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Abstract. Subeno, Pudyatmoko S, Imron MA, Widi TSM. 2022. The importance of regulatory compliance in wildlife captive breeding:
Case study from deer captive breeding in Indonesia. Biodiversitas 23: 6128-6136. Indonesia has five deer species that the Indonesian
government protects. Among these deer, Javan deer (Rusa timorensis) and sambar deer (Rusa unicolor) have received conservation
attention through captive breeding. Despite this conservation approach being applied for these two species, a review on captive breeding
implementation is still lacking. This research aimed to assess the management of captive breeding of two deer species, which will
support the natural population of endangered species in Indonesia. A triangulation method is used to collect secondary data (documents),
interviews, and field observations in Parengan of East Java for Javan deer and Dumai of Riau for sambar deer. Then we assessed the
management aspect and the ability of captive breeding to contribute to the release program using descriptive qualitative analysis. The
Pertamina RU 2 Dumai sambar deer captive breeding has been carried out since 2016. However, during four years of management, the
documents required for captive management, assessed by the Nature Resources Conservation Agency (Balai Konservasi Sumber Daya
Alam/BKSDA), were not fully available. Consequently, the population increment in captive breeding could not participate in the release
program. The Parengan Javan deer captive breeding was built in 2014. Management documents, population and habitat management
were carried out intensively. As a result of the assessment by BKSDA East Java, this captive breeding received an excellent value (A).
The population development showed an increasing trend. The results of this population development are then taken 10% to be released
into the wild. In 2018, 4 captive-breed Javan deer were released in their natural habitat of Tahura R. Soeryo, East Java. The implication
is that captive breeding, which is managed through proper management of population, habitat, and infrastructure, can contribute to

supporting the addition of wildlife populations in their natural habitats.
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INTRODUCTION

The sambar deer (Cervus unicolor) and Javan deer
(Rusa timorensis) are native species of Indonesian deer
protected by law. Their population numbers continue to
decrease due to illegal hunting and increasing habitat
degradation (Krisna et al. 2020; Giarat et al. 2021). Many
efforts can be made to protect endangered animals under
human pressure or change their habitat to conserve natural
resources. To avoid extinction and simultaneously utilize
deer optimally and sustainably, this can be conducted
through captivity (ex-situ conservation) (Rasyidi et al.
2020). Captive breeding is a technique of breeding animals
that are managed in a particular place to increase the
population, and then they can be released back into nature
(Ralls and Ballou 2013). The government carries out
efforts to protect and make sustainable use of the potential
of sambar deer (Cervus unicolor) and Javan deer (Rusa
timorensis) as protected animals in Indonesia through
captive breeding (Semiadi and Jamal 2015). To ensure that
captive activities can run properly and correctly, the
Government of the Republic of Indonesia has issued a
Government Regulation No. 8 of 1999 concerning the use
of wild plant and animal species, and captive breeding is a
form of ex-site conservation and utilization justified by the

regulation (Kasso and Balakhrisnan 2013; McCleery et al.
2014; Hutapea et al. 2021).

Wildlife captivity is one of the conservation and
utilization programs for conservation and economic
purposes (Skonhoft et al. 2013). Individuals, legal entities,
cooperatives, or conservation organizations can carry out
captive breeding. The results of captive deer also have the
prospect of being developed on a commercial cultivation
scale to fulfill the function of the forest as a food source
(Adji 2015; Miller and Miller 2016). In the formula to
obtain the optimal solution for the development of captive
deer, it is necessary to consider carrying capacity and still
pay attention to development for conservation purposes
(Broom 2019; Krisna et al. 2020). The habitat's carrying
capacity components include cover, water, and space used
to obtain food, shelter, water, and breeding area (Noonan
and MacFarlane 2012; McComb 2016). The space in the
habitat depends on the size of the animal species (Frynta et
al. 2013; Landaa et al. 2017).

Regarding the utilization of the area for captive
breeding, there are at least two choices of captive systems
that can develop, namely ranching and farming
(Takandjandi 2015; Taylor et al. 2015; Ho et al. 2018;
Krisna et al. 2020). One of the essential considerations that
must be done first is the design of the optimal allocation of
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available space to suit the functions and needs of the site in
the development of a captive deer unit (Yang et al. 2016;
Selvarajah et al. 2022). The facilities and infrastructure
used in captive deer follow SEAZA (Southeast Asian Z00s
and Aquariums Association) standards (SEAZA 2019).
Pertamina RU 2 Dumai (A state-own enterprise
produces a variety of fuel oil and non-fuel oil to meet
domestic and foreign needs, including to meet the fuel
needs of Riau and northern Sumatra as well as southern
parts. Doing business in the oil and petrochemical
processing sector that is managed professionally and with
an environmental perspective) has started to make efforts to
conserve the sambar deer through deer breeding activities
that had carried out since 2016 (Imron et al. 2021).
Meanwhile, Pertamina EP 4 Cepu (An upstream subsidiary
of PT. Pertamina (Persero) is engaged in upstream oil and
gas business activities with a mining working area in the
Cepu Block and commits to responsible operating activities
through  Social and Environmental Responsibility
activities) has started to make efforts to conserve the Javan
deer through deer breeding activities that had carried out
since 2014 (Subeno and Mukhlison 2016). The Sambar and
Javan deer are protected animals, so in captivity, they need
permission from the authorized institution. Applying for a
captive permit must meet the requirements for the legality
of bred animals, infrastructure, documents, and
management institutions. After at least two years, the
manager can submit a captive assessment to the authorized
institution (Anugrah 2018). The assessment results will
determine whether improvements still needed or get an
opportunity. If a breeding permit is obtained, there is an
opportunity to take advantage of the obtained derivatives
for Edu-ecotourism or commercial development while
simultaneously carrying out the obligations that must be
fulfilled, namely conducting releases to support deer
populations in the wild (Tensen 2016; Arini et al. 2020).
Methodological triangulation or  mixed-methods
research uses more than one kind of method to study a
phenomenon. Triangulation method is a data collection
technique that combines various data collection techniques
and existing data sources (Mertens and Hesse-Biber 2012).
Methodological triangulation has been found to be
beneficial in providing confirmation of findings, more
comprehensive data, increased validity, and enhanced
understanding of the studied phenomenon. With
triangulation, researchers can use two research methods to
decrease the weaknesses of an individual method and
strengthen the outcome of the study. Data triangulation
using different sources of data. This includes different
times for data collection, difference places from which to
collect the data, and different people who could be
involved in the research study. Triangulation can be used in
quantitative and qualitative research, and it even seems as
though triangulation is just another term for mixed-
methods research. The Journal of Mixed Methods Research
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has a special issue devoted to analyzing and exploring the
various ways triangulation is used in mixed.

Deer captive breeding at Pertamina RU 2 Dumai and
Pertamina EP 4 Cepu has been running for almost five
years. It is appropriate to start submitting an assessment or
audit to determine the success of the breeding. Therefore,
this study is essential to assess the management of captive
breeding of two deer species, which will serve as crucial
management measures for captive breeding of endangered
species in Indonesia and supporting the natural population
of endangered species in its habitat.

MATERIALS AND METHODS

Study area

Locations of area study were Parengan of East Java for
Javan deer captive breeding and Dumai, Riau for Sambar
deer captive breeding. Both captive breedings received
support for establishment and earlier management
assistantship by state-own enterprises of Pertamina EP 4
Cepu for the Parengan captive breeding and Pertamina RU
Il Dumai for the Sambar deer captive breeding in Dumai,
Riau province. Pertamina RU 2 Dumai has started the
sambar deer captive breeding since 2016. Meanwhile,
Pertamina EP 4 Cepu has started the Parengan Javan deer
captive breeding since 2014. KPH Parengan is part of
PERUM PERHUTANI (the state-own forest company)
area in Bojonegoro, East Java which is dedicated to the
development of captive breeding.

Data collection

A triangulation method is used to collect secondary data
(documents), interviews, and field observations (Thamhain
2014; Hopf et al. 2016; Moleong 2018; Shin et al. 2022).
Secondary data includes captive licensing documents,
documents related to deer population regulation and
management (origin of deer, genealogy, marking/tagging,
and population development reports), captive management
institutional documents, and captive assessment documents
by the authorized institution (BKSDA). The interview was
conducted using semi-structured question and answer with
the management and staff of the deer breeding
management, which was guided by questions as the topic
of conversation and a control direction. Key persons were
chosen by purposive sampling (Etikan et al. 2016). Field
Observation is intended to verify secondary data/document
information and interview results and obtain more detailed
information related to the verifier to be assessed (Natow
2020). Direct observation was conducted to see captive
facilities and infrastructure, supporting facilities built in the
cage area, forage planting areas, supporting buildings:
guard house/guard post, feed and tool warehouse, and
availability of experts. This triangulation method is applied
to each verifier so that the information obtained can be
accurate.
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Figure 1. Study area. A. Sambar deer captive breeding at Pertamina RU Il Dumai, Riau, Indonesia; B. Javan deer captive breeding at
Malo, Parengan, East Java by Pertamina EP 4 Cepu, Central Java, Indonesia

Data analysis

To see the suitability of Java deer captivity that has
been managed following captive management standards,
the data obtained then carried out a comparative analysis of
the aspects that have been determined, such as availability
of documents needed in captivity, deer captive breeding
infrastructure, population management of deer captive
breeding, and habitat management of deer captive
breeding. After that, an assessment of the management
aspect and the ability of captive breeding to contribute to
the release program used descriptive qualitative analysis.

RESULTS AND DISCUSSION

A captive assessment by an authorized institution
(BKSDA) was conducted on a captive activity to determine
the success of the captive management. This assessment
was a means to carry out guidance by the authorized
institution (BKSDA) and, simultaneously, could provide
incentives for successful captive managers. Captive success could
be achieved if, in the assessment carried out, the predicate is A or
B (Perdirjen PHKA Number P. 6/1V-SET/2011).

Availability of documents needed in captivity

Based on the search for important documents needed in
the implementation of a captive activity at the captive
sambar at Pertamina RU 2 Dumai and the captive Javan
deer at Pertamina EP 4 Cepu, the following results were
obtained Table 1.

One of the requirements needed in applying for a
captive breeding permit is proof of the legality of the origin
of the bred wildlife. Meanwhile, in captivity of the sambar
deer at Pertamina RU 2 Dumai, there is no legal document
on the origin of the sambar deer. So, in the future, it is

necessary to strive for the availability of legal documents
of the origin of this wildlife to strengthen further the deer
breeding permit that Pertamina RU 2 Dumai obtained.

Deer captive breeding infrastructure

The following results were obtained based on direct
observations of the existing infrastructure in captivity for
sambar and spotted deer at Pertamina RU 2 Dumai and the
captive Javan deer at Pertamina EP 4 Cepu and interviews
with managers, as presented in Table 2.

Population management of deer captive breeding

The manager of Javan deer captive breeding Pertamina
EP 4 Cepu did this activity by recording the development
of the population through a studbook. Every birth or death
that occurs is recorded in the document. The genealogy of
the individual Javan deer clarify by every birth of an
individual that can survive is marked by tagging.
Meanwhile, no document on population development could
be found at Sambar deer captive breeding the Pertamina
RU Il Dumai based on documents, interviews, and field
observations. Until 2020, we can see the development of
the Javan deer population in the Pertamina EP 4 Cepu
Javan deer captivity, as presented in the following Table 3.

Habitat management of deer captive breeding

Habitat management is necessary to realize deer
captivity that can provide environmental conditions close
to their natural habitat. This activity should the manager do
so that the deer feel comfortable, and their welfare fulfilled
so they can grow and develop optimally and have good
reproductive abilities. Until 2020, habitat management
done by Javan deer captive breeding of Pertamina EP 4
Cepu is presented in the following Table 4.



Table 1. Availability of documents needed in captive breeding

Pertamina RU Il Dumai Pertamina EP 4 Cepu

Completeness of

Secondary data data Description Completeness of data Description
Yes No Yes No
Captive permit document, N There is a document designating the N There is a document designating the
area for captive deer breeding with area for captive deer breeding with
an area of 4050 m? an area of 2800 m?
Document Legality of parent origin \/ No Y Yes
Document Availability Master Book (Stuudbook)/Log Book \/ No Y Yes
Document marking or tagging of species in captivity S No v Yes
Population development document: S No v Yes
a.  Growth of tillers
b. Mortality Rate
Reporting and planning documents: \/ No v Yes
a.  Monthly report
b.  The annual work plan
Captive Management Institutional Documents v None, so far the management is v Yes, so far the management is under
under the responsibility of HSSE the responsibility of HSSE and KPH
assisted by 2 field workers (keepers) Parengan assisted by 2 keepers.
Captive assessment document by the authorized institution v No v Yes

(BKSDA).




Table 2. Captive Breeding Infrastructure in captive breeding

Pertamina RU Il Dumai

Pertamina EP 4 Cepu

Type Availability o N )
Yes No Eligibility (condition and quality)

Auvailability
Yes

Eligibility (condition and quality)

Captive breeding facilities and infrastructure, including :

a. Main cage
b.  Weaning/enlargement cage S e Not have a transit enclosure to
¢. Handling/treatment cage Y carry newly-imported deer
d. Quarantine cage \/ e  The handling cages are not
e. Shade vegetation \ suitable for captive standards
v e  Shade vegetation is quite good
Supporting facilities that need to be built in the captive
area:
a. Water installation v Many former playground buildings
b.  Shade building (shelter) \/ such as tables, benches, and toilets
c. Puddle \ should be dismantled or removed.
d. Drinking water tub S
e. Corridor road v
Forage planting area v
Supported building: It still uses the former stage building
a.  Guard house/guard post \ from the playground.
b.  Feed and tool warehouse. v
Auvailability of Experts
a. Expertsin the field of captivity and or animal v The available staff are 2 keeper on duty
health with the shift system
b.  Experienced captive technical personnel \

c.  Administration staff v

2 2 2 2 2 2 2 2 2 2 <2

2. 2 2 22

Already have a transit enclosure to carry
newly-imported deer

The handling cage is suitable for captive
breeding standards

Shade vegetation is quite good

Almost all supporting facilities for deer
captive breeding are available

Already available with odot grass, lamtoro,
sweet potato and papaya

Already have a guardhouse and warehouse
which are usually occupied by the keeper

Collaborate with veterinary medical
personnel with the district livestock office
The existing staff are 2 keepers on duty with
the shift system
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Table 3. Deer population development in deer captive breeding Pertamina EP 4 Cepu, Central Java, Indonesia
Year Initial number Addition Reduction Total

2014 11 3 0 14
2015 14 4 1 17
2016 17 10 (new breeder) + 2 (birth) 0 29
2017 29 13 0 42
2018 42 12 2 (die in a fight) + 2 (sold) 50
2019 50 6 4 (releasing) + 3 (sold) + 2 (requested by divre) 47
2020 47 5 3 49

Table 4. Habitat management activities in Javan Deer Captivity by Pertamina EP 4 Cepu, Central Java, Indonesia

Year Management activities Description

2015 Addition of shelters, puddles and provision of Protective vegetation in captivity is provided with protection at
protective vegetation the bottom of the tree to avoid disturbance so that the tree bark is

not peeled off due to eating or rubbing with deer antlers.

2016 Addition of facilities for handling cages and
maintenance cages.

2016, 2018 Making a place for providing forage To support the lack of feed, especially in the dry season

2018 Addition of the main cage This is done through the main enclosure to avoid fights between

adult male parents, especially during the breeding season

While in Sambar deer captivity for the Pertamina RU 1l
Dumai, habitat management, mainly feed, tends to still rely
on the availability of natural food. Natural food for this
deer is quite widely available around the captivity area. The
existence of former playground equipment such as tables,
benches, and toilets has not been moved from the captive
cage.

Releasing Javan deer from captive breeding

Based on proper management of population, habitat,
and infrastructure, the population development of Javan
deer captive breeding of Pertamina EP 4 Cepu shows an
increasing trend from the initial population of 20
individuals within four years became 50 individuals. The
Regulation of the Minister of Forestry No. 19 of 2005,
article 71 states that every breeder who conducts captivity
must return to his natural habitat from captive-bred
specimens of plants and animals of protected species. That
have met the qualification standards for captive breeding of
at least 10% of captivity results (Willoughby and Christie
2019; Webb 2020). The results of this population
development took 10% to be released into the wild.
Pertamina EP 4 Cepu succeeded in releasing 4 Javan deer
(Rusa timorensis) from captive breeding of Javan deer
located in KPH Parengan. In 2018, 4 captive-breed Javan
deer were released in their natural habitat of Tahura R.
Soeryo, East Java. Meanwhile, the Pertamina RU 2 Dumai
sambar deer captive breeding during four years of
management, the documents required for captive
management assessed by the Nature Resources
Conservation Agency (BKSDA) were not fully available.
Consequently, the population increment in captive breeding
could not participate in the release program.

Discussion

A captive permit document from the government is
essential in a deer captive breeding activity because deer
have registered in the Decree of the Minister of Forestry
No. 305/Kpts-11/1991, dated June 19, 1991, and
Government  Regulation No.  7/1999  concerning
Preservation of Plant and Animal Species as protected
animal species. In the IUCN (International Union for
Conservation of Nature), the Sambar and Javan deer are
categorized as threatened species (Vulnerable) due to their
declining population (IUCN 2018; Zerbini et al. 2019).

Protection and utilization of deer as a protected species
has been carried out based on Government Regulations 7
and 8 of 1999 concerning the Preservation and Utilization
of Wild Plant and Animal Species. One form of protection
and utilization can be in the form of captive breeding.
Permits for captive breeding wild plants and animals that
are protected or not protected are granted for 5 (five) years.
They can be extended by applying for an extension no later
than 3 (three) months before the expiry of the captive
breeding permit. The management of captive breeding
permits is regulated in the Minister of Forestry Regulation
Number 69/Menhut-11/2013 concerning the Captive
Breeding of Wild Plants and Animals.

One of the requirements needed in applying for a
captive breeding permit is proof of the legality of the origin
of the wildlife bred. The sambar deer captive breeding at
Pertamina RU 2 Dumai does not yet have a legal document
on the origin of the sambar deer. So, in the future, it is
necessary to strive for the availability of legal documents
of the origin of this wildlife so that it will further
strengthen the deer breeding permits that have been
obtained.
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In managing wildlife captivity, under the mandate of
government regulations, there are obligations for the
breeder to carry out captive activities (Government
Regulation No. 8 of 1999), namely: (i) Make a parenting
book about wild plants or animals in captivity; (ii)
Implement a system of marking and certification of breed
individuals in captivity; (iii) Prepare and submit periodic
reports to the government; (iv) Maintaining the purity of
protected wildlife species until the first generation.

From the search for documents, the mandatory
documents are Documents of Availability of a Parent Book
(Studbook)/Logbook, Documents of marking or tagging of
species in captivity, Documents of population development
(Growth of fawn and Mortality rate), and Reporting and
planning Documents (Monthly Report and Annual Work
Plan) not yet available. The captive deer breeding at
Pertamina RU 2 Dumai only received a captive permit in
2019, so it has only been running for 2.5 years. It can be
prepared for the preparation of these documents. In
particular, no documents show the existence of a
management agency appointed by the company to manage
the sambar deer captive breeding at Pertamina RU 2
Dumai. The existing management is still under the
responsibility of the HSSE head, who is assisted by 2 or 3
field workers (keepers).

Meanwhile, Pertamina EP 4 Cepu's Javan deer captive
breeding already has legal documents on the origin of the
Javan deer. The availability of documents on the legality of
the origin of these animals will further strengthen the deer
breeding permits that have been obtained. The mandatory
documents such as Documents of Availability of a Parent
Book (Studbook)/Logbook, Documents of marking or
tagging of species in captivity, Documents of population
development (Growth of tillers and Mortality rate), and
Reporting and planning documents (Monthly Report and
Annual Work Plan) are available. Javan deer captive
breeding by Pertamina EP 4 Cepu got a captive permit in
2015 and received a distribution permit for animals starting
in 2017. Some documents show the company appoints a
management agency to manage the Javan deer breeding at
Pertamina EP 4 Cepu.

The Javan deer captive breeding at Pertamina EP 4
Cepu has been conducted intensively, including population
and habitat management (Subeno and Mukhlison 2016).
Population  management  emphasizes  setting  the
composition of the population, which is very important in
supporting the reproductive process (Christie et al. 2012;
Zakaria et al. 2016; Kaumanns et al. 2020). At the same
time, habitat management is emphasized by providing the
availability and adequacy of deer feed at all times (Dahlan
and Dawend 2013; Khattak et al. 2021). This feed is vital
in supporting the growth and performance of deer in
captivity so that deer in captivity have reproductive
capabilities according to the developmental age of the deer
(Hutapea et al. 2021). It can be seen that the deer
population development in Pertamina EP 4 Cepu deer
captivity shows a significant increase from time to time.
Khan et al. (2017) reported the population trends of captive
animals showed the enormous increase in population.
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Minister of Forestry Regulation No. 19 of 2005 article
71 states that every breeder who conducts captivity, as
referred to in Article 4 paragraph (1) letters b and c, and
paragraph (2) letter a, is obliged to return to their natural
habitat from captive-bred plant and animal specimens of
this type. They are protected species that have met the
captive qualification standards of at least 10% of the
captive yields. The return of captive-bred plants and
animals, as referred to in paragraph (1), is carried out if
they meet the requirements, among others: (1) have high
genetic value, which is close to the parent or origin seed;
(2) the population of this species is low so that restocking
will help restore the population; (3) free from disease; (4)
not physically disabled; (5) predicted to be able to survive
in natural habitats; (6) release habitat is a natural
distribution area, or it known in its life history, the species
has existed in the area; (7) the release habitat is technically
adequate and able to accommodate the life of animal
specimens to be released; and (8) Pay attention to/consider
animal behavior. Based on this regulation, Javan deer
captive breeding held by Pertamina EP 4 Cepu in KPH
Parengan and Sambar deer captive breeding by Pertamina
RU 2 Dumai are obliged to release Javan deer from captive
breeding that has been managed.

The Pertamina RU 2 Dumai sambar deer captive
breeding has been carried out since 2016, starting with the
construction of a breeding cage and its facilities, including
bringing in broodstock of sambar deer. However, during
four years of management, the documents required for
captive management assessed by the Nature Resources
Conservation Agency (BKSDA) were not fully available.
Consequently, the population increment in captive breeding
could not participate in the reintroduction program.
Whereas the Pertamina EP 4 Cepu Javan deer captive
breeding built captive cages and facilities in 2014, followed
by bringing in broodstock of Javan deer. Management
documents, population management, and habitat
management were conducted intensively, and as a result,
during the captive breeding assessment by BBKSDA Jawa
Timur, this captive breeding received an excellent value
(A). The population development shows an increasing
trend from the initial population of 20 individuals within
four years became 56 individuals. The results of this
population development took 10% to be released into the
wild. Four years since the captive deer breeding was
established, Pertamina EP 4 Cepu succeeded in releasing 4
Javan deer (Rusa timorensis) from captive breeding of
Javan deer located in KPH Parengan. The release was
carried out to coincide with the National Flower and
Wildlife Love Day, which fell on November 5, 2018. In
2018, 4 captive-breed Javan deer were released in their
natural habitat of Tahura R. Soeryo, East Java. This Javan
deer release activity is the first carried out in Indonesia. In
conclusion, Javan deer captive breeding of Pertamina EP 4
Cepu, managed through proper management of population,
habitat, and infrastructure, can support the addition of
Javan deer populations in their natural habitats. While The
Pertamina RU 2 Dumai sambar deer captive breeding has
not managed the population and habitat properly, its
population growth has yet to be able to support release in
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nature. For this reason, Javan deer captive breeding of
Pertamina EP 4 Cepu needs to maintain the management
that has been carried out in terms of population, habitat,
and infrastructure. While The Pertamina RU 2 Dumai
sambar deer captive breeding must be carried out to
complete the documents needed in captive management
must complete the deer captive infrastructure and complete
habitat management so that it follows management
standards.
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