrounding areas iies in
its watershed protecrion funcrion, Even seemingly minor viclations of
the ecological integrity of tbe forest reduce their protective capahility,
The welfare of all pcople living in the surrounding region is dependent
upon the maintenance of the Reserve asz a viahle natural area,

Tbe greatesr threat by far to the ecological integrity of the Reserve
lics in the 5000 or so people vho live within the boundaries. Tbis is
&n astounding number. The greateat number, approximarely 4000, are
assoclated with the two plantation enclaves, Bsndialic snd Sukamade
Baru. An addicional 316 People live in the dess of Rajegwesi in the
Ksli Karangtambak drainage. Another 237 live at Kebun Pantai between
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the Bandialit Plantation and the beach. About 470 live at Wonowirli on
the western edge of the Reserve and 142 live at Sumbersalak Dsrungan,
which is an area skirting the upper edge of the gandialit Plantation
(Fig. 3; Table 8). : :

These settlements are an unavoidsble problem inherited by P.P.A. when
the Reserva was created. Tbe boundarica of tbe Reserve are bssed on

the boundaries of the old blocks of protection foreat that date from the
early 1500s. The settlements were eatsblished during the period of
turmoil following the Second World Wsx. With the exception of Pondok
Hscan, the remaining group of people listed in Table 8 do not prasently
live within the boundaries of the Reserve, but in the forests north of
Gn. Betirl.

Thia is within protection forests and within tLhe rsnging arca of the
Javan tiger; thus, they constitute a sericus threat. In surveying

this rugged area, we located & number of settlements with a population
total of 57. We estimate there are probably 100 people living in this
area of about 7000 ha. These people are farming swall ridge-top clearings
usuzlly about 0.5 ha in size; thelr only cash crop is the sugsr they

maka from the ssp of the arun palm (Arenga pinnata).

Peopla living in adjacent areaa come into the Beserve in large numbera
to collect products from the forest and the cosatal zone. For example,
in one-day, travelling from Bsndialit to Meru Bsy, we interviewed 35
peopla in eight different groups. Three groups came from Bsndialit;
ths otber five came from outaide the Reserve. They were here to fiah
and te collect bamboo, rattan, gadung (Dioscorea hirauta) root, leminti
{an algae):and shellfiah. The most importsant product was gadung; all
gronpa reported tbat weatern areas of the Reserve hsd been exhsusted,
forcing them to vanture further into the Reserve in thelr sesrch.

A previous report by Lembaga Ekologl (18) Universitas Padjadjaran,
Bandung, has suggeated alternativea to these exploitation practices.
The impact of thesa people on the ecologicsl integrity of the Reserve
goes far beyond the exhaustion of specific foreat products. We discuss
these impacts in detail in & later chapter.

The final group of people to consider in terms of their utiiizstion
of the Resarve are tourists and occssional viaitors. In the past,
tourism was practically non-existent in the Meru-8etiri area, but this
condition 1s cbanging rapidly. The Meru-8etiri Reserve has been
included in the new Wava Tourism Master Plad' (92) and has also been
aingled out in the new'0fficial Guide to Jsva" (93). The beauty and
grandeur of the rugged coast, nesting aea turtles, znd the chance,
bowevar remote, of seeing & Javan tiger are deplcted in striking
photographs and vivid prose. Most importsnt 1s thst the"Guide" inciudea
aimple instyuctiona for getting there. The quality of the series of
viich tbe'Guide to Java'is a part, 1s probably unsurpassed. Although
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TABLE B . ! : 3
DAFTAR B

PEOPLE IN THE MERU-BETIRI RESERVE AND THE PROPOSEO NORTHEAN EXTENSION
BANYAKNYA DESA MAGERSARI DI SUAKA MARGASATWA MERU-BETIRI

Blok Magarsaci Owga Kecamatan/ Luas/Size mwawnwamn. Jumiah/ Katerangan/

Namae Sub. district (ha} Kepaka Faluacga/ Total Oate Eatabiished
. Fapily )

Kebun Pantaj Bandialit Cucrah Nongko Tepurajo t 8.2% 6% 237 sejak Th. 1940

Sumbersalak Darungan Curah Hongko Tapurajo ®+ 4.00 32 142 asjak Th. 1940

Bandialit

Wonowiri Curah Heongko Tepureijo . t 13.%0 i0s 469 sejak Th. 1956

Pondok macan Sananrato Tepureijo t 0.%50 2 is sajak Th. 1966

Curahwilis Sananrajo Tapureijo 5 1.25 3 i3 aatak Th. 1973

Curah Buron Sananrejo Tapurejo t 0.50 2 5 sajak Th. 1966

Pudaan Sananrejo Tapurato t 0,50 1 3 sajak Th. 1955

Curah Barkong Sanenrzajo Tepurajo t 0.78 3 14 sejak Th. 1966

Curah Sangkorang Sanenrzejo . Tapureijo t 0.50 2 7 sajak Th. 1975

Rajegwest Sarongan Pesanggrahan t 56.50 as iis sajak Th. 1945

. B6G. 25 304 1220

Sukamada Bayu - - ¢ 1280 - t 2000

(Plantation)

Bandialit - - t 950 - £ 2000

(Plantation)
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recently published, che book is widely distributed domesticaliy and
abroad; its effects are already being felt. Meruv-Betivi is an easy
day's travel from the tourist cenires on %ali and its actractions are
extremely enticing to the adventurouws troweller.

The ucilization of the Reserve by all the socio-ecovomic groups cen
best be discussed in terms of impact on the ecological integricy of
the Reserve and the dauger they pose to the survival of che Javen tiger.

THE IMPACT OF THE HUMAN ELEMENT

Meru-Beciri and che Nacional Syatew of Hdatural Areas

Before discuasing the iwpact of people on Meru-Betiri it is impurcant
to consider why the Reserve wag set eside, Meru-Beciri was deciored
Suaka Margasatws on June 6, 1972. M4y thia decree, the Minister of
Agriculture, acting on behslf of the Government and for the people of
Indonesia, officially recognized Meru-fetiri as s unique and vsluable
area, the habitat of cthe lsst remsining Javan cigera that should be
managed a5 a natural area. With this decree, the Reserve becane part
of the Naclonal Syecem of Nstural Areas snd pert of lndonesia's effort
to preserve its rich natural hericage for the bewefir of aii citizens.
P.P.A. is charged with the responsibility of preserving the Javen tiger
and maintaining the ecologicel integrity of the Reserve. Meeting this
responsibility requires cowplisnce with standards in ladonesia's luw
for the Conservation of Nature and Natural Resources and international
eriteria for National Parks end BEquivalent Reserves (B?, 94).

Effective protection and management can only be achieved through an
ecosystem approach. This principle is so widely recoguized chat it
hardly need be repeated. We do s0 to make it clesr that in dividing

tbe Reserve into e¢co-units, we do it not becsuee these units are
independent from each other, but only to facilitate a discussion of

how impacts in one area cen endanger tha integrity of the ¢ncire Reserve.

The wost important case in point concerns the plancation cnclaves which .
the wost productive valley Eloors, 1n the preceding two chapters we
have outlined the ecologicel neads of the tiger and other endangered

and extinctiou-prone species in the Reserve., We have emphasized how
neither the rein foraste nor the transitionsl forests aud rsin forests
together constltute a habitat that is suEficilent and suitable For the
tiger. The tiger's chances for survival rest on the integration of
velley bottons, formerly the most asuicsble riger habitar, wich che
sdjecent forests, whar is done with the river valieys affecrs the
entire conservacion eEfort of the Reserve.
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When we spesk of threats to the ecological integrity,we are spesking
in terws of the entire ecosystem, including the plantation sreas. Dy
ecosystem, we mean not just the relationship between the 1iving and
non-1iving components of one area; we mean the inter-relationshipa of
all the areas or units, By internstional definition snd in terms of
pPragmatic wansgement considerations, the area thst constitutes the
Reserve must be such that it i{s ecologically viable and able to provide
for the biotic community that it {a to protect (94). —

lmpacts

For the purpose of asseaaing the adverse impact of people, the Meru-
Betiri Reserve csn be divided into four units:

-~ Coastal 8reas

- River vaileys

- Transitional forest
- Rain forest

A method for defining the kind and degree of human impact must be
elaborated (95)}. We believe the four mejor human influences present
in the Reserve are:

1

Harvesting plants and animsls or tbeir parta from tha foreat, the
coast sod the sea;

Disturbing the natursl activitiee of wildlife;

Polluting the ares through the application and ren-off of pesticides
garbsge and solid wsste;

= Alteration of the habitat tbrough vegetation-clearing for plantetions,
sgriculture, erection of houses and other structurés, and excavation
and earth-woving for roads.

The degree of significsnce of each influence wmet be as-essgﬂﬁﬁﬁiﬁr

this purpose, esch can be considered to have both magnitud?ﬁaﬁﬂ"

importance; the two taken togetber conatituta a measure of impact

severity. Magnitude relates to the degree or extensiveneas of the =
impact; importance to the consequences of the impact. For each we

have employed a scale to show incressing aeverity:

= Low: little or no noticeable effect; «
- Moderate ; discernible or moderate effect;

- High: destructive effect.

The Impacts affecting the Meru-Betiri ecoayatem are summearized in the
form of a watrix in Fig. 8e.
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From Fig. 8a, it can be seen that the nost disturbed sreas of the
ecosystem are the valleya snd cosatal zomes; the rain forest ia
conpsratlvely free of adverse lmpacts; the transltional forests sre
intermediate. Our judgement as to the magnitude of impact 1s besed
upon the resulta of obaervatlons made during our survey. The inportance
of each lmpact is judged in terme of the effect of impects on the
ecologlcal integrity, the survlval nceds of the tiger, snd aesthetic
values,

A review of land-uae actlvities and populatlon centres revealed Five
major aources of human impacts:

- Tourists and casual visitors; .

- People from desaz (towna) located outaide the Reserve boundaries;
People from desas located lnaide the Reserve boundaries;

= People from the plantation desas'

Plantatlon operations.

These can be related to kinds qf impact and the severity of impsct,
again in the form of watrices (Fig. B b end c).

The most serious threat to the ecologicsl imtegrity of Meru-Beriri and
the preservation of the tiger originstex with the plantations, both
from plantation operationa and from the.large number of people required
to Tvn them, They pollute, overharvést, disturb, and drastically slter
the habitat of the Reserve ecosystem, They affect the river bottoms,
the downetream coaatal aress and the foresta. The only cco-unlt where
they have .little direct lmpact is the rain forest, yet becsuase of the
interdependence of all the eco-units, they pose a critlcal threat to
thle area aa well,

The second crltical threat comea Erom the people llving in settlements
that are withln the Reserve boundaries and in the protection forests
to the north. The wost criticel settlement is Kebun Pantal between
thé besch _and the 8andiallc plantacion (Fig. 3). As long as this deaa
contlnuea to exlat, the Bsndialit ,and Heru coastal syatem will be
affected through exploitatlon of coastsl and Eorest products, illegal
cutting of.trees, and the dlsturbance crested. ' Bocause of the low
denaity of people llving in the north, their impact 1s less sevcre,
but it la loportant in both the trsmaitlonal and rsin Forest areaa.

The people coming from outslde the Reserve most severely affect the
cosatel zones through disturbance and harvesting of cosstal and forest
products. : .

Pinally, the fwpact of tourlsts smst be considered. As yet, they are

coming in small numbers, but the activities of the few who are cowing
are having an adverse effect. Among other things, they diaturb sea
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turcles coming ashore to nest snd they hsve marved che landscape with
signs they painc on buildings, rocks and trees. This disturbance
can easily be controlled.

SUMMARY

A1l of this doea not paint a very hright picture for the future of

the MHeru-Reciri Resetve; but we do not believe the violations of the

area are irremedisble. The most esgenrial point is that Maru-

Becirl is a fine, hut aensitive area, greatly degerving to be set

aside 8s part of the National System of Natural Areas, However, to schieve
its potential and to avoid irreversible damage through humao impact,

Strong actico will have ro be taken lsmedistely, I1f this 1a not done,

the extinction of the ialand‘a largest predstoy, the Javao tiger, is
assured,
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MANAGEMENT OF MERU-HETTRI AS SUAKA MARCASATWA

LEGAL STATUS AND REGULAT1ONS

Meru-Betirl was declared Susks Margasatwa (Csme Reserve) in resolution
No. 276/Kpts/Um/6/1972, issued by the Minister of Agriculturc on

June 61972, The supervision of the Reserve wss dclegsted to P.P.A.

By definiticn in the Nature Protection Ordinance of 1941, Suaka
Margasatwa are areaa where "the fauns, flora or the besutiful scenery
are of such scientific and cultural or acsthetic value that the
protection of it is desirable in the public interest® (96). The

present rules and regulations that guide the mansgement and admintacratic
of cature reserves io lodonesia all date from before independence and
sre being rveviged. The new law will be io effect during the period

of the mansgement plan. Accordingly, we will only deal with how former
rulea and regulations are being met in a general way under che discussior
of gpecific management programmes. lo reviewing the old laws however,

it is apparent that other than preventing hunting and the 1llcgsl
cutting of trees (legally sanctioned logging 1s permitted), little in
termg of protection could be sccomplished in aress declared Suaka
Margaaatwa (35, 97).

BOUNDARIES AND POSS1BLE SXTENS1ONS

Meru-Betiri lies within the Jember and the Banyuwsngl subdistricta’~
Included in the Reserve are the forest protection arcas of Sabrang
Trate Ds, Karangtambak Atas, Suksmade Atas and Suksmade-Ksrangtambsk.
The total area is 50,000 ha, according to the formal decree, Lbut more
accurately measured by P.P.A. to be 49,464 ha, Not included in the
Reserve are the anall ialets off the coast or a 500 m zone extending
into the gea from the low tide merk, ss is thc case in the Ujung Kulon
Regerve.

Only some of the westero boundary Erom Nsnggelan to Cursh Kongko has
been marked. Some question was raised in reports sbout the exact
location of the westernmoat boundary point. The actual boundary
merker Is alightly to the west of the boundary shown on the officisl
map. That boundsry as marked is being rccognized, but the furest has
been cleared for teak plantations over this line just to the nortkh.
About 65 ha has been lost.

There are no possibilities to extend the Reserve boundsries further west
thia la an srea ofteak sod production forest, plantations of rubber or it
is under cultivatlion. The boundary in the northesst, up to where it
meeta the Ksli Ssnen,could be extended slightly to the edge of the
culcivation to fnclude the bsnd of tesk production forcsts. This would
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provide an important buffer area to the forests of the Reserve. In the
north, the boundary caen and should be extended to include the forest
area up to the Kall Sanen; thie area 15 presently under the control

of Perhuranl. The eastcrn portion is clasaed as ptoduc:ioﬁ forest,

but it Lhas never been logged, probably because tbe rugged topography
makes it unfeasible. Thc remainder of this area lies in the Gn.
Halangsarl protection forust. The boundary of the Reserve could

easily follow the Kall Sanen, thence up the Kall Kelungmacan to the
boundary of the Malangsari Plantation., The area between the present
boundary on Karangtambsk Atas and the Malangsarli Plantatiou could be
included. There 1s no possibility to extend the boundaries on the east
in the Kall Karangtambak drainage because of plantation and agricultural
development. There are banteng and rusa in the Sukamade-Karangtsubak-
Sel forest and some of this forest in the higher areas is atill in good
coundition. Much of tbe lower area has been turned into teak production
forest and incluslen in the Reserve deoes mot seem advieable.

“a
MHANAGEMENT PROGRAMMES

Current wanagement programmes for the Reserve fall into seven categories:
staff recruitment and organization, construction of staff facilitiea,
procurenent of equipment, establishment of a protection syatem, the
turtle conservstion project, habitat management prolects and future
planning and feagibility studiea.

Staff Recruitnent and Orpanization

Overall management snd plenning for the Meru-Betirl Reaerve has been

the responaibility of the Chief of East Java II, Section of P.P.A.

The area of Mcru-Betirl in the JTember subdistrict is under

8 Kepsla Rayon, whoe also hsa responsibility Ffor Nusa Barung. Serving
under him are the Kepala Reaorts of Guci-~Betiri and Sabrang Trate and
their agsistants. In tbe portiou of the Reserve in the Banyuwangi
subdistrict, the Kepala Rcsorts of Karangtambak, Sukamade and the turtle
project are dixectly under the Section Chief. Thia is also

true for all hunting guards.

The delegation of duties for the Kepala Rayon and Kepala Resorta is the
responsibility of the Section Chief. The mandora or asaistents serve
at the direction of the [ileld officers. There are no written job
descriptions on file. 1In general, the duties of the hunting guarda

are to issue licences and control hunting in tbeir districts. (Their
duties are not directly related to the management of Meru~-Betirl, but
they are paid by W.W.F. funds, are considered part of the Reserve staff,
and are issued wotorcyclea provided by W.W.F.) The field officers are
responsible for the protection and management of the Reserve. Currently,
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most of the time of the Kepala Resorts and Kepsla Rsyon is tsken in

the adminiztration of the feeding ground projects. Duripg the monch
of August 1976, tbe time of the Kepala Resort for Sukamade was Lotally
involved in a diapute with the plantation regarding ounetshlp of 10 ha
of coffee for which he served time in jail.

Rot including the Section Chief, the total staff of the Reserve :
fumbera 23 (September 1,1976). 1Included are the Kepald Rayon, five
Kepala Resorta, nine hunting guards, six assistants and two office
staff. The salaries of 11 staff are paid entirely by W.W.F. grant
funda. These people do not have permanent govcrnment appo.lntments;
two ataff membera receive their salary from P.P.A., supplemented by
W.N.F. funds; two are only paid by P.P.A. The salary of the Kepala
Resort in charge of the turtle conservation project is paid with revenue
from the aazle of turtle egga. The asgiatants listed as harian usually
receive no salary. During the period of our survey (June-September
1976), no-one received any salary because of a delay in. the budget,
vhich usuzlly starts each April. The only salary received was that
provided througb the W.W.F. grant.

Ho-one on the staff has attended Univeraity, but, in general, the level
of formal education of the staff is rclatively high. What 'is most
noticeable 1s that few staff members have ever rcceiwved special training
from P.P.A. pertairing to the jobs they have been hired to perform.

Staff Accomnmodation

_In the four years aince Meru-fetiri was declaved a Reserve, accommodatio
‘haa been constructed at seven sites (Fig. 3 d, Tsble 9); six are for
scaff only and the seventh ia a guest house for visitors.’

The sites at Sumber Sari, Curab Hougko, Glenmore and Rajegwesi-sre
suitable locations in terms of tbe management of the Reserve. The
Rajegwesi guest houase ia located just behind the bsy. Visitors can
relax in the atmosphere of a amall fishing village. In the protection
cove, awimming im aafe, the only safe beach on the cosst of the Reserve.
While the Glemmore site is located 40 km from the Reserve, it is near
the main highway between Bsnyuwangi and Jember; in the future it can
serve as an information cent re and check-point for people wishing to
visit Meru-Betiri. The post at Curah Nongke is locsted very near the
boundary on the weatern access road. Sumber Sari is situated above

the plantation in the west of the Sukamade drainage; it scrves to guard
one of the most important tiger areas.

While Sanenrejo ia a key poimt in establishing control over the northern
region of the Beserve, the new post is located in the centre of the
town, vhich greatly reduces its potential effectiveness as a_check-
point. The new posc at Kali Baru gerves no useful functiow in the
management or protection of the Reserve but we have included it in

Table 9.
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TABLE 9
OAFTAR 9

STAFF_ACCOMMO

(

OATION FOR THE MERU-BETIRI RESERVE
GEDUNG=-GEDUNG DI SUARA MARGASATHWA HERU-BETIRL

L

i
LUAS/

JENLS/ R LETAR/ TAHUN/ KETERANGAN/
TYPE LOCATION YEAR STZE STATUS
Pos Panjagaan Sukamade 1970/71 40 ml Permanen
(Sumber Sari)
Pos Penjagaan Glamore 1974/75 40 m? Permanen
Pondok Panjagaan Kalibary 1975/76 30 md Permanan
Pondok Penjagaan Rajagwesi 1975/76 30 m? Permanen
Pondok Penjagaan Sanenrejo 1975/76 30 m2 Permanen
Pondok Penjagasn Curah Nengko 1974/75 10 ml Permanen
Pesanggerahan Rajegwasi 1974/75 Parmanen

Pos Penjagaan

= Guard Post

Pondok Penjagaan = Guard Post

Pesanggerahan

= Gueat House
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The Kepala Reaorts of Sukamade, Karangtambak and the turtie conservation
Prolect iive in private dweiiings, although there sre new feciltties
availabje at Rajegwesi and Sumber Sari. The Kepala Rayon for Meru-
Betiri/Husa Barung iives in a private dweiling in Ambulu with vther
staff of Eaat Java il Section of P.P.A.

Equipment

Major items of equipment for the Reserve mznagement and protection
programme include:

- Five motorcycies (100 cc}: one is asaigned to the Kepala Reyon,
two to Kepala Resorts and two to hunting guards. All sre from the
W.W.P. grant; a sixth motorcycle from W.W.F. is unaccounted for.

One Holden pick-up: £rom W.W.F., asseigned Lo the Section Chief
(never observed). )

- Bicycles: neariy all staff have bicycles signed out to them, but very fe
are now in their bands, having been stolen or otherwise fost. :

- Pirearms: all senior staff have rifies (30.06) signed out to them, but
with the exception of one rifia kept by the Kepala Reyon, ali are
reportediy kept in the office of the Section thief. In our view
this is a wige practice; Eirearms are not needed in the field,

- Post furnishings: most poata are oniy partially furnished; the
staff must provide most of their own furniture.

= Fieid equipment: ataff members heve some of their own field
equipment, but in general, field equipment is far from adequatg.

- Uniforms: the older ataff uavaily wear khaki shirts with the old
P.P.A. emblem on the aboulder; younger staff usually dress in cycie
boota and biue denim jackets with a W.W.F. embiem on the frout.
Head-wesr is of the highly individualistic nature, which is so
chsracteristic of East Java. '

Tbe Reserve staff bave been hendicspped in the performance of their
duties by the iack of adequate equipment.

Protection

Under the lawa and rulea Preaently regulacing the uge of Suaks :
Hargasatwa, it is neariy imposaibie to restrict the movements of

peopie and the collection of minor forest products. lHunting send feiling
of treea is forbidden, but fogging 1s permitted under permit (97}.

Within the present Reserve boundaries we noted only two newly-cut trees
and these were imediateiy recorded and investigsted by the Kepaia
Rayon Sarkan. Our only evidence of hunting in the Reserve comes from
tlhe plantation workers at Sukamsde vho report they somctimes cstch wiid
swine and seil them to the piantation mansgel'; we found one box-trap
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in the Sukamade plantation, WUWhile tbe Eeserve staff do make trips
into che Beserve at timea, there is no regular patrol schedule.

Habitat Managewent Projecta

The habitat management projects are the single most controveraial ilsaue
in the current mansgement programme for Meru-Betiri (18). A habitat
manageownt pProject relates to an area of forest cleared and planted
witb grass to creste an area where ungulatea can graze; thus, the locsl
ternm “feeding ground”. The forest is cleared uaing the Tumpang Sarl
system: peoPle are engaged on A Cwo-year contract tn come in and clear
0.5 to 1 ha of forest each; they are allowed to live in the area.

After the trees and/oxr bamboo are cut they are left for a time to dry
before burning. After burning, vegatables, tobacco, caasava and other
cropa arc planted. In the firat yeax only barvestable cropa are plsnted,
but in the second yesr, they are requeated te plant grasa with the crop.
After the second year, the people are expacted to leava; 1f they do

oot, their houses are to be burned, There are four feeding ground
projecta within the geacrve boundaries totalling about 250 ha (Fig. 3b).
Approximately 200 people are living and working thera at the preaent
time. (Hote: by 1968 the areaa cleered were doubled in aize.)

The creation of feeding grounds as a wildlife wsnagement technique bas
a long history in Java. Hoogerwerf (1)} gives a lung discussion and
Justification in hia wmonograpb, ‘Wjung Xvlod'. Adminiatratively, they
are considered special projecta for which special budget allocetions
are requested. Scientifically, tbey are concelved with the general

idea of improving the hsbitst situstion for individual grazing species,
but tbis iswot necesaarily worked out in advance. For example, the
grass species to be planted have yet to be galected. The area at
Bujegwesl was first created as a feeding ground with banteng in mind;
after it wss cleared It was decided thar wouldnot work because of its
proximity to human residence. MNow thare are discuasions of planting
Eruit trees for birds. In the weantime, the hillaidea are ernding away.
lt 18 recognized chat tbere are no banteng or rusa in the Sukamsde
drainage apd in discussions, variovs suggestiona heve been put forth,
ranging from importing banteng calves from the Baluran Beserve to turning
out horacs there to graze as food for tigers.

A digcussion of whether or not the feading grounds are ill-conceived
sexves no useful function; the areas have already been cleared. The
problem remaining is what to do about them, bow best to salvage some-
thing from the situation, and ¢apecinlly how to assure that the
spproximately 200 people living there now move out when axpected.

We take up thes: matters in the management plen.
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Iurtle Cooservation Project

We have discussed the consequences of the present conservation
programme for turtles at Sukamade (Fig.7 ). The project is s joint
venture between the Regency and P.P.A. Aside from the P.P.A. staff,
from the Regency there is nne man under the direction of Mr. Dawid
Hadikesuma, former manager of Sukawade Baru. 1t is unfair to say that
no progress has been made; contrnlling exploitation of the beach wss

a difficult job. The next step 1s tn give the turtles totsl protcction.
Currently, all the eggs are being taken by the prantection stsff. Thia
practice wust be stopped immediately.

Future Plenning

A feasihility study on the develnpment nf the Meru-Betiri Rescrve for
the second five-year development plam, prepared by the forestry faculty
at the lnstitut Pertanian, Bogor (98) wss ilgsued in Octnber 1976. Lt
is our understanding tbat this study wss prepared from existing reports;
the actual site was never visited by the team, There are sericus
omissions in tbe report, but many of their findings should be noted.
The authors identify qualificstinns of persnmnel, expenditures,
attitudes of tbe pecple, snd the sbility tn orgsnize the devclopment
programme as the principal limiting factors in tbe future managcment
of the Reserve. Institutional snd sgocin-econnmic Jimiting factors
- are recognized, but bilolngical constraints to mansgewent have been
ignored. P.P.A. sbould he commended for commlssioning these stndies
a8 a basis for directing future wansgement of the Republic's Reserve
system; hut it i1s imperative thst the planning process be rstinnal,
explicit, and repeatable, snd based nn sn understanding of the natural
features and processes, the structure and function of the eco-system,
which the reserves are created to protect (99). 1if it is not, the
values of these reserves will surely be ernded and finally lost.

BUDGET

ln the years 1972-73, 1973-74 and 1974-75, approximstely 2, 13 snd 30
million Rupiahks respectively were sppropristed for East Java Sectinn
11 of P.P.A. The budget is sllocsted in & single sum for the entire
Section; it is not possible from records in Bogor tn determine bnw
much soney has actually been spent nn the management nf Meru-Betiri
slone. Appsrently the single biggest expenditure has been for the
constructinn of staff facilities. Through WWF/[UCN Prnject Mo, 1015,
funds have been provided for the purchase of motorcyclcs, uniforms,
supplementary salaries for ten guards snd the Section Chicf, and other
expenses. An examination of the staff pay-base, staff orgsnizstion
chart, snd the section on equipment shows how these funds sre disbursed
in relatinn tn the managcment of the Reserve,
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SUMMARY

Heru-Betiri- is beset by problems which will have to be solved if ic is
to remnin A& visble Beserve snd fulfil its function 88 &8 bome for the
last remaining Javan tigers. Gmosidering cthis is a newly created
Reserve aod thac the Reserve staff has to deal with many long-escablisbed
patterns of lsnd use, we feel that a notsble effort has been made

towards developing many of the aecessary components that go into
creacting a viable reserve. Progresa in some aresa is more evideot than
in others; many of the najor thzeats have not yet been addressed. Their
identification snd the strategy to desl with them will be the ma jor

focus of tbe first five-year mmsagement plan.
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HERU-BETTRI AND THE FUTURE: SYWTLHESLS AMD NEEDS.

1n the preceding chapters, we have sumsarized pertinent information on
the natural features and proceases of the Meru-Setirl complex, the
survival needs of the Javsn tiger and other endangered flora and fsuna,
the impact of man, regional relationships and the present mansgencnt
programme. Thia background can be synthesized in seven proposltlonn
which will form the basis of the managewent plan;

THE PBOPOSIT1ORS

- Meru-8etiri is beautiful and valuable.
- Meru-Batirl is vulnerable, .
- Uncontrolled exploitation and diaruption are lnevitably destructive.

- Observation of conservation principles can avert dentructlon and
ensure enhancement.

Protection and management can only be achieved through. an ecosystem
approach.

Survival of the Reserve ia dependent on a clear forlmlatlon of
policy and on the people employed.

- The power of public opinion can decide the fate of Heru-Betiri and
the last Javan tigera,

SYNTUESLS AND NEEDS

Meru-Betiri is beautiful and valusble

Meru-getiri 1g one of the finest natural areas in Java, Extending over
50,000 ha, from the sea to 1200 m, it contalns five mejor vegetation
typea. 1t ia the home of the 1lsst Javan tigers and s number of
endsngered and extinction-prone species,

Heru-Betiri has been singled out in the"Java Tourlsm Msster Plan“and
the''Guide to Java™aa an outatanding area whcre s visitor:can enjoy
solituda and tranquillity among grest treea aund slong its rugged coast,

Agriculture and foreatry operations hsve already excceded land cspabilit:
and viclated the limitation of many sensitive sites. The welfare of the
people snd the economy of tbe surrounding region src dependeut upon

the watershed protection provided by the Reserve.
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Meru-Betiri 1 a valuahle essential part of the system of natural
areas that are being set aside in a National effort to preserve
Indonesia’s rich natural diversity for the benefic of all the citizens
of the 8epublic.

Meru-Betiri is vulnerable

As an isolated vegion in the Southern Mountains, Meru-Betiri was
insulated frowm wan's influcnce In the psst by its precipitous and
dissected topography, conditions unsuitable for agriculture development.
Land capuabilicles have not changed, but man's ability to vlolate the
limitarions of sensitive sices has.

Today the Beserve la essentially an island circumscribed and disrupted
hy cultivation and plantatlons. The phyalogrsphic positlon and
topographic ruggednesithat once served to lnhiblt development increases
ite vulnerability and decreases its resilience to man's disruptive
Influences. Steep slopes, poor solls, long recovery time for forests,
and the island-like nature of the Reaerve all add to the already
recopnized frailty of this tropical forest ecosystem,

Uncontrolled exploitation and dlsruption are lnevitahly destrucrive

1f no power of authorlty is granted to curb exploitatlon snd disturbance
of the Meru-Becirli ecosystem, it can be expected- that the ecological
Ilntegrity of the Beserve will he destroyed, lts unique character will

be lost and the extinctlon-prone species will disappear. Seemingly
minor and unimportant influences can lead to irreversible changes;

the rate of change can be overuhelmingly rapid. The only chance in
preserving the lasr Javan tigera depends on immediate action.

Obserystlon of conservarion principles can avert destruction and ensure
enhanceneng

The acceptance of conservation princlplea 1s mandstory 1f che environ-
mental integrity of che Meru~Betlri Reserve 1s to be maintained. The
bagic formula for ensuring that sound conservacion princlples sre met

has been worked out over many years and is reflected in the lnternational
definition for National Parks and Equivalent Reserves, approved
unsnimously at the Eleventh General Assembly of the Internationsl

Uniou for Conservation of Hature and Natural Reaources and the

Second World Conference on Maclomal Parke.

Protection and Mansgement csn only he schieved through sn ecoaystem

approach

The priusry function of a reserve 18 to conserve the narural community;
this is dependent on recognizing the extent and wholeness of the Se¢serve
ecosystem. Boundarics wust be sct to include the seasonal and life-
cycle needs of thc flora and fsuna. Csreful guldance on the complex
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natural processes which sustain endangered and extidction-prone specics
will be required. Threatening and disruptive influcnces to the
integrity or completencss of the ecosystem must Le eliminoted.

Survival of the Reserve is dependent on a cleax formulation of policy
and on the people employed

A clear formulation of goals and guidelinea is required and must be
adhered to, Lif the expectations of the keserve axe to be fulfilled.
Only with a clear formulation of policy, articulated in a comprehensive
management plan, will Reserve employeea know what to ‘strive. for and
vhat management actions are required. The implementation of 'a success—
ful management programme ia A complicated task that tequires the [inessc
and ingenuity that only a akilled and dedicated staff can provide.
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THE MANAGEMENT PLAN

PUBLIC AWARERESS AND TUE PRESERVATION OF TIE JAVAN TIGER

it is absolutely necessary to pravent any further killing of Javan

tigers if there is ro be & chance of preserving the race in the wild,

The new conservation law and other lawa already enacted give protection

to the tiger in Indonesia and these must be rigidly enforced. However, when

3 race hes so few individuals even the death of one tiger may make the

di fference between survival or extinction. The most rigidly enforced

law cannot be expected to provide this level of protection., The desire

to protect this big cat pust come from the people, themselves, from s -
wide-spread public awareness of its value and plight. We suggest the

folloving three wcasures as steps in developing this public avarenessi

The flrst step would be to inform the Preaident of Indonesia of the
current status of the tiger, and ask him to declare the Javan tiger a
Hational Treasure and request the support of the pecple of the Bepuhlic
in the eftort to save the remaining individuals of this race for future
generatlons, The declaration shouwld ask all people to cooperste fully
with the nsture conservation authorities {P.P.A.) in this task. It
should be widely published by newspapers, radic and televiaion. Posters
could be prepared and distributed throughout southeastern Java. The
poster couwld picture the President, the Javan tiger and the declaration
in Jfavan, Bohasa Indonesia and Maduran.

Secondly, an intensive education effort may be aimed at the primary

sad secondary school levela. P.P.A, should prepare a comservation
poster for wide-spread distribution, showing the value, the plight and
the conservation needa of the Javan tiger. A lecture on the subject
should also be prepared and distrihuted to schocla., A slide-illuatrated
lecture should be prepared for use hy conservatioa groups and P.P.A.
staff in public education work.

Thirdly, P.P.A. can vork to increase public awareness not only of the
Javan riger, hut alsc of the value of conservation, hy instigating
laterpretive programunes as part of the management of Heru-Betirli, Tbe
interpretive programue could begin with aimple displays and gradually
be increased to include a variety of other interpretive activicies.
Such interpretive progrsmmes are sn integral part of the mauagement
for many national parks throughout the world.

AIHS OF MANAGEMENT
A wanagement plan is a device that directs the decision-naking process
in achieving articulated goals, Management 1s the process of converting

informarion into action and guidelines are the steps taken to achieve
tbe goals,
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STATEMENT OF PURPOSE
The goals of management for the Meru-Betiri Reserve are:

- To wanage this natursl area in a way thst its essential charscter
and value remain intsct - that the natural fauna, flora and scenic
features of the area are conserved for future genmerations.

- To promote and regulate appropriate use of the natural resources
of the area for educational, aesthetic, recreational and sclentific
purposes in such a manner that the natural character of the arca
will be preserved.

STRATEGY FOR ATTAINMENT OF GOALS

The main requirements for realizing the first goal are: to upgrade
the status of the Reserve; to extend boundaries to include all the
ranging area of the Jnvan tiger; to eliminate, restrict and redirect
extractive exploitation of the Reaerve's nstural rescurces; and to
scquire control of all inholdings, legal and illegal, and reconvert
these areas to a natural state.

Only a revision of the legal statua of the Reserve from Suaks Hargasatwa
to Csgar Alam will give P.P.A, the legal authority needed to protect the
ecological integrity of the area and its natural resovrces, This and
the extension of boundariea should be sccomplished within the first

year of the plan,

The elimlnation of extractive exploitation from the Reserve can be
accomplished through a four-point plan:

1. Ewmbark on an upgrading programme to systematically phase out
exploitation from all areas of the Reserve within the period of
the plan;

2, gontrol the wovements of people in the Reserve through the use of
check-pointa snd an active patrol sysatem;

3. Acquire control of the plantatfon enclaves and close down their
operations;

4. Prevent any further expansion of cultivated areas, effect contrel
of all inholdings and move the people living there from the Reserve.

A Settlements OfFicer will need to be employed to analyse the extent

and lsnd tenure of the people living within the Reserve and to determine
to  what compensation, if any, they are entitled, With the assistsnce
of other concerned agencies, P.P.A. will have to move these people

from the Reserve, making every effort to eusure thst they sre provided
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with & new home snd mesns of support. The two towna on the borders

of the Reserve should be examined by the Settiements 0fficer to
determine land tenure and to make a detailed plan for their control,
wanagement and deposition, in keeping with the purposes of the Reserve.

Unless these measures are undertaken, there will be no chance of
presexrving the Javan tiger or maintaining the ecolngical integrity
of this area.

The second goal rsises two principal problems: to ensure thst no form
of use should conflict with conservation aims and to avold conflict
hetween one forw of use and anocher. This prohlem can be avoided by
careful planning and contxol of visiror directior and hy designating
special aress to provide for different vialtor meeds. A recrearion
ares will he desigoated to eliminate pressure from sensicive arcas of
the Reserve. Arrangewents should ba wmade to ensure that visitor use
is always well-distributed.  The proviaion of good education and
interpretacion facilicles is vital Lf the Reserve 1s to be used
properly and its aims sre to be met. Although some development is
clearly necessary, it wust he restricted ‘to esgential services. All
facilicies thac are creeted ahould provide solely for uses chet are
in sirict accord with the Reserve‘a goals.

HANAGEMENT GUIDEL1RES

The main guidelines for directing the msnagement of the Meru-Betiri
Reserve are:

Conservation

- To preserve the rain foreat, cosatal and other ecosystema found in ,
the Reserve in as natural a state as poasihle, suhject only to such
ainlmm interference as may be necessary for the perpetuacion of
endangered and excincrion-prone species;

- To have as a mansgement priority the aurvival of the Javan tiger;

To undertake a prograsme to acquire coutrol of all inholdings,
legal and 1llegal, in order to preserve the ecological integrity
of all che ecosystems in the Reserve;

- To undercake a programme to eliminace all extractive exploitstion
of the Reserve;

- To undertake special weasures for the conservation of marine turcles
and the endangered parasitic planta, Raiflesia and Bal anophora,
including the use of srcificisl means Lf necassary;
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- To reintroduce species known to have, or iikely te have, occurrcd
in the past, subjcct to prior studies to investigate the feasibility
of such reintroductions and to guard against possible harmful
ecological consequenccs;

- To prevent the introduction of exotic species, either animal or
plant,

Research

- To estahiish a monitoring aervice to keep continuous check on the
changea taking place in the vegetation and animal numbers and dis-
tribution within the Reserve;

~ To conduct ecological studies of individual specles and commnities
in order to further an understanding of 1ife processes and relation-
ships;

- To supply accurate informarion to the interpretive division, go thar
the viaiting public can leamn absur the interactions of plants and
anjmala iIn natural areas. ’

Visitor Use

- To encourage limited viaitor use for the priwary purpose of enjoyment
of nsture, subject to the overriding goal of preserving the ccological
integrity of the Reserve;

= To facilitate wildlife viewing and photography and other recreational
activities, auch as hiking and camping, asubject to conservation goals
end the safety of the visitora;

- To discourage recreational and other activities likely to cause
environmentai .disturbance or which would othexwise not be in keeping
with the functions and purpose of the Reserve.

Education and Interpretation

- To explain the hiatory, purpose and vaive of the Reserve and the
significance of its unique flora and fauna to visitors in the context
of Indonesia’a overall comservation programme;

- To help visitors to see the maximum possiblae diversity of flora and
fauna and help them to understand vhat they are seeing in an ecologici
context;

- To provide special facilities for visits by students and other
organized educational groups;

- To provide extenaion activities to cacourage an understanding of the
value and functions of the Reserve to peopie liviug nearby and to
enlist their cooperation. :
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Puhlic Relations

- To integrate the existence of a viable nature reserve into cthe lives
of the local people wost directly affected through education and
demcnscration of conservation principles that will enhance their
lives, through employment when possible, by integraring the Reserve
in the regionsl managewent plan, by estahlishing an advisory committee
of local officisls, and by cooperating with reginmal officials in planning
rural development projects that protect the values of the Reserve
and enhance the lives of people living in surrnunding areas.

Estare Msnapepent

~ To keep building construction and other developments within the
Reserve houndaries to the minimum necessary for mamsgement purposes
snd as unobtrusive as posaible;

- To limit the rosds in the Reserve only to those neceded for plantation
access and to prevent construction of airstrips nr commercial
developpents of any kind, except at the Rajegweai development site;

- To close all foor trails,except those needed For control purposes,and
to prevent the construction of any new trails except when it may
be necessary to fulfil the functions of the Reserve.

INTERNATIONAL REQUIREMENTS

The HMeru-Betiri Reserve haa been included in the United Nations Liac
of Narional Parks and Equivalent Reserves, but nnly on a tentstive
bssis (94). Incluaion in the list is based on internationally accepted
criteria; newly-crcated parks and reservea that fail to meet these
standards, such aa Heru-Betiri, mey be tentatively included, provided
2 course of acrion to rectify deficienciea ia being actively pursuved
and there sre grounds for assuming thst this will be achieved within

2 ressonsble period of time. This management programme is hased on
these international atandards. X£ a))] provisions are carried out, the
Reserve will aeet the requirements for incluaion in the United Nacions
List during the period of the plon.

PER10D OF TIIE PLAR

This plan has been prepared for a period of five years with implesentscion
set for 1977. To keep the implementsrion date flexible, the sequence

of operarions is listed by number of yeara and not actual dates.

The plan provides s realistic statement of conditions, nceds, goals

and preacriptions for the rime when it wss writren (November 1976),
bur it will have to be reviewed and wodified as more information
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becomes available. HNo substantial revisions of the plan are likely

to be required during the first five-year period, but wore detailed
proposals in certain areas will have to be forwulated. The purposc

of the record-keeping system and rescarch and ponitoring programmes

for the Reserve is to provi:de the documented information base needed to
to review and modify the plan for subsequent five-year periods.
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MANAGEMENT PRESCRIPTFONS

LEGAL STATUS AND BOUNDARIES

Heru-Betiri should imaediately be declared Cagar Alam with sn extension
of boundsries to include:

1. The present Reserve area with the exception of the long-established
settlem:nt area known as Womowiri;

2. All adjacent off-shore lslecs;

3. A aréa of the ses extending 500m beyond the low tide line of the
wainland snd off-shore 1slets;

4. The area of protection and production forests morth of the present
Reserve boundary and south of the Ksli Sagen and Kall Kslungmacan
to the boundary of the llalangsarl estsate,

The total area of the Rescrve will be approximately 56,200 bs, not
including the area of sea. The approximste boundaries of Cagar Alam
Heru-Berirl are sbowm in Flgure 9,

All boundsriea not affected by the above extensions should be immediately
surveyed and marked. Once egtablighed by decree, all the remaining
boundaries must be marked, using permanent numbered posts interconnected
by a cuc line 2m wide. All accegs roads, foot tralla and lsnding places
along the coast should be clearly posted with duvable signs neting thsc
the ares is Csgar Alam and prohibiting unauthorized lsnding or entry.

FROTECTION AND LAW ENFORCEMENT

The principal task of the protection staff during the period of thbis
plan will be to effectuate & guard system that provides the Javan

tiger with maxiwum security and to systematically eliminate disturbsnce
and exploitstion of forest products that threaten the ecological
integrity of the Reserve. The protection prograsme is vnder the direct
supurvision of the Reserve Manager and should Irclude eatsblishing a
no-hunting zone around the Reserve, control of acceas points to the
Reserve, control of movenents of pecople within the Reserve, and a
programae to phase out all exploitation of forest products.

1f the provisions of the plan are carried out, the area will bave been
upgTaded within five ycars to fulfil the legal requirements of Cagar
Alam and a#lso weer the Internacional requirementa for inclusion im the
United Nations List of Rational Parks and Equivalent Reserves.



No-llunting Zone

By declaration of tba President or Minlster, no hunting of any kind
shouid be allowed in any area up to-a distance of 20 km from the
boundsries of the Maru-Betiri Reserve, HNo hunting is to he aliowed

in any of tha adjacent production or protection foreat biocks, regard-
iess of thair extent. While the Reserve boundaries should be extinded
to inciude the preaent known vange of the tiger, this weasure is
necegpary to provent the killing of any tiger that may uccaslonally
range outside, The mo-hunting zone:should be wel i-posted with durable
well-designed signs stating this regulation. The algns wuat be terided
and waintained., Thia is an essential feature in the no-hunting zone,
as the condition of the signa will, to &8 iarga axtent, express the
arcitude of the P.P.A. staff on this mstter.

Aa raquirad by the mew comservation law, the mo-hunting sreas shouid be
indicatcd on all hunting permits lasuved in East Java. The no-hunting
zones should alse be indicated on signs poated in all P.P.A. guard
posts in East Java, The zones should be patrolied reguiariy by the
Reserve's protection staff in cooperation with the hunting guards of
the staff of the Eaat Java Section Chief.’ Of course, anyone in
vioiation of the regulation must ba prosecuted to the fuli extent of
the lsw,

Access Points

Ac¢ceas to tha Reserve must be allowed only at deazignated points and
only with the permita stated in the regulationa., The nunber of entry
points to the Reserve muat be kept to a minium, in the interest of
economy and effective control.

Two road barriers will have to ba erected one on the Bandialit access
road at Curah Nongko snd thé other on the Suksmade road at the boundary
near Rajcgwesl. Thare should slso be control pointa on the foot tralls
at Nsnggelan, Kall Sanen end Mslangsari (Fig. '9). Ali other access
trsils shouid be ¢losed and allowed to fall into diarcpair.

Each barrier should ba manned by two uniformed guards. Agcomadalion

for the guarda sbould be locatad in the immediate vi.cmil:y of the
barrier to facilitata continued vtgilance. The guards wili need to
isave entry permits and collect adminnlon fees and distribute infoxrmatior
brochuxes. : -

Check Pointes within the Reserve

Chack-points, each manned by two uniformed barrfer guards, should be
established at Svmber Sari, Sukawade East, Sukamade Beach and the edge
of tbe Bendialit plentation on ‘the trail to Meru Bay (Fig. 9). This
is to cobtrol tha movements of. peraons within the Renerve, as outlincd
in the upgreding PTORY Smme which foilows.
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Figure 9

Henagement Prescriptions:

Through careful planning and mansgement, it is possible

to maintain the ecological incegrity of the Meru-Betiri

Resexve and provide for che ecological needs of the lasc
remaining Javan tigers. The most urgent actions needed

arc:

- To extend che boundaries of the Reaerve to include che
norchern area where cigera sometimes range, the off~
shore iglecs, and & 500 m zone extending from the
shore into the aea;

- To acquire contrel of the lower valley areea that were
foruwerly the most importanct tiger habirata and sanage
these ar¢cas as feeding grounds for banteng and ruaa;

- To expsnd the guard force and improve its efflcncyi

~To upgrade the legal status of che Reasexva from Suaka
Margesatwa (game Yeserve) to Cagar Alam (macure reserve),
making ic posaible to cootrol the number and activicy
of people cowming into the area;

- To ingcigace an educstion programae to develop public
awareness and aympathy for the ciger'a plighe,

The recommendation for P.P.A. to acquire control of che
plancacion enclaves and curn chem into wildlife habicat
wanagewent areas la besed oo a .caraful analysis of the
tiger's ecological needs and the danger plantacion operations
and che acclvitiea of the 4000 people vho live there pose

to the tigerta aurvival and cbe ecological integricy of

thia fine Regerve.
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Patyol System

The Manager, In consultation with the Resort Chisfs, will develop a

achedule for patrolling each adwinistrative zone end along the cosst,

The requirements will depend upon the currenc lavel of utilization of

the sreas and the upgrading programme of phasing out axpleitation snd

Temoving secttlementa, .

In general, esch pacTol Toute should be covered at lasst once every flve
days; the coast should be pacrolled st regular intarvels. A suggested
system of patrol routes la shown in Figure 9 - only one trail will

nead to he opened for this purpose from Meru Bsy to Permisan Bay,

the other tralls ond roads sre already in existenca. All other trails
in the Reaerve should be closed; no other tyails should ha opened,

It will be noted that no treils are recommended up tha maln forka of

the Kali Suksmade. Aa the route follows the stresm bed, it will not

be pogslble to patrol thia area during the wet sesson. It should,
however, be patrolled Tegulsriy during the dry season,

Guarding the Sukamsde and Domal haeches will ba the respongibility of
three guards. They will also guida visitors is this 8Tea snd asgist .
the Resident Ecologiat in maintaining eccurste records of the negting
and hacching success of see turtles (ana Resesrch snd Visitor Uge
sectiong).

Upgrading Progrimme

It may not be possihle or even desirahle, from e public relations polnt
of view, to abruptly halt sll the collection of minor foreat snd coastsi
products from tbe Reaerve s but within the five-year period of this
plan, sll colleccion should come to an end so that the Reserve complies
with the legsl requirementa of Cager Alam. To eccempligh thie, a
oystematic phase-cut programme will ba initisted. The zones and’chélr
tized sequence of control sre shown in Figure 9. Briefly, thase are:

Year ! - Meru and Uppar Sukamade, the erltica} tiger eress, the
Sukamade and Damal beach ereas
Year 2 - Gunung Rika graa, including sll the western cosst
Yesr 3 - Gunung Betiri Hoxth
Year 4 - All border areas *
Year 5 - All the plancation and settlement areag within the
Reserve boundariea N

Aa esch srea 18 closed, mo entry will be allowed that ia not permicted
within the rules and regulationa thac govern the use of the Reserve,
In aress not yet upgraded, the collection of minor forast products
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will be permitted, but only within the wontha of July and August each
year, HNo permit will be required, but eccess will be alloved only at
recognized points of entry. During other months, movewents in these
areae will be subject to the normal rules and tegulntlonn ‘governing
entry into the Reserve.

This is 8 aimpla and logical syatem for phaaing out exploitation and
upgrading the ststua of the Reserve. Control in'eech ares ¢an be
effected with chack-points and an activa patrol system, We cen fore-
see two main problem arvas. The first is the wovewent of people on
the Kali Sanen trail in the north, snd the eecond is the wovement.

of people to and from plantaticne by the plantetion acceass rosds.

In regard to the plantation pecple, this will be biought under control
when P.P.A. acquires the plantatione and terminates thelr operstions.
Thia is anticipated by the fourth year of the plan. The movements of
people on the RKali Sanen trall need not be sLopped, but the collection
of forest products must be controlled. No permit for local people to
use the trail should be required,but they shonld be allowed to cemp
only at deaignated aitas in the Reaerve, This will have to be enforced
through an effective patrol syetem. The Job of patrelling will be
much aimplified when all cultivation activities are terminsted in
Gunung Betirl Rorth, scheduled for the third year of the plan (see
beluw). It is recognized that patrol duty in thie area will be tha
wost difficult in the Reaerve, but it muet be affectively carrled

out.

The Reesort Chiaf should be gelectad with care, keeping in mind that

tba job.will require skill in public ralstions, field living and leader-
ship. The Rasort Chief who performs well in this jobiwill be an’
excellent cendidate ae the Manager for another major Reserve in the
future.

‘Rewoval of Settlaments snd- Inholdinga

There are three types of inholdinge now in the Reserve: .the scattered
cultivated areas north of Gunung Betiri, the illegal acttlcments of
Kebun Pantal and Sumbersalak Dsrungen in the Bandialit d:}ainuge, and
the plantetions of Bandialit and Sukamade Baru. The fishing village,
Rajegwesi, 1s inside the Reserve, but within the sdisinisrrerive develop-
ment site. Ita poaltion will be decided in futurc plans, depending
upon the development of visitor use in the arca. It I8 reconmended
that the town of Wonowlri be excluded from the Reserve boundaries: when
the new boundarles arc crcatcd under the Cegar Alam decree (see warlier

All acattered agriculture s progresmed to be removed from the .Reservo

by the third yaar of tha plan; the 1llegal eettlements in the- Bnndlalit
drainage will be removed by the fifth year.
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The removal of the people involved will he under s detailed plao
prepated by a Settlewents Officer. 1Initially, the principal need will
be to determine the extent of 1llegsl setctlements. One of the Officer’s
principal duties will be to assure that every effort is made not to
deprive chese people of theilr means of livelikood, but to resectla

them in other areas where their standard of living can be improved

over their current situation. Very careful selaction of the man to
occupy the post of Settlements Officer is essencisl to enaure char

the plan is successful and carried out with a minimum of disruption

in the lives of the people involved .

The succaagion of control of plantacions and the closing down of plant-
ation gperations should be placed in tha hands of a special team from
the office of the Director of P.P.A. 1t ashould consiar of & lauyer and
an engineer femilisr with plantation operations. Thay will work in
conjunction with the P.P,A. ataff in Maru-Betiri, the Section Chief of
Esst Java and tha sentor ataff of P.P.A.'s central office. Again the
princips] tssk will be to carry out the goal with a oinimum of dis-
uption in the lives of the peopla involved. Tha P.P.A. tesm should
wake a concerted affort to find places for the affected peopla in
cransmigrarion programues or on other plantations. This will lLe a
desunding task. The responsihle team muat be of tha highest cospetence
and integrity. The plancations should ba complately depopulsted by

the fifch year of the plan and all coffae rraaa should ba cut dowm to
assure Lhey axre taken out of production. All buildings, axcept tha
headquarter complexes,should ba ramovad, All roads axcept those

needed a8 gccess to P,P,A. posta should be closed.

it is envisaged thsc the plantation haadquartam complexes will be
converted into field atacions jointly mansged hy L.1.P.1. and B.P.A.
Provisions for their conversion and operation should be tha suhject
of the second five-year plan. During the third ysar of the prasent
plen, a comuittee appointed hy L.1.P.T. and P.P.A. will Prcpare a
plan for the future development and operation of .tha Fiald. ststion
complex.

Fire Control

Fires, prohahly wostly wman-caused, aometime occur in tha Resarve,
aspecially in the west. We wnuld expect that as the movement of people
ie restricted in these regiona of the Reserve and all camp [Eires sre
reatricted to dealgnated camp sites,the denger of Fira will he us
greatly reduced. Resarve vigitors ahould be warned of tha dsnger of

fira from discarded cigarette ands and general carelesaness. No camp

fires should be permitted in tha Resarve other than st authorized

canping aites or witha apeclal permii. The Reserve Hanager must keep

the problem of fire control under review throughout tha period of

the plan. 1f che Manager considers that a fire hazard hss developed

in sowe arca of the Reserve, then he wust prepare s local Fire plan
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to cover arrangements for staff and vehicles to be on duty during
critical periods, for aasistance in fire-fighting from local towns,

and for the location of fire-fighting equipment at specific points.

An overall strategy should be devised for fire-fighting in psrticular
localitiea with regard to topography, position of rosds snd trsils,

aad aress with high fire risk. It is wnlikely that purchase of fire-
fighting equipment will be required during the plan period,but emergency
fundiag might be required Lf such a situation develops.

WILDL1FE MANAGEMENT

All auniwmala in the Raserve sre completely protected by Indonesisn law
and the rules snd regulations of the Msru-Betiri Reserve. For the
purpege of conserving the Jsvan tiger, a wildlife mansgement progrsmue
consisting of two parta should be iundertaken:

Habitat Management

During the period of this plan,ne further clesring or nsnipulation

of the vegetation for the purpose of hsbitat improvement should ba
undertaken, but the feeding grounds located at Nsnggelan, Pringtall

and Svkamade West should be maintained as feeding grounds for large
ungulatea. All people ahould be woved ont of the aress plsnted with

4 mixture of grass seed of a type suitable as food for banteng and

rusa. The species planted will depend upon availsbility, but the specics
selected should be perennial and in accordsnce with the food preferences
of those ungulatea listed ia the monograph by Hoogerwerf (1).

The areas of teak forest lying within the Reserve boundaries should
not be cut, thinned or otherwiae wanipulated. These provide sn |
excellent buffer to the natural forests in the Reserve.

The area of the Reserve that has been clesred in the Ksli Karangtambsk
drainsge outside tha deaigunated administrstive area st Rajegwesl should
be replanted with rapidly growing tree specias, As inhabitants sre
roved from settlement aress,all houses should bi destroyed and the
cleared areas planted with the ssme mixture of grass vecd used for the
feeding grounds.

Tumediately upon acquiring control of the plantstion aress, sil buiid-
ings, eside from the beadquartem complexes, should be dismantled, burned
or othervisa removed. A1l coffee trees should be cut down, but rubber
and shade trees left staading. All roads,except those needed for
direct access to administrstive sites ghouid be closed,
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Reintroduccions

NHo control of any wildlife specias should be raquired within the five
year plani but to improve the food supply aituation for the tiger,
liwited introducciona of ruaa and banteng should be made in the
Sukamade drainage,.and rusa in tha Nanggelen and Ksli Sanen araas of
the Reserve,

The wost suitsble animals for reintroductiona are wild stock from
nearby areas, not stock from zoos or frow vastly different habitata,
such as Daluran or the ljang highlands. Por the purpose of reintro-
duction into the Meru-Betirl Reasarve, it appaars that all tha necea-
sary anipalg can he obtained in the Pulau Farah area to the west of
Rajegwesi., The area 1s raadily accessible and the animala there ars
accustomed to coming inte cultivation to fead, Thesa aniwmals should
be live-trapped; no sttempt should be mede to capture tham using
immobilizing techniquea. The wethods for trapping these animals have
been well worked our, and advice and aaaiatsnce ahould be available
from the staff ac any number of zoos. Wa would auggeat a goal of

20 banceng and 20 russ, with a sax ratio for aach specles of about
one male to four females, for the Sukamnde area. About 20 rusa with
tha same aex ratio should be introduced in both Hanggelan and the
*Kall Sanen,

Sale-licks should he estahlished at all feading grounds. At Sukemade,
the salc should he locared at the far end, away from tha plantatinn
boundary.

Mitigation of Animal Damage

Animala sometimes causa carcain damage to cropa and liveatock in the
plancacion enclaves and adjacent areas, and thare haa heen some discua-
sion about imstigating a programmeof nitigacion of such damage by
P.P.A, to relieve the hardship on people who have aufferad loagea.

In our opinion, this is not sdvisabla at this cime. First, it ahould

be recognized chat the loasce of large animals are ralacivaly smali

as tompared to those to insecta and smell memmals, although the former
are fraquently wore conspicucus. Alse there is the prohlem of de-
termining what animal damage should be conaidared for compensation

and who would sssess the awount involved, Who would nversae the
programane and ensure that proper concrol is axercised?

In such a programng for axample, would P.P.A. pay for financial losses
incurred vhen plantation operstions are interrupted when e tiger is
thought to be in an area and workers rafusa to entar thar araa be fore
daylight, as raquired when tapping rubber trees? IDoes P.P.A. pay for
damige ceused to gardens by pigs, muntjac and monkeya? Who determines
whether or not Lhese anjwmals roamed out of the Reserve or Juar lived
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in the immediata vicinity outside the Reserve? ‘Certainly, such a con-
aideration would need to be a part of any mitigation formula. If
P.P.A. should decide to witigate tiger depredation, who ia to decide,
for example, whether 8 goat waa killed by a tiger or a leopard? A
number of goata are killed each year in the plantation enclaves by
large predators, but it ia not poasible, even for the most competent
obaerver, to always tall which laxge cat {a responaible.

Such decisions would have to be made when developing a mitigation pro-
gramwe, and wa do mot see how it would ba poasible to exercise the
control needed to ensure it fulfilled its deaired functlon.

It i3 alao true that people who have lived for generationa in the
vicinity of wildlifa have developed sophisticated techniquea for
winimizing snimel damage. They know how to reduce damage in their
fialda end they know very well that £f they cxexrciase care in the
huabandry of their liveatock, -lnasea will be reduced. 1f a goat ia
laft tied out to feed in a plantation ares at nigitt, it ia obvioualy
inviting trouble from leoparda. In e number of inatances we heard
that a chicken was killed in the night by e tiger; upon careful in-
vestigation,we found that a chicken left to rooat out at the foreat
edga vaa taken by a civet. These kinda of lossea can eaaily be avoided.
if need be, tbe protection snd management ataff and the Interpcetat fon
Officar can point out how thia can be dome. The knowledge is already
avajlable; most nf auch loasea are a matter of careleauness

There {s a more important uattet that muat be given conaideration,
particularly as it affecta the tiger. 1n the late 19503, a tiger waa
killed at Bandialit Plantation for no more reason than danaging aome
Tubber collection cupa. In another inatance, a tiger wea shot there for
killing a number of goata. As lete aa 197), a tiger waa killed at
Sukamade Plantation for reportedly killing some gosta and injuring ome
man. The tigeér waa shot because it was feared it would become a man-
eater. When e large carnivore injurea or killa sonmeone, such an
incident is clearly on & different order of magnitude in the minda of
locel citizena then when it demages a few rubber collection cups. In
the paat, however, the aupposed offending animal in both cases waa:
killed, . .

1f chet precedent ia followed todsy, it will with certalnty mean the

end of the Javan tiger. The uhole thrust of thia management programme
ia to alleviata potential conflicta of this aort and restore the eco-
logical integrity of the Reserve with all poeaible speed ; but if, for
vhatever reason, & tiger geta itaelf into trouble amldat the 5000 or

so people who presently come into the area by injuring or killing some-
one, zction on the part of P.P.A. will have to be teken. [n such an
inatance, we suggest that an ares extending 2 km on ail '
aides of the provocation be ¢losed imnediately. Any peopie llving
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within this area should be immediately moved owt; all livestock should
be moved out. If any compensation is required, tba Setrlements Officer -
should see that the proper claiws are filed. 1f plantation operations
need to be closed down, sc be it. P.P.A. will have to datermine whst,
if any, coumpensstion {4 puaesible in such a case, but this loss will
certainly have to be based on net, not gross, income from amy production
lost; and, at lessr in the case ef the Sukamade Plantation, axpenditure
has exceeded incoume for tle past few yeors.

The duration of the closure will depand on the circumstances and the

relation of the ares to the upgreding programme. 1f such a closure

is ‘necessary, iz would only seem logicel that it .be permanent, in kaep- h
ing with the management goals of the Reserye,

There 18 really no alternative to this guidaline. If P.P.A. kills &
tiger or allows one to be killed, it will mesu the end of the Javan
tiger. 1f the P.P.A. szaff does not take immediate precautiona by
moving the people out of the area &nd closing it, they will notr have
acted in a responeible manner. This guideline will be difficult to
carry out, but it is absolutely essentisl. A apecial centingency
fund for cuch en amergency should he craated and controlled hy the
Directorate, Central Office.

RESEARCH

Sclentific research in the Maru-Betiri srax has haen confimed to short-
term surveys and collecting of boranical specimens. 1In the future,

tuo types of research programmes will need to ha undertsken. The first
consists of ssnsgesent-oriented research and invantories, and sonitoring
studiea to be undertaken by the Reserva staff. The sacond will com-
prise more detailed srudies to be undertaken on selected suhjects by
universities, visiting sclentists and government officiala, Hany
atudies will involve cooperacion of the Raseyve scaff and gutgide
persoénel. 1n order to ensure continuity in tha collection of data
and coordinsrion between studiea, a field station ahould he established
for library and other necessary facilities with s Resident Ecologist
Uirector. This field station should be closely sssocistad with the
concerned sgencies of L.I.P.I. and interested univeraitias. As the . &
wanagament programme for tha Reserva proceeds, it will hecome clear
where more dersiled studies are required to provide data needed for
planning and nanagement, hutat present, the following investigetions
are needed and should commence soon.

Detailed Studies

= Vegetation Ecology

A rasearch programme on the vegetation ecology of Meru-geriri ia of the
utmost iwmportance in planning for the furura wanagement of the Reserve.
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Thia investigation should be under the ‘active field direction.of &
Pb.D.~level vegetation ecologlst. Eor the purpose of training, his
research team should be biolegy graduates, who will use portiens of

the research as part of the requirenents for thelr advanced degreen

All Reserve staff should be closely involved and assiat in the programme
to famillarize them with the identification of the flore of the area.

The research objectives will be formulated by the Principal Investigator
in consultation with end approved by P P.A. 1In géncral, the research
goala are:

1. To provide a basic lnventory of vegetntlon types occurring within the
Reserve, their extent and location (thia will rcqulre aerial photo-
grapha of the region);

2. To develop & predictive understanding of nuccesslunal pnttern' and
the impact of the main disturbance factors:

3. To provide an inventory of tbe florm of the Reserve, to aaaean the
potential of varioua vegetation typen aa habicat ‘for enderigered and
extinction-prona species,

Project dealgn should be at the dlucretion of the Principal lnveatlgltor,
the text, 'Wegetation Bcology“(33), ahuuld gserve a8 the guldlng,reference.

This 1is, obviously,a -long-term inveatlgation, but prelimlnary results

on all tbe points listed should be -coipiled and surmarized by the thirxd
year of this plan for the purpose of preparing the second flve- -yenr
plan, Details of the budget must avalt’ the preparation of the atudy plan
but ia 1¢ envisaged that the reasearch programme will be ‘a cost~aharing
programe witb other institutiona. P.P.A.'s contributlon should not
exceed helf the total or one million Rp/year. The Eirst six months

of uork for the preparation of the study plsn should be funded by P.P.A.

- The Ecolegy and Behaviow of the Large Cnrnlvorba and. thelr Prey
The primary function of the Reserve 1u to provlde'suitnble hsbitst
and protection for the Javan tiger, and it is cledr from our diacus-
aion above that the basic information needed to ensure its survivel
1s not yet available. llowever, no studles that threnten or I any
way disturb the tiger population should be permitted, This precludea
the use of wodern field techniques, such as cnpturélmsrklnglrecapture
and the use of radic telewetry. Research on the tiger muat be con-
fined to atudy by indirect weans with the principal objective of
monitoring diatribution in the Reserve and ansesalng 1f reproduction
15 occurring, Careful records of tracks, eign snd/or sightlngs must
be maintained, Each year a survey should be carried out, duplicating
23 tlosely as poasible the 1976 aurvey, so some indication of popu-
latlon trenda can be obtained.

Both wild dog and leopard are npacien.listed:ln the YUCH Red Data

Book and are in nsed of detailed investipation. Te provide the
data needed to ensure thely conservation, a reacarch project utilizing
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modern field techniques will be required. Experience has shown this
to be the only mesos hy which requiasite date cen be collected, A one-
to tuwo-year project should be undertaksn hy a Pb.D.- level ecologist
with fleld axperieoce in ths study of large macmals in Aaian habitsts.
The study must include a consideration of thair prey. Agein one of
the priwary purposea of the programme will he to provide trainiog for
tvwo Indonesian studenta who will later be shle to carry out similar
scudiea in other areas. Preparing the research plan is the responsibil-
ity of the Principal lnveatigator in consulcaclon with 1UCH's Survival
Servics Couwmiasion, the staff of the Reserve and P.P.A., Central
Office, All coats for Indonesian counterperts will he Lorne hy P.P.A.;
all other funds should be from outside sourcas,

- Other Detailed Research

No other detmiled research with direct financisl support from P,P.A.

is envisnged {n tha five-year plen, hut reeearch in the Reserve

ahould be encouraged. Propoaels for studiea muat he suhmittad to
P.P.A. to coordinate all onpoing research wicth the Reaerva manegsment
prograume, The Reserve ataff should be prepered to provide all reaaon-
able assiatance and facilities in ths execution of thsee investigstiona,

ggnié Study Progrenme

= Climatologleal Studiea

Under ché supervision of tba Besident Ecologist, climate dsta, in~
cluding precipitation, relative humidity snd maxiswm-minicum tamper-
atures will ba collected in tbe atandard manner at Pondok Hacen,
Bandialir, Nsnggelan, Halangseri, Sukamade snd Sajegweel.

- lnventory snd Management of Rafflesie

& careful search for and mapping of the locations of Refflasis snd
Balanophors should he undertaksn hy the Reeerve staff undar -the
direction of tba fesident Ecologist. Sclentists at Laiden should
be saked to prepare a detiiled plan to ensure survivsl of thase
specias and recownend methods of proper display to visitnrs.

~ Inventory snd Honitoring

Lists of sll vertehrata animals, with locality and hebitat where

they occur, should be coupleted, Although locel advice may be sought,
no species should he entered into the record unless it has been acen
by 83 competent observer. Collection of some species will be raquired,
but only as part of a carefully workad out proposel, not on a hephasard
baais. Any collectlion can only ha dooe by parmit snd should be done
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in cooperation with the concerned sgencies of L.I.P.I.

Inventorias should be made of features of the Reserve which way be of
special managemant, sclentific or recreational interest. This would
include the mapping of caves, locating of aress of geological or scenic
importance and the mapping of ths nestlng area of colonisl neating
speciea,

The monitoring atudies done under thia programme will involve esti-
mation of the abundance and distribution of large mammals and
extinction-prone speciea Regular counts of banteng should begin |
immediately; estimation of primate abundance ahould follow the pro-
cedures outlined by Wilaon and Wilson (100), procedures for other
speclas ara outlined in the publicad ons of Eisenberg and Thorlngton
(44) and the Wildlife Sceciety (l01).

Of special importance in the Reserve is the influence of d,rcl.)ughl:n on
the distribution of animals. A detailed study plan for lnvestigating
this should be prepared and implemanted by the Resident Ecologist.

The ganeral javentory and mnitor'ln.g programmes are part of the
regular dutiea of the Managament and Protection etaff, coordinsted
througb the Residant Ecologlat.

- Sea Turtlea

One of the principal tasks of the Resident Bcologiat will be to monitor
the turtle neating beaches in the Resexrve. Three full-time apsistants
are réquired for this effort; they will also act as Protectlon Guards
and assiet visitora in viewing tha turtlea in wsya that will minimize
disturbanca, Accurate records must be majntalned on the numbar and
spaciea coming to tbe beach, the number nsating, and mesting success.
After control of axploitation of all the beaches in the Reserve ia
secura, a prograsme for raestahlishing nesting populations should be
instigated witb the advica and semistanca of an ocutside expert. Thia
should be started in the third year of the plan., All costs for the
expart will hsva to be from outside sources, but the project costs,
themselvaa, should be borna by P.P.A.

- Raintroduction Propramme

This bas been discussed in detall undar Wildlife Mansgement. The pre-
paration of tha plan and all praliwinsry arrangements will be the res- -
ponalbility of the Hanagement and Protection stsff. Of course, with
an operation such &z this, all pauonnel will be Ilnvolved at ome point
or snother,
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Tha posaibility of reintroducing crocodiles into tha Sukamade drainage
should be investigeted and a detailed plan prapared, Thia would be
carried out in the second five-year plan for the Basexve (eee 102).

Goordination of Resaarch

4ll research and relatad programmss will be coordinated through the
Sub-pirectorate of Plaming, P.P.A., end be directed in the fleld hy
the Reaident Ecologiat. The Resident Ecologiat is reaponsihle-for
collecting sud sunmarizing all acientific data gatbered hy tha scaff
end for preparing the reporta for the purposas of planning and inter-
pretation. lie ls responsihle for publiahing reaulta for use hy the
scienrific community at large. It ia of the utmoat importance that the
reseerch progremme and the acientific and mANEGEmENt TEepoYts pre-
pared hy the Resident Ecologist meet the standards of L.I.p.]1. and

the internationel sciemtific community, L=

EDUCATION AND INTERDPRETATION

Juat es "management" means wore than juat hiring acaff and huilding
sccomuwodation, "interpretation” means more than just building wiaitor
centres. 1t should he defined, not hy its techniquas, hut by ita
gosls. Defined, intexrpretation is the art of explaining tha placa of
wan in thia environment, to increase public awarenasa of tha importance
of this relationship, and to awaken a desire to contrihute to environ-
mental conservation. The role of the Interpretive Officer ia to make
face-to-face contacts with Reserve visitors and to develop and axecute
4 progravme Lo explain the Beserve'a values (101). In doing thia, ha
will heve o select the best media for presentation. A viaitor centre
ia not emticipated as a neceasary development within the period of thia
plan, Presentations will nacesserily exploy signs, wayaide exhihits,
graphica and photography, audio-viaual programea for local schoola
and meeting placea, guided cours, hrochures and other puhlicationa
and newepaper articlea, Themea would includa the survival needs of
the Jeven tiger, the life cycles of nea turtlas and of Raffleaia,

the character of Hexrn-Betirl as reveeled through the relacionship
hetween rocks, seils, plante, enimals and men, tha relationship of
wan and his environment, the value of Meru-Betriri aa a Nature Resaxve,
end how it is o part of Ilndonesia's afforts to Praserve ita nacural
diveraity.

The devalopnent of an interpretive programme ia the responsihility of

the lnterpretive Officer, end In the beginning the programae should
include;

132



Visual displays, using photographs and drawings of, Eor exsaple, the
survival needs of the Javan tiger or the 1ife history of the sea
turtles and the Raffleaia, to be erected in the guest house, head-
quarters, and as signs placed at appropriate places in the Reserve.

Public extension programnes given at regular intsrvale in local schools
and meecing plecea, employing slidea aad films on conservatlion eubjecte.
For this, projectors end & generator will be required.

Guided tour progrsmmee for visitors wishing to see any of the feedlng
ground areas and the turtle beach, Two English-speaking guides should
be provided. These guldes must be Familiar with the area snd irs wild-
life. conalderatton should be given to employing on & temporary basis
university students witb backgrounds in biology. They will be upder
the supervision of the Interpretive GfEicer.

Large attractively designed notices providing the nsme of the Reserve,

listing the regulatioos governing its use and a lerge-scale map of the
area, showing the principal points and areas of interest. %These should
be erected et tbe entrance of the two moter rocds into the Reserve, at
the headquertera complex and at the Glenmore post. The OFficer should
also see that the route from the Glenmore post to the Reserve is well
marked.

An information brochure in the form of & fold-out lesflet with a map of
the Reserve on one side, showing bounderies, maln topogrsphicsl [eatures,
feediug grounds, gusrd posts, trails and rosds, and other points of
interest. On the otber side should be a prinred text glving s brief
description of tbe park, a wote on some of the more conspicuous forms

of wildlife, a summary of the Regerve regulations, and other information
of importance and interest. These leaflets ahould be printed separately
in Indonealen and Englisb.and distributed free with the entrance permtt.

Simple inexpensive leaflets, one for each nature traill and wjlderness
trail, giving essential information on routes, with maps and Features
of speciel interest, should be prepared, This ghould also include the
rules of trsil use, such as do not discard litter, do not lesve the
trall, etec.

In the beginning, the primary responatbility of the Interpretation
Officer will be to design and execute the programme for Increasing
public awareness of the plight and value of the Javan tiger, outlined
in the firet chepter of thie plan. MHe wust also prepare e detailed
plan for the overall interpretive and educstion programme. The 'FAG
Hanual for Planning Interpretive Programmes in Nstional Parks' will be
moar uaeful (104},



VISITOR USE

The principel function of the Meru-RBetiri Reserve is to protect the
natura) ecosyetems snd their floral and faunal elements, principally
the endangered and excinction-prone species. 1t ia poasikle to allow
certain non-extractive uses of the erea in keeping with sound
conservation principles, A look et certain beach developments in
Bali wlll vivldly demonstrste what can happan without careful planning
for tourism from the beginning, and 1f provisions ara not made to
control nushers, movements and activitiea of visitors in ¢ manner

that is conpatible with tha functions of the Reserve.

In the'Javen Tourism Master Plan' ths Meru-Betirli Reserve is s recognlzed
element in the development of the tourism potential in Eaat Java (92),

1t ia alao lncluded in the new'Officiel Guide to Javd. With ita close
proxlmity to tha tourism centres of Bali, it can be anticipatid. that
tourism demands on the Beserve will increase, 1f the treids wé noted
during our survey continue, this Increese will be rapid,

Type of Use snd Accommodation

The 0fficial Gulde to Java (93) pictures the coxst of Maru-Betirl es

an outstanding exsmple of an aree of eolitude, paace and tranquillicy,
end that Ls the only type of visltor uae which should

be encouraged or permltted. Care should he taken to provide the visitor
with a quality experience and introduction to the wildlife snd foreers
of Java, Recreation,ceuch as motoreycling and sucfing,should he best
left to the regurts on Rali. Swimming st the heach in Rajegwesi is
practicsl; the remainder of the coast iz too rough and dangarous.

Thexe already ia a P.P.A. Bueat house at Rajagvesi with four beds in
two rooms, Tenders should he invited for a concesaion to develop
aimple losmen-type accommadation (food and lodging) for no more than
20 visltors In the Rajlegwesi development and administracive site. The
construction of the losmen should be in keeplng with the atmosphete of
a quiet fiehing village., P.P.A, must make stringent requiremenis
concerning building deaign and materiala, methods of operation and
peximum nuabers of both visitors and ataff,

There should be a close lleison with tour operators in 2all, Yogyakarta
and Jakarta to inform them about the Reserva, particularly on whst
visitora can do, how long it taken, wvhat it costs, Resarve regulstions,
etc. Reputsble tour operators should ba encouraged to wvisit the
Beserve themselves, so that they are hetter shle to hrfef their
custonera,
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Viaitor Dircction and Activitiea

Visitors should be encouraged to use only astablished trails in the
Resexve, That preciudea use of the upper Sukamsde drainage, which is
to be managed as a strictly protected srea. Visitor diructionm cen be
achieved through regulations and piaceuent of faciiities*

- Nature Traila

Nature treils are a tecbnique used in visitor direction. They are
essentially self-guided waiks through scenic areas to sites of unusual
interest. They must be clearly marked so that the visitor csm find
his own way without dangar of getting fost. 1In the beginning, three
such trails are rccommended:

1. Rajagwesi to Dsmal beach to view the rugged ccast and Raffiegia.

2, Sukamade Beacb - the road past the field station should be closed
and alloved to fall into disrepsir; only a foot trsii ahouid be
maintained,

3. Whan bantepg and vusa have been succasafully relntroduced to the
feeding ground. in Sukamade Wast, a tower for viewing can be
conatructad. The trail should be located im such & wsy that the ‘fowe
can be entered and left without disturbsnce to the animals in the
cleared area,

At Sukamada beach, csre muat be taken to ensere visitors do not disturb
sny of the turtle nests or reaearch work in progress. Viaiting the
beach at night to view nesting sea turties csn ouly be permitted when
accompanied by & guawd/guide to ensure thst turtles sre not disturbed
while nesting.

~ Wilderness Trailas

The majority of visitora will be content te visit the turtle nesting
beach, tba feeding grounds and the Rafflesia at Damai Bay. llowever,
a few will be interested in vieving other areas of the Reserve,

Visitors should only be allowed to travei on estsblished traiis
accowpanied by Reserve Gusrds. Suggested routes wouid be from Eandiaiit
to Nexu Eay, from Nanggelsn to Sekar Pisang, and siong the patroi path
in Gn. Betiri MNorth, There shouid be s chaxge for use of patroi
sheiters. Camping should be permitted oniy at designated gitea,

- Coastai Tours
Depending on the demand, the concessionaire may wish to eatsblish rours

of the cosst by boat. This ia a non-disruptive neans of vigiting the
Reserva and it should be encouraged. The boat shouid stay weil back
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from the shore; landing aloog the comst should be only io unusual
circunstances with the permiasion of the Reserve Manager, in line with
normal regulatioos.

Future Trends and Problem Areas

The Interxprecatioo Officer ia respoosible fox keeplog records of
visitor use and in making predictioos of future use trends, Each
visitor should be required to supply relevant informatioo in wakiog
applicetion for bis permit. gecords will have to be compiled as to
intensity of uee of different areas aod the oumber of guard daya
involved in assisting Reacrve visitors. The Offilcer will have to
analyse special problems reaultiog from visitor usa. It ia from these
records that special wanagement action csn be taken to elleviate
problews, and easure that visitnr use compliea with tbe managemcot
policy of the Reserve.

PUBLIC RELATIONS

The establishment and upgrading of Meru-Betriri followe sound principles
of conservarion. Applicetioo of tbhese cooservstion principles can lead
to an enhaocement of the livea of all citizeoa of the Republic, both
directly snd iodirectly. It ahould be recognized, however,

that 1o the proceas of upgrading the Reserve smod taking the precaution
needed to protect the lsat Javan tigers, there 4ill be an inevitable
conflict of intereat with some people who are currently usiog the

area. Every efforr abould be made by P.P.A. to maintain good relations
with these people and assist in finding alrernativea to present uses,
Effort must be msde to enaure tbat tbe lives of the people moved from
the Beserve are actuslly improved. In addition, the following four
steps should bhe undercaken as part of a compreheoaive public relations
progranme :

1. Cooduct extecalon activities to explain the porposen of. thesReserve
aod the survival needa of tbhe Javan tiger, and to introduce general
conservation thinking ioro the local comwunitiea, eapecially through
the use of films end slide talks (see earliex).

2. Involve local pecple in the macagement of tha Reaerve whenever
suitably qualified individuale are available.

3. Establish a liaison committee, including the Macager of the Reaserve,
all local Kcpala Deea, senlor police nfficers and local mansgers
of Perhurseni, to deal with watters of law enforcement nr conflict
of intercat Letween local people and the Reserve.
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4., lntegreta the Meru-Betiri plan into the regional development
programme. Thia includes cooperating with reglonal officials in
plenning rural development projects that protect values of tha
Reaerve and enhsnce the lives of people living in aurrovnding
erees,

The P.P.A, staff must remember st all times that they have [ixed
responsibilities under law and that their mansgement goals and time
achedules are set tbrough the work/operations plen, but it is alse -
thelr responsibllity to help to integrata the existence of s viable.
nature rcserve lnto the lives of the locsl people, 1t is recommended
that P,P.A. cooperate with Lembaga Ekologi Universitas Ped}adjaran,
Bandung in devaloping ita extension programme, K

ADHMiNISTRATION

loplementing the management plan for Meru-Betirf ig a complicated task,
Tha programme cannot succeed, nor the Reserve or the Javan tiger .sur-
vive, if extreme care is not given to the selection, development,and
training of the staff. The edministrative prescriptions sdapted hare
follow the recommendations of Dr, Kenton Miller (105), which sre bssed
on long experience snd have been successful in national ‘Parks and
equivelent reserven in many parts of the world,

Auvthority

Overall reaponsibility for the Reserve should remsin within the
Directorate of Nature Conservation, The P.P.A. Sactfon Chief ahould
Temain responsible for overall supervision snd planning, but subject

to closer monitoring by tba Directorate than hss been the case in the
psst. The Hanager in charge of the Reserve should cnjoy a higher

status than that of Kepala Rayon. lle 1¢ the laader of the team that
Protects the Reaexzve end introduces it to the public, He 18 responsible
for Integrating, coordinating and stimulating his stsff to implement
the work/operations plan.

Stsff Organization and Duties

Before outlining tha ataff organization and duties, Lt is importsnt
to consider the functions that must be performed to implement the
management plen. Summerized, thess sre: '

Decision-msking: Direct and guide the neceuary'stepu to achieve the
objectlves of the Reserve,

Protection: Protect the Reserve resources and Réuewe viaitors,
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Hanspement: Ilmplement the necessary management prescriptions,
particularly those related to the survivs] of endsngered and extinction-
prone apecies,

Developing fscilitiea: Desalgn and constvruct Reaarve facllicles.

Interpretation and public yelationa: Intexpret Reserva resourcea to
vialtors and project the image of tha programme to people outalde che
Reserve,

Haintenance: Maintain installstions withio the Reserve.
Administration: Administer the Resarve programmes,

Research: Seek to underatand the natural features and processes of
the Reserve and to underateod the people who visit tha Reserve.

Settlementa: Analyze land tenure and guide the acquisition of lsnd.

Planning: Plan the msnsgement, development operations, organization,
and control uspecta of the Reserve progrommea, including the inte-
gration of all the above.

The orgenizatjon of the staff will be centred . arouod the fuoctions
performed. 1In certain instences, the functions will ba shared by wote
than one person, hut this should he avoidad ea much as possible so
that there are clear divisions of duties and tesponsihilities,

The Manuger:

lle is ultimately in charge of the Reserve and directly responsible
for protection and mansgement, adminiatration and future planning,
although the plenning function ia shsrad with the Section Chief,

He 18 tesponsihle for planning and devaloping facilitias, in this
task assigsted hy an Architect and Civil Engineer from the Directorate,
Gentral Office, e will also be asaistad In tha plantation
acquisition progrsmume by & speclal team from tha Directorata:

but his principal responsibility is to direct and gulde the
necesaary ateps to achileve the goala and objectivea of the Reserve,
Decisions must he made concerning tha activities to be carried

out, the individuals to whom they must ha aasigned, the budgat to
be allowed, and control of the varicus activities in terms of
overall policy standards.

His staff will be organized in five Divisions:
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1. Hanagement and Protection

2. interpretation and Public Relacions
3. Settlementa

4, Reseaxch

5. Administration

All staff are to be given permanent governpent &ppointments.
The specific programmes for each Nivision have been outlined
above, :

1. Hanagement and Protection Divialon:

The Mansgement and Protection staff sre'reaponeible for the
protection of the Reaerve resourcea and Reserve visitors,
They are responsible for the implementetion of the specisl
management programmes and for the proper function and upkeep
of buildings, grounda, rosda, trails and other Installations
and facilities, This Diviaion assists the Reaearch Dlvision
in monitoring prograrmea end also in meeting vieitors,
introducing them to the Reaerve, and gulding them to enjoy
their activitiea in ways compatible with Reaerve policy, They
all apend a great deal of their tlme In the interlor of the
Reserve vhexe they are the law enforcement officers.

This Division will be divided into five sdministretive areas,
each headed by a Kepala Reaort: Guci, Bandialit, Sukamade,
Gn. Betiri Utara and Karangtawbak (Fig. 9 ), Under the Kepala
Reaorts, Protection Officera wlli be aasigned where it ia .
anticipated that control will be moat difficult, Depending.
on location, the Barrier Guards will be directly under the
Kepals Resort or the Prorection Officer. Dapendlng again on the
requirements of specific areas, Guarde will be asaigned to
oversee specific projects and control activities, such aa the
feeding ground or areas, such as Pondok Macen in Gn. Betirl
" Utara. The Protection staff are sleo responsible for patrolling
the no-hunting zone around the Reserve,’

The Hanagement and Protection Pivieion will be organized as
follows (see Table 10):

Guci:

Kepala Resort will be houaed at Curah Nongko. A Protection
Officer will be aseigned to and housed at Ranggelen, and under
him will be the four Barrier Guards at Hanggelan, The Protectior
Officer is reaponsible for the feeding ground at Hanggelsn.

A Protection Officer will be housed at Ssnenrefo end under him
will be the Barrier Guards at Kali Senen,

139



TARLE 10

DAEFTAR 10
PROYECTION AND MAHAGEMENT STAFP — MERU-BETIRI
OHGANISASI PERLINDUMGAN RAN PENGELOLAAN MERU-BETIRI
Jabatan/Position Pos Orang2/No. of Staff
anager Rajegwesi 1
Kepala Resort/Area Chief 5
Guci Curah Rongko
Bandialit Kebun Pantai
Sukamade Sumber Sarl
Gn. Betiri Uctara Halangsari
Kali Karangtambak Rajeguwesi
Pegawai Perlindungan/Protection Officer 7
Guci Ranggelan
Sananrejo
Bandialit Bandialit Timur
Sukamade Sukamade Timur
Gn. Betijri tara Malangsari
Kali Karanyg Tambak Sarongan
Glenmore
Penjaga Batas/Barrier Guards 18
Guci Curah Nongko
Hanggelan 1
Nanggelan 2
Kali Sanen
Bapdialit Bandialit ?imur
Gn Betiri HMalangsaril
Sukamade Sumber Sari
Sukamade Timuy
Karangtambak Rajegwesi
Penjaga/Guards 4
Bandialit Kebun Pantail
Bandialit Timur
Sukamade Sumber Sari
Gn. Beriri, Utara Pondok Macan
Penjaga Pantai/Beach Guards 3

Sukamade

Pantal Sukawade

Inylish Hokes

2ast = Timur
jorth = Utara
deach » Pantai
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Bandialit:

Kepala Resort will be housed at Kebun Pental. Under him will
be one Guard who {a responaible for the feeding ground. MNe
will be azateted by one Protectlon Officer to be housed at
Bandialit East, They will have the Gate Guerds snd oue Guard
to =asiat in patroliing the Meru-Permiasn route,

Sukamade ;

Kepala Resort will live st Sumber Sari, Me will be sssisted

by one Guard for control of the foeding ground.: Dizectly undax him
will be the Barrier Guarde st Sumber Sari. One Protectfon

Officer will be housed at Suksmade East and under him will be

the Barrier Guerda for thie check-peint, '

Protaction of the Sukamade Beach will be effected by three gusrds,
who will eventually he under the direction of the Resident
Ecologist, Before the Ecologist fa employed, these Cusrds

will come directly under the Kepals Resort, Suksmade.

6n, Betiri Utara:

Kepala Resort will live in new facilities nesr Helangsari.

Me will be asaisted by one Protection Officer for patrolling
and one Guard who will be stationed at Pondok Macan, Directly
under the Kepala Reaort will be tha two Larrier Guards on the
Malangseri-Kali Sanen Trail. :

Karangtembak:

Kepals Reaort will he housed in the headquarters compiex at
Rajegwesi. Na will be directly responsible for the Barrier
Guards at tha Hajegwesi-Sukemsde check-point. He will he
assisted by one Protection Offlcer to be housed et Sarengan
and another housed at Glemmora. The Protection OfEicer st
Glenmoxre is respongible for providing informetion to visitors
and for patrolling the no-hunting zone around the northesst
boundary of the Reserve,

Patrol of the shore will he conducted by boat., Asslgument
will be on & rotating basis among &il the Protection staff
and scheduled by the Manager.

Interpretation and Public Relations Division:
The lnterpretive Officar and his ateff ats rasponsible for the
educational aspects of the Reserve programme. They interpret

the valuas and the featurea of the Reserve and present them
to vigitors in a language and manner which can be understood
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end apprecisted at all levels, This Division is also responsible
for drefring and isguing information to tha general puhlic,
primsrily outside the Reserva, on the overell Reserve progreume,
it prepares material for publicacion, end eids in the deeign

of speeches and materiels which project the Reserve progremme

to the mnedie end puhlic, The Interpretive Officer will be
ageiited from time to time by s specialiat from the Directorete,
The Officer will be boused et Rajegwesi,

(=]

Setrlements Diviaion:

" The Settlemencs Officer and his sssistant era respbnsihle for
the study end analysis of land use within end around the Reserve
hounderies. 1Initially, the principal needs will be to determine
the land tepure and extent snd number of paople living in the
Reserve, end to develop a plen for moving them to other aress.

It 12 not envisaged thet thise Divieion will be necesssry sfrer
the period of this plan. The Settlementa Officer will be housed
at Sanenre jo,

4, Reeeerch Diviaion:

The Resident Ecologist is responsihle for tha investigetions
relacad to manegewent problams end the Reserve interpretstion
programme., He studiee the netursl ragources found in cthe
Reserva and edvises on managament in reletion to tha adequata
trestment of the Reserve's natursl veluea. lie spends & grest
deal of time in the field, enslysing resource problems,
congulting other members of tha steff and advising the Haneger
on.aspects related to overall resource management, He s
responalhle for coordineting sll resesrch ectivities in the
Regerve, He will be housed in the field etstion to be
constructed near Sukamada Besch,

5, Adwiniatrscion snd Service Divigion:

This Division will he under the direct supervision of the
Haneger., Tts function 1e to provida hasic services in the
operetions of the Reserve. The steff required includes sn
eccountent, boat crew (twi driver/mechanic, clerk/typist,
guest house mansger, end mainCenence crew For the heedquerters
eree {Lwo). Accomvodation for this steff should be

provided in the hesdquerteis complex at Rejegwesi,

Treining

The higgest liwiting factor in the implementetion of this plan will
he tha shorcege of trained staff. 1In rerms of formal educerion, the
predent steff renke quite high and chis 1s certeinly of bemefit to
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the future of the Reserve; but the implementation of the plan over
the next five years will require a training programme to develop the
special skills thet are required. The training prograume moat be
instituted through the Central Office of the Directorate., As noted
previoualy, the Reserve staff has heen divided into categories bascd
on the level of training required to perform each job. The advanced
level requires advanced formal education or equivalent wealth of
experience; medium level requirea some formal cducation and technical
preparation; and the basic level requires little or no previous
training, ‘The akilla required to successfully perform each functlon
can he divided into general skills required by all personnel and
specific skills required to perform specific functions (105). The
training of all staff from the medium level upward will have to be
provided through special courses given hy tbe Central Office. Planning
for thia is in progresa. Training baaic level personnel will be the
regponsibility nf the senior staff of the Reserve. - - .

An isportant training mechod for advancud and middlé level personnel
will ke for them to visit other working reservca and parks, An
exchange of ideas with peera can help create a real P.P.A. cadre.
Such exchanges will be important in evalusting performance and
stimulating suggeations for improvements,

Budgeting for training will heve to be provided through the Central
Offica of the Directorate as part of its overall training programme.
Funds in the Reserve budget will provide for the training of baaic
level personnel. -

Beports and Recorda

Regular wonthly snd annual reports should be submitted hy the Manager
to the Section Chief and the Director of P.P.A. These reports should
include a general account of mansgement activities and problems In
the Reserve with apeclal refarence to matters of law ‘enforcewment,

and relations with visitors and local people., Repotrts ahould alao
include ohservations on flors and fauna, notes on at':y, unvaual
occurrencea, monthly records of visitor numbem &and meteorological
data. It should &lso include a ry of T snd expenditures.’
It 18 importsnt for the Msnager to accurately assess how his
programme relates to the work/operation plan, 1f he.is having
difficulty following guidelines or implementing specific programmes,
he should identify the resson so that steps can be taken by the
Central Office to assist him, The Manager can only gxpect assiatance
if he can correctly analyaethe situstion in terms of problen aress aud
neads,
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The Besort Chiefs nnd the leads of Divigions must asgigr the Manasger
in hia reporting duties. They must alac atrive to accurataly assess
prohlams and needs in complying with the work/operations plan. 1n
addition to the documentation slready diacussed under individual
programmes, each Division Head and Kepsla Resort should aubmit brief
written moncthly reporta on their particulsr field to the Manager,
Written patrol reporcs should be prepaxed by any field staff retumning -
from pstrol, including the itinersry of the route followed, and all »
ohservacions of special interest.

ESTATE MANAGEMENT .

Constyuction of ‘New Facilities

Buildings snd Othar Styuccures:

The existing staff facilitiea which can be uaed in Future management
of the Resexve are:

Curah Hnngk:;, 30 n2

Sanenrejo, 30 mz

Glenmore, 40 ul

Supbar Sari, #0 -2

Rajepwesi, 30 n2

Rajegwesi Gueat House (4 bada, 3 rooms)
Sukamada Beach {shelter)

The administrative facilitisa and ataff sccommodation which will
need to be constructed durink the perind of thia plan include:

Location and Facility Cosstruction Schadula
(Year of Plan)

Rs jegwasi

Manager's quartera; 1 1-2

lleadquartere office: 1 1-2

Staff guarters, A.L.: 2 1-2
Scaff quarters, M.L.; 2 1-2

1-2

1-2

1-2

"o e

H.L
Staff quarters, 8.L.t 7
Bost jetty: 1
Check post: 1
Gerage/oechanic quarters: 1 3-4
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Sukamada Eaat

-

Staff quarters, M.L.:
Staff quarters, B.L.:; 2
Chack post: 1

Sukamade Baach

Flald station: 1
Staff quarters, A.L.:
Staff quartera, B.L.:
Check post: 1

[l

Sukamade, Sumber Sarl

Staff quartera, B.L.: 3
Chack post: 1

Kanggalan

Staff quarters, M.L.:
Staff quartars, B.L.:
Check poats: 2
Watch-tover

Boat jatty

Cuxah Nongko

Staff quarters, B.L.: 2
Check post: 1

B

Kall Sanen
Staff quarters, B.L,: 2
Chack postr 1
Bandlalit, Pantai Kabun

Staff quarters, AL,
Steff quarters, B.L.: 1

Bandialit Bast

Staff quarters, ¥.L.
Scaff quarters, B.L.
Check post

)

Sarongan
Staff quartara, H.L.: 1
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Malangsayi

Staff quarters, A.l.
Staff quarters, H.L.
Staff quartera, B.1
Check post

1
1
2

Shelters

Sekar Pissng: 1 3-4
Sumher Cedab: 1 1-2
T. Heru: 1 1-2
T. Permjsan: 1 1-2
Upper ¥Kali Sanen: 1 3-4
Pondok Macan; 1 3-4

Adninigtrative Sites:

Por the purpose of edainistration, areas witbin tbe Reserva boundaries
will be designated as aduiniscrativa gites esnd will be poatad as such,
Constxuction and development will take placa only within these areas.
Size will depend upon the development needs, but should not axcead

the follouing:

Cureh Nongko, % ha

Hsnggelan, 1 ha

Ranggelen, Barxiexr, (2),-1/8 ba
Bandislit, XKebun Pantai, 1 he
Bandialit East, X ha

Kali Sanan, ¥ ha

Sukamade, Sumbar Sari, 1 ba
Sukawade Esst, 1 ha

Sukamade Beach, 1 ha
Malengaari, 1 hs

Pondok Macan, ¥ ha

The general location of tbese aites ia showm in Flg. 9. Adminlatrativa
sitesshould be located eo as to fulfil thelr main edministreciva
function, but should never be placed so as to disrupt the natural
integrity of the avea. For axample, barriers and guard eccommodatfon
should be pleced et the Raserve boundary or whera the naturel topography
dictatea; tba field etation at Sukamade zhould be loceted neer the

edge of the plantetion, not on tbe beach, itself. Cultivation of
vegetebles for food at edminiatrative eitas should only be allowed
wvhere a source ia not readily availeble nearby, such aa Pondok Macen,

The Rejegues] axea i& to be deaignated as & recraation/adminfatyacion
sjite, uiich will include the entirve avea behind tbe baach up ro about
30 n in elevation, 1n this avaa, ¢a in all tha Reaerva, vehicle

trével will only be allowed on dseignsted roads. Tbe beach et Rajegweai
will be cloeed to all motor vehiclas and bicyclas.
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The design and selection of lacations of facilitics should be done by
an Architect and Civil Engiuveer from the coencral (i rien, working with
the Manager and his staff. Supervision of constructlion can be carried
out by the Reserve ataff.

Trails and Roads:

Upkeep of traila and construction of the additional trsils needed for
patrol purposes and visitor use will be the reaponsibility of the
Protection and Management ataff. Two new tralls will need to be
coustructed in the first years of the plen. Rajegwesi-Damai Bey
{approx. 4 km) and Meru-Permisan Bay {spprox. 5 km). The trail should
ba carefully comstructed so that middle-aged and older tourists can
maka the trip. The trail that presently exista along part of this
route 18 not adequste. ‘The Rafflesia site ot Domai Bay ahould be
protected 8o that visitors cannot climb over the rock face where the
lianas are growing, The other naturs trails to be constructed include
one from the post at Sumber Sarl to the watch-tower overlovking the
feeding ground, and one from the Manggelan post to the Nanggelan watch
tower. Thesa will be conatructed in the second year of the plan; each
will be abouz 2 km long.

Accesa roads into the Reserve are presently maintained by the plsntations
and will continue to be until praduction there cemaes. in the £ifth

year of the plan, vhen control of these enclaves ig ceded to P.P.A.,
provisions will have to be made for thelr upkeep; this will have to

be included in a special supplenentary budget.

Support for the upkeep of thc headquartes complex at Rujegue#l will
have to be provided on an annual basgis.

Communications:

Telephone communication berween all major posts la necessary for the
efficient operation of the mansgement plan and wlll rcquire the
installation of some new lines. This will be more practical than radio
communication because of repalr problems with radifoa snd the stecp
topography, which will intarfere with dircct radio contact between

the western and eastern edges of the Reserve.

Camp Grounds and Shelter Sites:

The new shelters to be conatructed have been litted above and cheir
general location 18 shown in Figure 9. Camp grounds are located near
each shelter and also atr Kali Gardung where {t joins Kali Sanen.
Thesa aites should be no lsrger than ¥ ha and should be poated. Ho
further development of these sites Ig envisaged during the period
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of this plan. No other construction of any kind ghould be allowed,
The gheltera ere priwarily for patrol purposes, but they can be
utilized by vigitors with & permit on payment of the preacribad fee.
Viaiter use, however, should never take precedence over thelr primscy
patrol function,

Temporary Housing

Where facilitisa heve not yat been provided, s current presctice smong
the ateff of Meru-Betiri is to teke eccoumodecion with other scteff
membera, even 1f this mesns living many kilometers from their ares of
responsibility., This practice hea been neceesitated by leck of funda,
but it clearly hes decracted from the present management progrsmme,

It is importsnt that steff mevbera live in, or very near, tha srag

where they must work, In the nmext few yesra, until ell eccommodstion bas
beenconatructed, thia will create aome inconvenlence. Wheve steff
facilitiea heve not yet been completed, en allowance for housing ahould
be provided. A ataff wember abould be required to live es close to

hia work erea es possibla,

Transport and Equip

-~ Wehiclea and Boataj;

Five motorcycles, purchased by W.W.F, erzs currently ssaigned to
personnel directly or indirectly involved with the msnagement of Che
Reaexve, A pick-up truck purcheaed for the Reserxve by H_W.F., is
reported to be in the hands of the Section Chief,

The Manager should have a four-wheel drive vehiclte. All sgdvanced level
peraocunel will need good Crenaporc, and esch should be provided wich

a motorcycle and safery belmet. Among the Protaction Qfficers, those
poated at Nanggelan, Sanenrejo and Glenmore should heve meotocycles,
All cother Protecrion Officera, uards and other staff should be fssued
bicycles. :

A 10 wm boar, conatructed of woed end equipped with sn sdequste
inboard engine,will be required to petyol ths coast.

- Firearps:

HWe do not believe that it ia necasssry to erm the Msnagement end
Protection ataff, but all these men should hsva treining in the use

of firearms, and arma should be maintsined at tbe Section Chiaf's
Office, ms is now reportedly being done. MNis inventory shows 32 rifles;
no further puvchaseas of fireerms will be required.
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- Suppiies and Uniforms:

The Mansger should be provided with an imprest account for the purchas:
supplies, such &a petreol, etc. and minor items of equipment, Msjor
equipment should be identified by the Mansger in consultstion with

the Section Chief. Empbasis will be placed on providing equipment to
enabie patrol activity under difficult field conditions. 1t is the
responsibility of the Mansger to see tbat his stsff rre edequetely
equipped for this task, - ’ .

Provision of quality well-fitted uniforws of a& standard design is
important, All staff shouid be provided initially with two sets and .
therasfter, be givens clothing ailowance for maintensnce.

Each poat will hava to be provided with beda, tsblea, cheirs and other
furniahiogs, The allowance for thess will be in accordsnce with stand:
P.P.A, policy.

On Design

Roada, trails, aigna, buildings - the facilities needed in the
management programmé - are not faaturea unrelsted to the natural
setting of the Reserve. They can wsr and detriact if their design

and location are too contrasting and visually wnrelated to the
characteristics of tba isndacape, Ratber, such daveiopments should
borrow naturally estabiisbed form, lina, colaur and texture so that
their viaval characteristice are compatible with the natursl surroundis
With proper plenning, faciiitiea can subtly integrste into the land-
Scapa and attract little attention to themealves (Fig. 104 106, 107).

Deaign considerations are important in other aspacta of Reservs
management, The staff shonld have distinctive uniforms, but ones that
are compatible with the job and setring. We suggest & distinctive
ewblem for tbe Regexve, for vebicles, uniforms and signe. 1t should
depict tha character of tha Reservs and the mission of the management
programme. Uniforms and emblema help bind the staff together as 8
tean and faciiitste eaay recognition,

Signa ghould clearly impart necessary information, but do so in a way
thst is in keeping with good public relation principlea and with the
natural surroundinga. The understanding, feeling, intent and
detexrminstion of the staff are expressed by the deaign, wording,
placament and upkecp of signa,

To date, not enpugh csre has baen exercised in the dcsign and plsce-
ment of facilitiea; meny thst hava been built unfortunately mar and
disrupt the natural aetting. The notabla exception ia the shelter.
built of bamboo &t Suksmade Beach, This is a critical: stage in
planning. .
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Figure 10

On Dzaaign:

The desfgn, location and wupkeep of builldinga, roads,
trails and aigne present &n image of the staff, their
understanding and determination in their mission of
preserving the natural integrity of the Reaerve, If
facilicies diarupt the neatural harmony of the area

aud are unrelated to che matural setcing, thst iowga
will be projected to visitors and local residents. However.
if accommodstion subtly Llategratea with the surroundinga
and if structures and signs are carefully designed and
meintained, an image of care, intent and determinacion
by the staff will be projected for all to see,

Javsn architecture is rich in harmonious form and ite

traditionally used materials, such ss stone, wood and
bamboo, bland with the natural surroundings,
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In the period of this plan, moat of the facilities needed for years
to come will be constructed. At this stage,it ia relatively easy

to prevént a detraction and deterioration of the viaval qualities of
the landscape. Deaign {8 a job for speciaslists and a competent team
should be employed by P.P.A. to ssaiar in planning for buildings
congtructed in all reserves and parks, and to develop specifications
for any constructions by concessionaires to be allowed.
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REGULATIONS FOR NERU-BETIRT RESERVE

Authority and Short Title

Theae Regulatlons are issued under the Authority of the Article
of the Protéction and Conservation ¢ £ Naturs] Resourcee Acr,
197 , and may be cited as the Neru-Betirl Reserve Regulations,
197 . ‘ . -

Definitions

a. Act means the Protaction and Consezvatfon of Nstural Resources
Act, 197 .

b, Director means the Director of Nature Conserxvst fon.

¢. Reserve means the Meru-Batirl Reserva, as defined In Ministerfal
Decree No, __ of 197 .

Ranager means the senlor officer of tho Directorate of Hature
Conservation in charge of the Reserve,

-9

All other dsfinitions ahall be as defined in the presmbla to
the Act,

Designation of Speclal Sites

In accordance with the work/opexations plew, the Director, in
writing, will declare cartain aress in the Reserve to be administra-
tive sites, administrativafrecreation sites (Rajegwesi srea only)
and wildlife habitat wansgement sltea {plantstlon enclaves and
existing feeding grounds at Nanpgelan, Pringtali and the Wese
Fork of the Kali Sukamade only). -

The remainder of the Resarve will ba mansged gs a strict Narure
Reserve and will be referred to ss the Sanctuery Area.

The Director, in writing and In sccordsnce with the work/operations
plan, will declare certain roads as access rosds snd certsin trails
85 nature trails and patrol trafls. A1l other rosds and traila in
tha Reserve will be closed,

Entry into Reperve

2, Ro person shall enter tha Resarve unless in possession of a
valid entry permit authorlzing him to do s0.
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b. Entry perwits wmay he issued eirher at the P.P.A. office,
Banyvwsngi or at the Ragerve hesdquartera or deasignated check-
points on payment of the feea prascrihed in Schedule I and
svhject to the conditions specified in rheaa Regulacions.

This shall not apply to any employees of the Reserve, to any
government officlal on duty, to any pcreon or grouvp of persons
granred free enrry to the Reserve hy the Director in writing,
noY to any persona travalling the sccess road to the plantation
enciaves,

c

4. The Director or Manager way make exception to the entry permit
requirement for apecific designared aress during July and
August of esch year in accordsnce with the work/eperations
plan.

e. The Dircctor or Manager may grant fraa uge of the Kall Sanen
trail to tocal people who must use this route for travalling
between markers and thely homes. -

Entry at Own Risk

Pergons enter tha Reserva at their own risk snd the government
shall bear no fiability to pay compensation for injury, loszs
of life, dapage or lose of property suffered withiu the Reserve.

Actionn Pruhihited within the Resarve

Ro person shail perform any of the following sections within the Reg-
erve, excepl -yith the written permisalon of the Director, and

when guch daction ia congidered necessary in tha interest of
management ;

8. Construct sny building or other structura of any kind;

h. Clear, occupy or cultivate any landg

€. Intreduce or allou any domeatic aniwal to enter the Regerve,
except In the case of an gnimal travalling alemg a recognized

right-of-way through the Reserva;

d. Lend any aircraft, fncluding s helicopter, in the Reserve or .
f1y any aircrafr over it atr sn altitude lower than 1000 m;

e. Bring sny vesse]l of sore than 20 m in length within tha sea-

wsrd boundarfes of the Reserve (i.e. within 500 m of low
weter mark).

154



f. Construct any roed or trail;

g. Cut, burn or otherwlse dsmage or remove ;ny tree, plant or
other vegetation, whether dead or alive;

h. Remove any rock, sand, soil or other mineral substance or
damage or remove any coral shell or other marlne growti;

i. Engage in any scientific research work or mineral exploration.

Ho person ahali perform any of the following actiona within the Reserve
boundaries without the permission of the Meneger or the Director.

a, DBring any bost within the pesward boundariea of the Reacrve;

b. Enter the Ssnctuary Area of the Reserve unleas acconpanied
by & Guard/Guide;

€. Camp at any place other than en authorlzed camping ground;

d. Mske a fire at sny place other than an suthorized tanping
ground;

e. Introduce or use any radio, tape-recordar, musical ingtrument,
or voice amplifier;

£. Introduce or use acubs-diving equipment
§. Enter or wmove within the Reserve between tbe hiours of 6.00 p.m.
and 6.00 a.m,, except for movement on authorized camping

grounds or within developed areas,

Prohibited Articlea

Ho persou other than an employee of the Reserve acting in the
course of hia duty shall possess or carry sny of the following
articles within the Reaerve without the writtcn permiagion of the
Director: -

4. Wespens or agmunitien, including apear-guna;

b. Explosives or explosive devices;

c. Treps, uets or poison;

d. Trophy or dry or fresh meat of any enimei,



io.

11.

12,

13.

14,

15.

16,

Hunting snd Disturbence Prohibited

Mo person shall hunt, kill, capture or disturb any enimal or
disturb the nest or disrupt the nesting sctivity of any bird or
reptile, except under the proviaions of a scientific rollecting
permit issued by the Director for the purpose of genuine scientl fie
research.

Fishing Prohibited

Fishing or setting of neta or fish tinps within the Reserve is
prohibited,

Copwercial Photography

No person may meke eny film for commercial purposes or tske any
photographs interdsd for commercial wse unlass in poesession of
a photogrsphic permit issued by the Director,

Advertisements Prohibited

Mo person shsll displsy any poaters, placards or advertiaing
meterial of any kind,

Rubbish Disposal

Ho person shell diapose of any litter or rubbish other thsn in
a receptacle provided for the purpose or by burying it.

pefacing of Buildinga snd Other Surfaces

No person shall dsmsge or deface either with paint, carving or
by other means any building, historical monument, boundary
marker, tree, rock or other aurface whatsoaver,

Closure of Reserve

The Director may authorize the closure of the Reserve or of any
pert thereof where he conaiders it necessary in the interest of
Manegement,

Refuasl of Admiseion and Eviction

&, The Msnager may refuse permizsion for any person or persons
to enter the Rsaerve where he considars that their entry may
result in a disturbance or infringement of theae Regulations;
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b, Where eny person or persons are cauaing a disturbence or other-
wige misbehaving, he may require them to lesve the Reserve or,
should they refuse to do so, have them forcibly evicted,

17. Powers or Arxrest and Seizure

A, An suthorized Officer may arrest eny person whom he suspects
of having committed an offence ageinst the Protectlon and .
Conservation of Nestura] Resources Act of thesé Regulations,
and wbera he has reeson to believe cthat Lf he is not arrested,
he will abacond, '

Any person so arreated shall be hended over to the Police
without delsy and charged with the offence or cautioned
and released; .

b. An authorizad Officer may seize eny doweatic animal found in
the Reserve or any erticle or substance, the possession or use
of vhich is prohibited under these Regulations; it shall be
hended over to the Police without delay and a charge braought
against the person or persons concerned.

18, Penalties

Any person convicted of an offence under thesé Regulstions shall
be liable to a fine of up to Rp. or three years imprison-
ment, or both, in accordsnce uith the provisions of the Act.
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