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Background of my dissertation
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Purposes of my Ph.D. study
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Through an ethnographic research in mountain community which is highly dependent on protected wildlife in
Seram Island, eastern Indonesia, my Ph. D. study aims :

® To clarify interrelationship between protected animals and human which are embedded on the local context
by focusing on
* Economigc, social cultural meanings of wildlife resource use for local people
* local practices based on local knowledge contributing to sustainable wildlife resource use

® To provide policy and research implications on socially just conservation based on the local people’s
direction
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Research site

Amani oho (fictitious name)

* Population: =320 (=60 households) in
Wahai 2012

* Subsistence activities: sago-starch
extraction, hunting/trapping, NTFP
collection

* Main sources of income: seasonal migrant
work as harvester of clove, selling bush
meat, parrot trade, etc.

* Access to North:2-3days on foot, to South:
1day on foot

* Located in the interior of central Seram
nearby National Park

Research
- Period: 2003-2010 (total length of field
work : 1 year 3 months)
Data collectlon methods: Key informant,

SHINA i “’V}E‘s < m;@ 500 n TE|UtI Bay °
iﬂ’i‘m /g:)q "““:‘EK%% N one-on-one, group interviews, participatory

Ay Sf A ¢ 5~ ehoru W mapping, self-administered sheet surveys,
\ 0 5 10km

National Park
[m] District capital
e Community
~  River

participatory observation etc.
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Outline of my dissertation
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Title of my dissertation: An Ethnography of wildlife resource use and management in Seram, Wallacea:
Toward conservation based on the local people’s direction
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Local people, national park, subsistence activities (1)
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Zoning system of Indonesian national parks
Allowed activates Local resource Not adjoining
use core zone

Core Research, education, building non-permanent supporting facilities
Wilderness Research, education, restricted tourism, building supporting facilities
Utilization Tourism and tourism development, building supporting facilities v

Other zones

- Rehabilitation Rehabilitation related activities
- Religious, cultural Rituals, cultural/historical sites maintenance
and historical
- Traditional Resource use (NTFPs) in a traditional way \
- Special Accommodating facilities and infrastructure (e.g. roads and electricity), Y \

resource/ land use for livelihood

Sources: Ministerial Decree ‘P.19/Menhut-11/2004 on collaborative management of nature resefves and protected areas, and Ministerial
DecreeP.56/Menhut-11/2006 on guidelines for zoning of national parks 7 ) HOKK ATDO TINTVFE RS ITY
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Local people, national park, subsistence activities (2)
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Outline of this presentation

1. Topicl: Suitability of Resource Management based on Supernatural
Enforcement Mechanisms to Local Socio-cultural Context
* The importance of forest game animals & trapping methods
* Supernatural agencies in the forest
* Norms to control forest use
» Supernatural enforcement mechanisms
* Discussion-1
2. Topic2: Conservation value of less-intensively managed human
modified forests formed through ‘arboriculture’
* Provisioning services provided from HMFs
* Formation of HMFs through arboriculture

* Importance of HVIFs as parrot habitats
* Discussion-2

3. Implications: Examining the validity of conventional zone-based

conservation model
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Suitability of resource management based
on supernatural enforcement mechanisms
to local social cultural context
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The importance of forest game animals

Phalanger orientalis

Others

Flying foxes
1%

Freshwater
prawn
2%

Wild birds

6%
Cuscus

Timor deer 49%

17%

Celebes wild
boar
21%

Dietary intake of main animal resources
(in terms of amount of protein)

Source: Field research

Note: The proportionswas culcurated on the basis of the number of animal
resources caughtby 15-19 households during 4 data collection periods
(duration of each periodis18-29 days. The total data collection duration was

29 days).
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Trapping Methods

Weighted noose,

Natural or artificial
sohe for cuscus /

Spear trap, hus panah for Timor
deer and Celebes wild boar
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Supernatural agencies in the forests




Norms to control forest use customary forest tenure
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* Kaitahu: primary or
old secondary
forest used as
hunting grounds

* Forest area is
divided into more
than 250 forest
lots

 Each kaitahu
belongs to a
certain individual
or group, kaitahu
kua

HOKKAIDO UNIVERSITY



Categories of kaitahu

according to the scale of kaitahu kua

Number of

the forest 8 48 133 63 5 257
lots

Percentage 3% 19% 52% 25% 2% 100%

Source: Field research.

Note 1: In addition to the forest lots listed in the table, there were three village forests
owned communally by all villagers and a village church forest owned by the village
church. All these forests are Agathis damara-dominated forests, which have been
maintained for resin extraction.

Note 2: “Discrepant” stands for the forest lots whose recognition of tenure status is

discrepant.
HOKKAIDO UNIVERSITY



Folk categories of kaitahu according to the

history of forest rights inheritance and transfer

Kaitahu mutuani

Kaitahu nahunahui

Kaitahu katupeu

Kaitahu helia

Kaitahu fununui
Kaitahu tohutohu

Kaitahu rela

Kaitahu tukar

Forest inherited by the ancestors through patrilineal lines from
generation to generation

Forest given gratuitously by the right-holding individual or a
group that obtained some support or aid as a return for it.
Forest given by a person who was injured or came down with
an illness in a forest, or by the relatives of a person who died in
the forest to person(s) who carried the injured/sick person or
the dead body to the village.

Forest gifted by the bride’s side to the groom’s side as a return
gift for a majority of the bride’s price.

Forest given gratuitously by the bride’s father, brother, or
relatives to the bride.

Forest purchased in old dishes (matan), textiles, and money.

Forest confiscated from a man who commits adultery with a
married woman, or from his farther, or relatives, as a fine.

Whose forest right was exchanged between two kaitahu kuas

Source: Field research

180

22

10

21
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Social arrangement for unexclusive forest use

Maka saka

® Villagers can hunt or trap game resources in the “forest of (custodian)

others”(forest they do not own) if they obtain permission from
the kaitahu kua, especially by the maka saka (the custodian of
the forest)

®* Kaitahu kua is not socially allowed to reject the request of
others to use their forest /

* Kaitahu kua can refuse the request only in the case that forest Potential users
. . vew . . . (non-right holders)
is still under the condition of siniha—a condition where the

population of game animals is yet to recover Kaitahu kua

(forest-right holder)
-> Access to kaitahu is open to non-owners under control of kaitahu kua

Households using only their own forest 26 59
Households using only the ‘forest of others’ 12 27
Households using their own forest and the ‘“forest of others’ 2 5

Source: Field research.

&) HOKKAIDO UNIVERSITY



Temporal ban on hunting/trapping: Seli kaitahu

 The emic purpose of seli kaitahu

=> “to increase the number of game
animals in the forest once their
numbers decline”

=> “to prevent poaching during the
closing of the forest”

%4 « Rituals in seli kaitahu: praying to
//  awa, sira tana, mutuaila
* Local people’s belief: the violator of

seli kaitahu will surely meet with
misfortune




Temporal ban on hunting/trapping: Seli kaitahu

Forest lots closed by the imposition of a seli kaitahu

o Number of
Forest under selikaitahu or not %
forest lots

Forest under seli kaitahu 203 79
Forest used as a trapping/hunting site 40 16

Forest which was not used and not subject to
the ban of seli kaitahu

Unknown 11 4

Source: Field research.
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Supernatural enforcement mechanisms:

One day, in 1986, A. Li. and his brother in law Z. A. went hunting
together to Akalautotu, a forest collectively owned by the sub-clan
that Z. A. belonged to. After that, they entered Aimoto, another
forest of the sub-clan to hunt cuscus. However, seli kaitahu had
been imposed on the forest.

A. Li found cuscus hiding in a deep tree hollow. To catch the
cuscus, he cut down the tree at the root. Since arboreal vines
were twined around the trunk of the tree as well as the next tree,
the tree was pulled by the vines and fell down to the ground. A. Li
was crushed to death under it. The village head of Amani oho, Ym.
A., and a village elder F. Li. said that if they had asked maka saka
to remove seli kaitahu of Aimoto, he would have never met with
such an accident.

[Source: Interviews with Y. A.(63, male); F. Li. (71, male); A. Li.(50, male) in 2004]

Narratives concerning violations of seli kaitahu (1)

® The structure of narratives : misfortune experienced by the rule-breaker or

their family members connected to the violation

HOKKAIDO UNIVERSITY



Supernatural enforcement mechanisms:

Narratives concerning violations of seli kaitahu (2)

One day in 2006, D. A. set sohe in a forest named Pahitasia Tuetue after lifting the ban of seli
kaitahu on the forest. They closed the forest for about 5 years by imposing seli kaitahu. While
setting sohe, D. A. found many new totoi (incisions made in a trunk of a tree used as steps to
climb the tree) in several trees with a tree hollow used by the cuscus as a shelter. This indicated
that there was someone who conducted spear hunting, thus violating seli kaitahu.

Half a year before lifting the ban of seli kaitahu, a male villager had engaged in hunting in a
forest adjoining the Pahitasia tuetue. D. A. assumed that the man hunted forest game animals in
the Pahitasia tuetue.

D. A. did not report the infringement to latu nusa, the head of the adat law organization,
responsible for the resolution of adat law infringement, because no one can identify the poacher
and if we try to find out the infringer, relationships among villagers will worsen. D. A. said “even
though we don‘t know when it will happen, the time (when supernatural agencies bring about the
infringer a misfortune) will surely come, so we should only wait for it” .

About 6 months Ilater, the wife of that man had extremely hard labor when she gave birth to a
baby. D. A. thought of it as a sanction imposed by mutuaila, awa, and sira tana.

[Source: Interview with D. A.(33, male) in 2007]

® Agents expected to play roles in monitoring forest use and punishing the violator :supernatural
agencies

® Every time an unfortunate event occurs, such a narrative giving a version of the interpretation
on its cause is developed and discussed - the reality of the supernatural forces is reinforced

HOKKAIDO UNIVERSITY



Supernatural enforcement mechanisms:

Recent transition in forest resource management

Sewatinueni and Ahahae (forests collectively owned by a clan that Y. A. belong to)had been used and
managed by Y. A. He has recognized that someone is engaging in trapping/hunting in these forests for
several years. Therefore, Y. A. imposed a sasi greja on these forests in October 2005. It was the first sasi
gereja against forest use in Amani oho.

The imposition of sasi greja was not because Y. A. no longer believed in the effectiveness of seli kaitahu.
According to him mutuaila and natural spirits sometimes inflict akeake (punishment) on the offender
long after seli kaitahu is broken, whereas, in sasi greja, the Christian God punishes the sasi breaker
shortly after the infringement. Y. A. imposed sasi greja on these forests in order to have the poachers
meet with some punishment as soon as possible.

In December 2006, a half year after placing the sasi greja, Y. A. requested opening the sasi in both
forests to the village church council. After the announcement of the removal of the sasi in the Sunday
service, his son-in-law went trapping in the forest and found several new totoi (incisions made by
machete in a tree trunk to climb the tree). This indicated that someone had conducted spear hunting for
cuscus, thus violating the sasi greja.

Y. A. suspected X, who was known as the master of tree climbing, of poaching in the forests, since many
totoi had been made in huge trees, which ordinary people hesitated to climb. In addition, X had caught
many cuscuses and had sold them in the village.

X had also suffered from terrible malaria and hovered closely between life and death in October 2006.
The misfortunes of X were interpreted as punishments inflicted by the Christian God as the consequence
of his violation of the sasi gereja

[Source: Interviews with Y. A. (63, male), H. Li.(28, male), and Y. Li. (36, male) in 2007]

HOKKAIDO UNIVERSITY



Discussion-1 (1)

® Practicality and effectiveness:
* IRM based on supernatural enforcement mechanisms apparently does not
have society bear a high cost in monitoring and sanctioning - fairly practical

and effective (?)

® Suitability to local social cultural context :
* The local people’s tendency to avoid discord within the community because

of a strong fear of sorcery [Sasaoka 2008]
« Strong hesitation to point out others’ errors under face-to-face situations
[c.f. Their attitudes to contradictory versions of the accounts of forest tenure]
No intention to resolve the discrepancy through direct dialog and negotiation
- Strong feelings of shame/constraints (mukae) in trying to assert the legitimacy
of the recognition to the opponent under a face-to-face situation

 IRM based on supernatural enforcement mechanisms serves to prevent any
discord among villagers that may arise from the enforcement process, since
people do not directly accuse or punish the violator > quite suitable for the

HOKKAIDO UNIVERSITY
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Discussion-1 (2)

® As illustrated in case 3, implies the local people’s tendency
to establish and maintain order in forest use depending on
the forces of supernatural agencies

® As long as the forest tenure is secured and the cultural
homogeneity does not degrade, they may continue their
efforts in forming and maintaining the well-structured forest
use in their close relationships with supernatural agencies (?)

® Further research is still needed, particularly in examining the
effectiveness of IRM based on local people's views of the
supernatural world, taking cultural resilience into
consideration

HOKKAIDO UNIVERSITY
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Suitability of Local Resource Management Practices Based on
Supernatural Enforcement Mechanisms in the Local Social-cultural
Context

Masateshi Sasacks ' and Fees Loimonier®

ARSTRACT. Environmental anthropological studies on natural resource management have widely demonstrated and themanzed
lecal resource management practices based on the inferactions between local people and supematural agpencies and their role in
mintaining natoral resources. In Indonesia, even thoueh the legal stams of local people’s rght to the forest and forest resources
1= still weak the recent transition toward decentralization presents a growing opportumity for local people to collaborate with
outsiders such as governmental agencies and environmental nongovernmentsl organizations n nanral IESOUICs MANAFemEnt.
In such situations, in-depth nnderstanding of the vahie of lecal resource mana gement practices is needed to promote self-diracted
and effective resource management. Here, we foous on local forest resource management and its suitability in the local social-
oultural combext in cenfral Saram east Indonesia. Local resource management appears to be embedded in the wider social-culmaral
context of the local commmnities. However, few intensive case shudies in Indonesta have addressed the relstionship between the
Indigenous respurce management practices closely related to a people’s belief In supematural agents and the social-cultaral
context. We illnsoate bow the well-smochored use of forest resources is established and maintsined through these nteractons.
We then mmvestgate how local resource management praciices relate to the socizl-culural and namral resources context of an

upland commmmity in central Seram and discwss the possible fioture applications for achieving conseTvatnon.

Ery Words: forest manapement; game nesources, kunmmg, local resource management, local social-cuitral contexr, Sevam;

suparnaral engforceament mechaism

INTRODUCTION

Emvironmental anthropolegical smedies on nanmral resource
management have themstized local resouwrce mansgement
practices based on supernatural enforcement mechanisms, i
e, whereby people believe that supematural agencies such as
ancestor spirits and natoral spirits mondtor nrman conduct and
impose punishments on violators, promoting conpliance with
the rules. For example, Colding and Folke (2001) conducted
1 wide literammre review on social teboos gmding omsm
condoct toward the panmal envirommens, referred to as
resgurce and habimat taboos (FHTs), and compared BHT: in
memy places around the world to contemporary measures of
conservation Their review reveals that some FHTs supported
by supernanmal enforcement mechanisms have functions
similar to those of formsl insthmion:s for natre conservaion
An extensive literatore review conducted by Hamilon (3002)
classifies cases in which oees, groves, and forests are protected
becanse of their sacredness or evil power and discusses the
importance of metaphysical constraints in the conservation of
biodiversity snd cultare. Bhagwat and Futte (2004) also
present evidence of conservation waditions st namral sacred
sites around the world. They indicate that it is necessary to
Imcorporate natural sacred sites nbo existing protected area
nemvorks, focusing on current threats to sacred sites such as
legal ownership denying customary righis, popul ation growth,
increasing immigraton, and the influence of westernized
uriban caliures.

In addition, several case studies of local resource mana gement
based on the sopernamiral enforcement mechanism have been
published such as the following examoples. Byers et al. (2001)
examined the role of raditional relizious beliefs and leaders
in conserving remmnamt patches of 2 mique type of dry forest
in northern Zimbabwe. Virtanen (2002) imvestigated the
social-onltural basis of sacred forest instimtions confinnoushy
functioning at the junchare of changing state laws and
customary laws om the basis of a Mozambique case study. Saj
et al. (2004) assessed the extent to which tradigonal honting
taboos on the colobus monkeys complement the formal nature
conservation agends. Edendem et al. (2011) assessed local
beliefs associated with the Cross Fiver gorilla and tsboos
against huntng and eating of the gorilla in Cameroon and then
discussed the usefnlness of incorporating such belief and
practices inbo the conservation of the species.

In Indomesia also, several case stndies have foecused on local
IESOUICE mEnagement practices based oo supematural
enforcement mechsnisms. For example, Wadley and Pierce
Colfer (2004), who conducted field research om human
ecology in West Kalimantan revealed that sacred forest
patches (the sites of omen death or burials and those claimed
o be inhabited by nonboman spirits) are important for wildlife
and as 8 resnlt, are important game sources. Fanto (2008),
who analyzed the relationship between adar land (customary
1and mamnaged by adat law)) and the local balisf in divinitdes
that are belisved to dwell in the land revesled that such belief
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Conservation value of less-intensively
managed human modified forests
formed through ‘arboriculture’
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What is arboriculture?

® Arboriculture: Utilization, cultivation,
protection of useful arboreal plants

Useful arboreal plants:

* Plants used consumptively for food, medicine, construction
materials, handicraft materials, etc.

* Plants used non-consumptively for purposes of shading,
windbreak, attracting animals (for trapping), etc.

® Subsistence systems in Wallacea and
Near Oceania: “Arboreal-based Economy*

Arboreal-based economy:

“Subsistence economy whose practitioners meet a majority of
their dietary, nutritional and economic needs through the
exploitation of arboreal resources including located in or
proximate to a forest environment [e.g. forest game animals]” E | e

[Latinis 2000:43] A BN e

T
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National park, parrot, and arboriculture

® Established in 1989. One of its main
expected functions: to help conserve
a flagship species, Moluccan
cockatoo

- A T
Photo by KaiBanser .

CITES1-listed, protected parrot, Moluccan
cockatoo (Cacatua moluccensis)

Extinct Threatened CIE?'E:%EH

[ ,——-'--?: ]
0000000

® Many Human-Modified Forests

(HMFs) are created and maintained
through arboriculture in and around

the NP /-
HOKKAIDO UNIVERSITY




6.
7.

10.

11.

Folk categories of land in Amani oho

Residential land and home garden
(Amania)

Intensive root crop - vegetable garden
(Lela)

Extensive banana - taro garden
(Lawa)

Forest garden (Lawa aihua)

- Sago grove (Soma)

. Cultivatable land and fallow forest

(Lukapi)
Young fallow forest (Lukapi holu)

Old fallow forest (Lukapi mutuani)
Itawa forest (Itawa harie)

Bamboo grove (Awa harie etc.)

Damar forest for resin collection
(Kahupe harie)

Disturbed forest for NTFPs collection
(Airima harie)

‘Primary’ / old secondary forest for
hunting/ trapping (Kaitahu)

X X

X X X X X X X

Residential land and home garden with coconut palm, betel nut palm,
and various herbs.

Intensively managed garden , of which main crops are taro, cassava,
sweet potato, vegetables, tobacco, sugar cane, etc.

Extensively managed garden with banana and taro.

Mixed tree garden with fruits trees (durian, jackfruits, etc.) and wild trees
Sago palm (Metroxylon sago)grove that supply sago starch, staple food
for local people.

Cultivatable land where huge roots of trees have decayed and fallow
forest that was formed in the ex-lela and ex-lawa.

Fallow forests with relatively small young trees that can be cut by
machete (parang).
Fallow forests with relatively large trees that cannot be cut by machete .

Litsea mappacea - dominated forest s that are used as a trapping ground
for edible wild birds.

Bamboo grove made by local people. Several species of Bamboo are used
as handicraft materials, fuel wood, etc.

Agathis damara - dominated forest that has been made and maintained
by local people and used for resin (damar) collection.

Semi-disturbed natural forest used for collecting fuel wood, construction
timber, rattan, etc.

‘Primary’ and mature secondary forest situated far from the village
settlement and used for hunting /trapping grounds.

HOKKAIDO UNIVERSITY




Various forest provisioning services from HMFs (1/2)

160 120 70

m Others M Others
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Plant resources Animal resources
Note: “Total use scores” were counted in the following way: For Note: These animal resources are mostly used for food.

example, cassava has 2 use scores for food since the roots as
well as the leaves of cassava can be eaten.

Number of harvestable plant and animal resources in each land type
i
/%\ HOKKAIDO UNIVERSITY



Various forest provisioning services from HVIFs (2/2)
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Number of food resources
(14 house holds for 16 days in ng 2012)

® Others
Fishes and crayfishes
® Reptiles and Amphibias
¥ Birds
B Mammals
B Mushrooms
B Frutis and Nuts
B Semi-domesticated and

Wild vegetables

® Domesticated
Vegitables

m Staple foods (Sago, Root
crops and Banana)



Arboricultural activities in various types of HMIF

Folk categories of land in Amani oho

1. Residential land and home garden Residential land and home garden with coconut palm, betel nut palm,
(Amania) and various herbs.

2. Intensive root crop - vegetable garden Intensively managed garden , of which main crops are taro, cassava,
(Lela) sweet potato, vegetables, tobacco, sugar cane, etc.

3. Extensive banana - taro garden Extensively managed garden with banana and taro.

AW U

4. Forest garden (Lawa aihua) X  Mixed tree garden with fruits trees (durian, jackfruits, etc.) and wild trees

Y O YWE 0 (] = MO v UAYTU UUUJETUV C UMNMTY 0=V C ] M UUU

for local people.

6-7. Cultivatable land and fallow forest Cultivatable land where huge roots of trees have decayed and fallow
(Lukapi) forest that was formed in the ex-lela and ex-lawa.
6. Young fallow forest (Lukapi holu) X  Fallow forests with relatively small young trees that can be cut by
machete (parang).
7. 0Old fallow forest (Lukapi mutuani) X  Fallow forests with relatively large trees that cannot be cut by machete .

8. Bamboo grove (Awa harie etc.) X  Bamboo grove made by local people. Several species of Bamboo are used
as handicraft materials, fuel wood, etc.

10. Disturbed forest for NTFPs collection X  Semi-disturbed natural forest used for collecting fuel wood, construction
Airima harie timber, rattan, etc.
Primary” and mature secondary forest situated far from

settlement and used for hunting /trapping grounds.




(1) Arboriculture in kaitahu (primary/ old secondary

forests used as hunting grounds)

Kokutotuiya

Legend Saman saman "‘f‘
Opened forests where villagers

’ conducted trapping/hunting

©  Closed forests
Forests which had not been used for
more than 20 years

+ Damar forest owned by the Church
B Forests managed by the Church

=== Boundary of Petuanan
( The location of the boundary not

well recognized) i e N olE30.41 o8 A
— = National Park Boundary ' eaha“‘.AH ‘E12; e =L
Al0 / roo ;
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Setting traps for cuscus

Natural and artificial gap

Qm@ Boundary of a kaitahu

ﬁfﬁ /.
/
Sohe, weighted
noose trap
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Protection of trees used by cuscus

® Trees, fruits of which are

eaten by cuscus

Atau (Syzygium luzonense )
Masapa (Syzygium malaccense )
Haana (Gordonia excelsa)

Kori (Lithocarpus celebicus)

® Trees, sap of which are

lapped by cuscus
* Supa (Ficus sp)

* Airula (?)
 Solaoto (?) etc

Atau (Syzygium luzonense )

HOKKAIDO UNIVERSITY
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(2) Arboriculture in Itawa forest

Flying foxes
1%

Freshwater
prawn
2%
Wild birds
6%

wild boar
21%

Dietary intake of main animal resources
(in terms of amount of protein)

Source: Field research

Note: The proportionswas calculated on the basis of the number of animal
resources caughtby 15-19 households during 4 data collection periods
{duration of each periodis18-29 days. The total data collection duration was
29 days).

0.20 -
0.18 e CuscUs
016 =@=Purchased dried fish
014
m . .
3 012 | wp=\Wild birds
=
g 010 =m=Timor deer
g 0.08 | h
= Freshwater prawn
= 006 | P
0.04 | w==Celebes wild boar
0.02
====S5ago warm
0.00 L L . |

1st period 2nd period 3rd period 4th period
Data collection period

Frequency of animal foods in dietary intake

Source: Field research
Note: The figure shows the frequency of only 7 most frequently eaten animal foods in dietary
intake.
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Frequently trapped wild birds

Gymnophaps mada Ptilinopus Aceros plicatus
superbus

® Around 50 species trapped for subsistence purposes (food)

® Most of them are Columnbidae birds

Gymnophaps mada (local name: mavene)
Ptilinopus superbus (ovota)

Columba vitiensis (nieli)

Macropygia amboinensis (pilaka)

Aceros plicatus (ka) etc.

HOKKAIDO UNIVERSITY



Trees used for catching wild birds and bats

Local Scientific name | Fruiting Wild birds and bats
hame season

Trees which are not felled when clearing land for agriculture

Oma Artocarpus sp. Feb-Apr solo musunu (Pteropus sp), solo puti (Pteropus sp)

Leha Symplocos Dec-Jan fufualo(?), makatola(Basilornis corythax),
cochinchinensis mavene(Gymnophaps mada), ovota (Ptilinopus
(Lour.) Moore superbus), uniuni (Zesteropus Kuehni)

AW(_DU Prunus arboreus Jan-Feb fufualo, mavene, ovota |

Tuni (Blume) Kalkman

Awou Prunus grisea Jan-Feb fufualo, mavene, ovota

Lasa Kalkman

Ketapi Geniostoma sp. May-Jul mavene, ovota . ‘ : |

Trees, the growth of which is encouraged through seedling and protection
ItaV\(a Litsea mappacea Jan-Feb fufualo, ka (Aceros plicatus), lesoa (Ivos affinis), loe
Kopi (Phiemon subcorniculatus), manu putia (Ducula

bicolor), makatola, mavene, nieli (Columba vitiensis),
sisai (Alisterus Amboinensis), totoro(?), ovota

Itawa Litsea mappacea Mar-Apr fufualo, ka, lesoa, loe, manu putia, makatola, fufualo,
Tuni ka, lesoa, loe, manu putia, makatola
1./ HOKKAIDO

NIVERSITY

Source: Field research




ltawa (L:tsea mappacea) dominated forest

Human interventions:

® Weeding, clearing
underbrush, and cutting
vines (Jan.-Apr.)

® Cutting and barking trees
covering Itawa

® Collecting seeds of Itawa
and seeding land

ltaw fores |

® [tawa forest patchily distributed in fallow
forest
® The largest one: around 1 ha

Itawa tuni (Litsea mappacea)

/IEEI\ HOKKAIDO UNIVERSITY



Use of Itawa forest as a trapping ground

»
AN %\
3 y 3
! PN a

5 4 v
Birdlime made from sap of
oma (Artocarpus sp)

e B 3 3
Villager setting birdlimes on a
tree

Birdlime

e i

-
et
i
Itawa - dominated forest
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(3) Arboriculture in Forest garden

® Mixed fruits tree garden with durian,
langsat, jackfruit, water rose apple,
etc.

® Formed by planting seedlings or
protecting wild seedlings and young
trees - mainly dispersed by wild bats
(Pteropus sp.)

® Mainly distributed in old secondary
forest, with a few in ‘primary’ forest

® Less-intensively managed : Underbrush
and vines cut only when harvesting -2
mixed with many wild plants, no clear
boundaries




® Agathis damara - dominated forest used
for resin (damar) collection

® Formed by selective protection of wild
seedlings and young trees

® Patchily distributed in ‘primary’ and old
secondary forests
Damar is used as a fuel for lamps and
kindling; was an important income source
up to the mid 1960s

Felling and barking are strictly forbidden

Agathis damara-dominated forest

NG 4

—




Importance of HMIFs as parrot habitats

Utilization of HMFs by Moluccan cockatoo

Foresttypes | Utization | Season _

Forest garden ® Eats fruits of durian, langsat, jackfruit Jan.-May.
Damar forest ® Eats fruits of Agathis damara All year
® Nests in tree hollows of large dead around

Agathis damara

Feeding scars of Moluccan cockatoo on the fruit Agathis damara

of durian (left) and Agathis damara (right)

HOKKAIDO UNIVERSITY



Sites where Moluccan cockatoos frequently seen or heard

@ : Primary/old secondary forest

\.*j : Damar forest

AL 3 @ %, X . .
(' ] o O : Forest garden
r\'i < : @ : Forest garden with damar trees
| A Forest Number | Number of
' _ types of the the site
/ & site inside the NP
Mt Amall / ' ) = k .

ar Primary/old 11 3

secondary

// /// 4/4’ /4/// \r K;&,\_{ forest lllegal !

Damar forest 42 & 16
Forest 19 2
garden

Forest 6 1
garden with

damar trees ——

Source: Field work (Feb. 2012)
Note: 78 cockatoo sites were identified
by the interviews with 26 villagers.
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Participatory parrot transect survey

Mumber

Length of The lowest  The highest Feb. 2012 Sep. 2012 (Non-
Rute . . : P-
transect (km) altitude (m)  altitude (M) (Fryiting / wet fruiting / dry

season) season)
Rute-1 9.4 860 1190 8 8
Rute-2 11.3 800 990 B 10
Rute-3 6.5 640 1410 10 10
Rute-4 5.6 790 1140 10 10
Total 34 38
Mote: Figures of altitude were rounded off to the ten's place.
Forest type seanrs:TFgeb Persen- sgzgiulg;% Persen-
- o, - o,
s01z) 1898 08 TTogqg) T tage (%)
Ka 123989 45% 1657887  47%
KH 39616 14% 51322 15%
\ LaAi 42973 16% 39674 12%
i T TR AH 19428 7% 24607 7%
_/EJL rusels Natil LM 9031 3% 9540 3%
AL V\“\l. \ L DB 18059 7% 24620 7%
T i KC 5817 2% 8825 3%
So 18177 7% 20083 6%

Ka  Primary forest! mature secondary forest (kaitahu )
KH  Damar forest (kahupe hari)

LaAi  Forest garden (lawa aihiua)

AH  MNTFP collection forest (airima hari)

Natural Forest LM Old fallow forest (lukapi mutuani )

DB  Bamboo forest (dusun bambu)

KC  Cacao garden (kebun cokorat)
Damar Forest So  Sago grove (soma)

Tlo-9~08=k . Lukdp; mLu".
17-SorI4

FIf -9:3= - SOMA /7 - Laklax

g “AlHUA p.) ..

Small forest trail

1 Ekop SAMEL

TI9:=23=CaxA meLitAr

TEREY Lo nirsty

To/3-1p=05= k- -LAwA &K
EF . LAWA TS
pemgan <ol

T~ 1072171 . LAWA Te L8y
1 "LLAGU-ANN&OL_

Forest Garden

Record : time and number of cockatoos rln
B = /| HOKKAIDO UNIVERSITY
Record : time and forest type



Relative abundances of Moluccan

cockatoo (Number/1000m)

Time zone-1 Time zone-2 Time zone-3 Time zone-4 Time zone-5 Time zone-6 Time zone-7 Time zone-8

N N N N N N N N P
Forest type (6:30-8:00) (8:00-9:00) (9:00-10:00) (10:00-11:00) (11:00-12:30) (14:30-16:00) (16:00-17:00) (17:00-18:00)

Fruiting season/wet season (Feb. 2012)

‘Primary’ / old

2.88 27 0.94 25 0.21 28 0.24 27 0.00 33 0.72 26 0.21 20 0.12 15 0,001***

secondary forest

Damar forest 0.81 30 1.29 14 0.34 11 0.00 13 0.00 7 1.62 8 0.27 13 0.86 22 0,308
Forest garden 1.19 35 1.20 25 1.08 14 0.18 19 0.59 17 0.21 13 0.00 20 0.06 20 0,052*
f'\(')TrZZtCO"eCt' on 0.00 4 0.00 9 000 12 0.0 7 0.0 8 000 9 000 15  0.00 8 1000
Old fallow forest 0.00 15 0.00 6 0.00 3 0.00 3 0.00 6 0.00 3 0.00 6 0.00 9 1000
Bamboo grove 0.00 12 0.00 19 0.00 14 0.00 8 0.00 6 0.00 10 0.00 19 0.00 10 1000
Cacao garden 0.00 9 0.00 2 0.00 1 0.00 14 0.00 14 0.00 6 0.00 2 0.00 5 1000
Sago grove 0.30 21 0.00 14 0.00 9 0.00 10 0.00 18 0.00 18 0.00 6 0.00 14 0,286

P 0,009*** 0,029** 0,141 0,799 0,142 0,044** 0,254 0,239

Non-fruiting season / dry season (Sep. 2012)

‘Primary’ / old

2.29 34 1.08 24 0.47 25 0.45 33 0.10 39 0.26 24 0.51 29 0.43 28 0,010*%*
secondary forest
Damar forest 0.97 40 0.00 14 2.03 10 0.45 11 0.00 12 1.10 12 0.36 19 0.31 30 0,036**
Forest garden 0.18 31 0.30 22 0.85 12 0.73 11 0.00 19 0.00 17 0.09 17 0.00 17 0,747
fl\:)'l;l:elztcollectlon 0.00 4 0.00 4 0.30 12 0.00 12 0.07 13 0.00 10 0.00 13 0.00 4 0,412
Old fallow forest 0.00 11 1.05 17 0.00 2 0.00 3 1.07 9 0 0.00 9 0.00 12 0,763
Bamboo grove 0.00 17 0.18 22 0.00 11 0.00 10 0.00 15 0.00 9 0.00 16 0.00 20 0,726
Cacao garden 0.00 21 0.00 8 0.00 2 0.00 7 0.00 17 0.00 9 0.00 5 0.00 14 1000
Sago grove 0.00 25 0.00 11 0.00 20 0.00 5 0.06 27 0.00 19 0.00 3 0.00 18 0,809

P 0,000*** 0,000%*** 0,008*** 0,134 0,574 0,081* 0,158 0,054*

Notel: Kruskal Wallis test.
Note 2: * Significant level 10 %; ** Significant level 5 %; *** Significantlevel 1%.
Note 3: Relative abandance = [numbers of observed cockatoo]/[length of a transect unit].
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Relative abundances of Moluccan

cockatoo (Number/1000m)

’\ Fruiting season / wet season (Feb. 2012)

—&—‘Primary’ / old
\ secondary forest
\ . —@— Damar forest
/ \ -4 Forest garden

= == Disturbed NTFP
—— > - \ o — collection forest
Time Time Time Time Time Time Time Time i Old fallow forest
zone-1 zone-2 zone-3 zone-4 zone-5 zone-6 zone-7 zone-8
Non-fruiting season / Dry season (Sep. 2012) —&—Bamboo grove

\ A ——(Cacao garden

e SAGO0 grove

Note: Relative abundance =N/D

MmNV R N=Number of cockatoos observed
Time Time Time Time Time Time Time  Time D=Distance observers walked

zone-1 zone-2 zone-3 zone-4 zone-5 zone-6 zone-7 zone-8

Note: Time zone-1 6:30-8:00; Time zone-2 8:00-9:00; Time zone-3 9:00-10:00; Time zone-4 10:00-11:00; Time zone-5
11:00-12:30; Time zone-6 14:30-16:00; Time zone-7 16:00-17:00; Time zone-8 17:00-18:00.
1



Use of HMFs by other wild animals

Celebes Wild Boar (Sus
celebensis)

Grey Cuscus (Phalanger
orientalis)

Bat (Pteropus sp)

Malayan Civet (Viverra
tangalunga )

Lories (Eos bornea,
Alisterusamboinensis etc)

Papuan Hornbill (Aceros
plicatus)

Wild birds (Gymnophaps
mada, Ptilinopus superbus
etc.)

Fallow forest (lukapi), sago
groves, bamboo grove

Fallow forest, sago groves,
forest garden, human-modified
forest parches in old natural
forest

Forest garden, bamboo grove,
forest garden, sago grove, lukapi

Forest garden, fallow forest

Forest garden

Itawa (Litsea mappacea)
dominated forest

Itawa (Litsea mappacea)
dominated forest, edges of
garden

Eating fruits of durian and jackfruits (fruits
fallen on the ground), bamboo shoot, etc.

Eating leaf stalk of sago palm, fruits of
atau (Syzygium luzonense), masapa
(Syzygium malaccense) etc. Licking sap of
solaoto (?)

Eating fruits of sugar palm, langsat,
jackfruits, oma, guava, water rose apple
etc.

Eating banana, fruits of durian, jackfruits,
papaya, pine apple, etc.

Eating Banana and durian

Eating fruits of Itawa

Eating fruits of Itawa, leha (Symplocos
cochinchinensis ), awou (Prunus grisea ),
ketapi (Geniostoma sp.) etc.



A Moluccan cockatoo trap

— ././
b £5.. 8

.T.

,,OJ(l?.QQ“ co_c-ka;oo

?3 A trapped cockatoo
B for sale at the coast

-
| .

A cockatoo caught by a trap set on a durian tree ~t51., HOKKAIDO UNIVERSITY




[c.f.] Parrot: as a supplemental, remedial source

of income in times of hardship

Parrot Time of hardship
Salary from Qthers :
" . trading
estaie 9.2% 2 12 ——The number of households
5.99% 1.5% ,
T trapping cockatoos
Selling bush
meat 8 -@—-The number of trapped
12.3% 5 cockatoos
Selling sago on 4

the south coast
during clove
harvesting

sesason
5.4%

2
n.a. n.a.
0 | I I | I I I | |

2003 2004 2005 2006 2007 2008 2009 2010 2011
o ox ? ? * OV =

The number of trapped cockatoos

Sources ofincome

(Good clove harvesting year)
@: high clove income, *: government/NGO -
sponsored project, M : working on oil palm plantations,
* Proportion was estimated based on data collected by using V: selling butterflies

self- administered sheets during 4 data collection periOds (total * Data was collected by onhe-on-one interviews with all heads of
89 days) in 2003. Informants werel4 heads of households. households in 2004,-2005, 2007, 2010 and 2012.
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[c.f.] Interrelationship between Moluccan

cockatoo and humans

Trap the parrots in
times of hardship

Provide various
forest provisioning
services

Provide foraging

and nesting sites Arboriculture

HMFs =
% HOKKAIDO UNIVERSITY



[c.f.] Moluccan cockatoo: A target of air gun

hunting

The number of people who have a air gun
30

2 The number of trapped and shot cockatoo

20 = 5 ° 2003 2004 2005 2006 2007 2008 2009 2010 20M
15 5 The number of trapped 2 7 11 0 na. n.a 3 2 0
. i cockatoo

gt » The number of shot 41 35 14 15 na na 11 2 28
2 % cockatoo(estimated number)
0 ; - Source: Fieldwork

If you see the cockatoo, will you shoot it?

People who
answered ‘No’ 14
People who
1 answered ‘Yes’
People who have ever/ 9 9
trapped the cockatoo
to sell it

Source: One-on-one interviews with all villagers who own a air-gun (23 villagers) (Feb. 2012)
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® Various HMFs formed through arboriculture
enable the local people to enjoy a variety of
forest provisioning services

® Among those HMFs, less-intensively managed
forest gardens and damar forests, some of
which are located inside the park, are
functioning as important parts of the cockatoo’s
habitats as foraging and nesting sites

HOKKAIDO UNIVERSITY



Implications:
Examining the validity of conventional
zone-based conservation model
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Problems of conventional zone-based conservation model

o J——UJIRIULEABEEEE. TAM=BRAEHSHE)D
WIRE/(BEMBRIEABTITEZAAEERICARFSHZL
E—HXETRENIHFELD> oMo LEFEREHR
§HMIBELTREET HETIBRIZTAIETHED

o tILEIMEHESDOXARTIHDLGLELRD=DOND KA THIE

1. [LRGHAZI(REM - ZBE ZRK)VERARST19IHD
BIRMIZCFIATSILMEDHDOHY A EBBENGELY
- BOEMRAGELIRFEOERIAKFZHIRSEERSILZEAREN
[Hutton and Dickson 2001: 448-449]
« YIXEIITENTH, VT ITERRL-ERGEENETESANIE D
LLEEHMDREICL > THERGER X D LR THEICHE T VEXavk
A—LDEHEA D ERIERT BN

2. NERNIZ/NNYFRIZEBRTS7—HRIADILFr—ZHIREL.

TNEENETHIANEESYDOHERRETIERT

s AVRRIF7TIL, traditional zone THspecial zone THIERF M EY D £
LA EH TEBRARDZRIIEBHONLENZENZ L

o RRGRAKICHBT DIFEENEEINI-HMFsH A A /N\FU[ZEHTR
FHERREZFRIH -#EBFLTWSELIE FEDHWLRETT—HRY AL
Fr—%#RL(EHE?) MRETIIANAZHBR I ZISLEEETILIL,
AN REITESTRHT LEBIGHEREEO AL

« HBOEZELOIZESTERR(?)
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Toward conservation focusing on protection of ‘desirable’ human-

wildlife relationships
® ROLNLHENLAREE

« BBERIZK%sporadic CIEENMGIRET—RUNILFAT7EROHLYFHLEE S
BEENLGER - LA BEINROONIREEFEDFENLT/ZRET HD TIIELLLE
RNOKXEBREERNFBAIRELGREEL DD, KEERERAERNABERICR SDFFEEIC
HERR - - AN —= T KU T AT ARSI UG IRGICEOCEE

It might be needed to apply more flexible management measures to allow local people to conduct sporadic
and less-intensive trapping and arboriculture under certain conditions inside NP

® LU—MErIt A2 T)r— 3> B2 X1t D —tik(Nature-culture
dichotomy) |ICTE D<HIRRE - [REt 2 DR EET ILH LD AR A
s NDEFEHEAZTLODEREBOELYSWVERIHRIC. AEEZTEODIEELLJHEHE
BEBREFLIEEZEFRLIE-REDHY AANCTRAINEELLD IBEFREDONEHENE D KSIZH
g oDH)

It would also be needed to shift management paradigm from conventional to new one which more focus on
human-and-wildlife interrelationships formed in human-modified landscapes

Conventional paradigm New paradigm
* Separate human recourse * Premise/ accept overlaps
use areas from wildlife of human recourse use
habitat areas areas and wildlife habitat
* Protect ‘intact nature’ areas
* Protect ‘desirable’ human-
and-wildlife

: Human resource use area : wildlife habitat areas : buffer Interrelationships



o [RHN-MWobI>REHBODEE R

Polarization of landscapes in Tropics

Semi-natural : :
Development area e Conservation area
(Oil paim plantation eta). e @ (National park etc.)

o EMEFEHEAGEMENASULV B OFMFIADEREZIHASHNIZLI-EHITRZE
=> [JFEIZH=>TEOL=FIBAMEFIN TUORIEEIZGEW I ELVDSERATERIZELS
O—AILANFORIZRT BB EMNLERIE
FMERYEHERBEUEE~ADOXIG O HFIBICETIERREICEELXEZ HMESRLTEELSFTER. H
BERDIFEQ T T ADEREEZRASNTHIELNE
<ct> REETEHENET ISV ERAD LM ED G
PESTZERFIARTIL O YR—230FDCHERCEDLIIZEHHL> TP
o [FHFEIFHIIHLT

FELEBMBRATMMNGEFERFI AL E#HF T S ETHICE- T, EOLOILEKRTEELLI O ? #EENEILE
EDKSITHIBRT HDM?

FOEZTLDEDHEBEDOHIILANAHZ > ENEESDHI?

<c.f.>Land sparing vs. Land sharing :f% > <:tt|i’,§ﬁi7b\’.)gﬁ> <t ihFEohEHIH-E> ?

PR ERLBM? I DHEMF AL EFTLHILGEHRMA 2
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Thank you!

This study was conducted as a part of the CIFOR-Japan project between JFY 2010-
2012 (Task manager : Dr. Ken Sugimura (FFPRI)). This study made possible by the
grant assistance provided for CIFOR by the Ministry of Foreign Affairs, Japan and
Forestry and Forest Products Research Institute, Japan (FFPRI), and also by the
facilitation and support of the Collaborative Land Use Planning and Sustainable
Institutional Arrangement (CoLUPSIA) Project funded by the EU. We thank these

institutions for their assistance and support.
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