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Abstract :

A research to monitor the presence of Sumatran elephant between two ecosystem in Sembilang National Park (TNSTNS)
and palm palm oilplantation has been conducted on March until June 2019 at Semenanjung Banyuasin Semenanjung,
South Sumatra. This research aimed to verifythe presence of Sumatran elephantpopulation and to estimate the number
of elephant individuals in the area. The methods used weredirect observation during the day and indirect monitoring
through installation of Camera Traps for 1 month. In addition, secondary data was collected in the form of data ar-
chives from the palm oil plantation records and interviews with affected plantation workers. From direct observation,
Wedirect encountered one elephant individual and fifteensigns of elephant activities, such as sounds, footprints, and
feces. From camera trap photos, we identified and verified onepopulation of Sumatran Elephants which consisted of at
least twenty-two individuals with composition as follows: eight adult females, two young females, three infant females,
and nine males. The ecotone area between TNS and palm palm oil plantation should be designated as a new habitat
patchof Sumatran elephant that needs to be managed appropriately in order to maintain the designation of the area as a
conservation area.
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extinction due to trade and hunting. Under national regula-

1. Introduction tion (Government Regulation No. 7 Year 1999 and Minis-

Sumatran elephants (Elephas maximus suma-

tranus), a sub-species of Asian elephants (Elephasmaxi-
mus), can be found in the island of Sumatra, Indonesia [1].
Based on international protection status, Sumatran ele-
phants are categorized as Critically Endangered in IUCN
Red List of Threatened Species [2] and classified as Ap-
pendix | according to CITES, which means vulnerable to

try of Environment and Forestry Regulation No. 106 Year
2018), Sumatran elephantsare categorized as protected spe-
cies.

Sumatran elephant habitat generally consists of
several types of forests, namely swamp forest, peat swamp
forest, lowland forest, and low mountain forest [3]. The
natural habitat of elephants experience losses due to forest
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conversion for various purposes and high habitat disturb-
ance due to human activities, such as logging and land
burning that result in changes in the ability of land to ac-
commodate the number of Sumatran elephants [4].
Change in the distribution and imbalances of elephant life
can be caused by changes in habitat conditions [5]; [6].
Changes in habitat conditions cause habitats of Sumatran
elephants to be fragmented, which results in isolation of
elephants in these habitat patches.

South Sumatra Province has eight Sumatran ele-
phant habitat patches, which consist of: Benakat Se-
manggus, Meranti Sungai Kapas, Lalan, Jambul Nanti
Patah, Mesuji, Saka Gunung Raya, Suban Jeriji, and Sugi-
han [7]. Based on data Natural Resources Conservation
Agency of South Sumatera (BKSDA), the number of ele-
phants in South Sumatra are gues estimated to be 178 in-
dividuals [8].

Sembilang National Park and its surrounding are-
as has not been included in the 8 elephant habitat patches
in South Sumatra identified by [7]. The presence of Suma-
tran elephants in Sembilang was first observed in 2017
(Pirnanda pers. Observ.) in the ecotone area between TNS
and adjacent palm oil plantation. Sighting reports from the
palm oil plantation workers also confirmed the presence
of Sumatran elephants within the area. In February 2019, a
rapid survey conducted in the area foundfourSumatran
elephants individuals through direct encounter [9]. How-
ever, there has not been a more detailed survey conducted
in the area to assess the presence and population size of
Sumatran elephants.Therefore, it is necessary to conduct
research in more details on the population of Sumatran
elephants in the area TNS and palm oil plantation to esti-
matethe number of Sumatran elephants individuals that
exist in the area.The purpose of the research is to identify
the namber of individuals elephas and to determine the
distribution are of Elephas in the area.

2. Materials and Methods

The study was conducted in the Banyuasin
Semenanjung, Sembilang National Park (TNS),
Sembilang Management Section, Banyuasin District,
South Sumatra Province, specifically in the area TNS and
palm oil plantation(Figure 1).Sembilang was designated as
a national park in 2003 by Decree of the Minister of For-
estry No: 95/Kpts-11/2003 with a total area of 202.896,31
Ha. 20% of remaining mangrove forests in Sumatra are
located in TNS [10]. Since 2017, TNS is managed under
Berbak and Sembilang National Park Office. TNS is
divided into two management sections, one of which is the
Sembilang Management Section (SPTN Wilayah II)
which is included in the Banyuasin District of South
Sumatra Province. It is located at 104°13'-104°63'E and
1°63'-2° 48'S with the southern part bordering with palm
oil plantation.

Figure 1. Location of Study Area (Sembilang National
Park and Palm Oil Plantation in Semenanjung) Banyuasin

Methods
Monitoring activities used 3 (three) methods, as follows:

Field Observation

We used two methods for field observation, which
consisted of Recce walk and drone observation. The
Reconnaissance transect (Recce walk)involve observers
moving through habitats in a particular direction, but
unlike transect lines,Recce walk is not restricted to
following certain routes and are free to take the most
opposite path [11]. Recce walk was done on foot and boat
by moving slowly along rivers/canals or paths that passed
through or were adjacent to elephant habitats.Second,
drones were used to observe areas that were not accessible
by foot or by boat to detect direct and indirect signs of ele-
phants.Direct encounter with elephants and indirect signs
of elephant activities, such as sound, footprints, feces, and
plant damage caused by elephant browse such as debarka-
tion, branch breaking, and uprootingwereobserved to
indicate the presenceof elephants in the area. When we en-
countered elephants or indirect signs of elephant activities,
we took the following data: time and date, coordinates us-
ing GPS, estimated age and sex (if direct encounter), diam-
eter of footprints, and estimated age of indirect signs.

For footprints, we used the following characteris-
tics to estimate the age of footprints encountered in the
field, based on expert’s judgement from senior ma-
houts/elephant keeper (Setiyono) in South Sumatra BKS-
DA: new footprints (less than five days old) were charac-
terized by intact shape, grasses that were trampled by ele-
phants were still fresh/green; old footprints (more than five
days) were characterized by less intact shape, grasses that
were trampled by elephants have withered or dried. For age
of elephant’s feces, also based on mahouts’ expert judge-
ment, we characterized new feces (1-3 days) from the
shape, colour, wetness, and odour. New feces are relatively
still intact, black/dark brown in color, still watery, and has
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stronger odour. Old feces (more than 3 days) were usually
dry, odourless, and the shape was no longer intact.

Installation of Camera Traps

Fourteen (14) camera traps (Bushnell Trophy
Camera Brown model 119836 and Reconyx HC 500)
were installed for £ 30 days (from May to June 2019) in
the study area (figure2) consisting of 10 units installed
along 5 different transects (2 units on each transect) and 4
units installed nearthe water gate area. Based on the
modification of the mounting method from [12], the
camera is mounted on a tree with a height of 40 cm from
the ground and the position of the camera facing the path
at a distance of 2.5 meters mounted facing each other.
Camera traps were installed in areas where traces of Su-
matran elephants were observed previously, either through
direct or indirect encounters and from reports from palm
oil plantation workers. In each location where camera trap
was installed, we recorded the coordinates using GPS. The
photos with Sumatran elephants resulted from camera
traps were identified together with the Padang Sugihan
Wildlife Refuge representatives who worked as Mahout
and forest ranger from the South Sumatra Natural Re-
source and Conservation Agency (South Sumatra BKS-
DA), TNS Management Office, IPB University
Biodiversity Staff, and Master’s students in Biology from
Sriwijaya Universityby identifying the differences in the
morphology, such as body sizes (high), sex, and distinct
physical features of body parts (trunk, tusk, ear, tail, skin).

Figure 2. Location of camera trap installation (Sembilang
National Park and Palm oil Plantation In Semenanjung
Banyuasin)

Secondary Data Collection

Secondary data was collected through interviews.
We interviewed palm oil plantation workers adjacent to
the study area.interviewed include securing palm oil plan-
tations Mr. A. Rafik, field workers Mr.Iskandar and con-
servation staff Mr.Dwi Prasetio.

3. Results and Discussion

The initial survey activity of the Sumatran
elephant's presence was intended as a first step to monitor
elephants in Sembilang. During the implementation of the
activities, only one individual was found through direct
encounter, no other elephant individual was found directly,
but there were traces of elephant activity in the form of
feces, footprints, and plant damage caused by elephant
browse (Figure 3).

< |

Figure 3. Signsof elephant activities; (a) Feces, (b)
Footprints, (c) Directen counters (d) Predicted to be ele-
phant habitat from Droneand (e) Traces of Elephant food

We found one direct and at least 15 indirect signs
of Sumatran elephants presence in the area. Based on the
table below (Table 2), it can be seen that most of the indi-
rect signs of Sumatran elephants activity recorded in the
field were relatively new signs (less than one week old).
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Table 2. Data on Sumatran Elephant Activity Findings

No Findings Size (cm) Date Note.
1 footprint and feces 393&;nd 12/05/2019 estimated of mother and baby (£ 1-1,5 years old)
2 Footprint 42 13/05/2019 found elephant path too
3 Feces 43 13/05/2019 Estimated to be 5 days old
4 Sounds 40 15/05/2019 on the way back from transect
5 Footprint 39 17/05/2019 Old footprint
6 footprints and plant 39 17/06/2019 estimated to be recent
damage
7  Footprint 34 17/06/2019 estimated more than one week
8 Feces 13 18/06/2019 Estimated to be 3 days old
9 Footprint 39 18/06/2019 Estimated to be 4 days old
10 Footprint 39 18/06/2019 Estimated to be 3 days old
11 Footprint 39 18/06/2019 Estimated to be 6 days old
12 Footprint 39 17/06/2019 Estimated to be 7 days old
13 Footprint 40 17/05/2019 Estimated to be 4 days old
14 Feces 13 17/06/2019 Estimated to be 3 days old
15 Feces 13 18/06/2019
16 direct encounter 42 03/03/3019 1 adult male

Table 3.Results of Identification Sumatran Elephant Individuals from Camera Trap Photos

No Code Information

1 M1  Male juvenile, penis is clearly seen, short tusks

2 M2  adult male, long tusks, signs of fracture on the right tusk are clearly seen
3 M3 male juvenile, pointy tusks, long tail, intact and flat earlobes

4 M4 Male, estimated only + 14 years old.Tusk and tail are broken

5 M5  Dominant adult malelong tail, torn edges of ear lobes
6
7
8
9

M6  almost adult male, have long tusks
M7  Have a long tail, the right tusk is shorter and blunt
M8  Has a stump tail with tusks. Chest and neck are sagging.
M9  male adult, with a stump tail
10 F1  Adult Female, cataract eyes, torn ears, estimated age + 30 years, indication of pregnancy, hairless
tail
11 F2 Adult Female, torn earlobes
12 F3  adult female, pregnant, estimated age + 19 years old
13 F4  Adult Female, long and hairy tail
14 F5  Adult female, has a bump at the back
15 F6 infant female, has a bump at the back
16 F7  young female, estimated age = 15years old, long and hairy tail, flat earlobes
17 F8 infant female, estimated age 3 years old
18 F9 Adult female, varicose veins, torn ears, proboscis nodules, estimated age * 20 years,
19 F10 pregnant female, longstump tail overthe knee, estimated age of + 25 years
20 F11  adult female, long and hairy tail
21  F12 infant female, small body, hair on head is still standing, estimated age + 1 year
22 F13  Young female, tail’s hair is still intact,
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Figure 5.Identified Sumatran Elephant Individuals from Camera Trap Photos(females (F1-F13) and Males (M1-

MO).
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Figure 4. Direct and indirect findings of Sumatran ele-
phants from field observation in study area

Based on interview results, cases of elephants en-
tering the palm oil plantation have started since 2011 The
number of elephant individuals entering the plantation was
estimated to be 4-5 individuals, with the following charac-
teristics: males, one had a long tail, one had stump tail, all
had tusks, and all had large bodies. The elephants usually
entered the plantation from the border of TNS during the
afternoon. During the rainy season (from January-May),
Sumatran elephants were observed more often (almost
every day) entering the palm oil plantation from the
TNSin the morning or in the afternoon.

Identification of Sumatran Elephant Individuals from
Camera Traps

From the fourteen cameras installed, only two
cameras, namely camera five at the transect threeand
camera thirteenat the water gate location, successfully
captured elephant activity during the day and night time.
From the camera trap photos, we identified 22 Sumatran
elephant individuals which consisted of 8 adult females, 2
young females, 3 infant females, and 9 males. The
identification result can be seen in Table 3 an figure 5as
follows:

Based on South Sumatra BKSDA mahout's
explanation from camera trap photos, the Sumatran
elephant in the research location could be categorized
asswamp elephant. This is characterized by the size and
shape of the body and the leg. Elephants living in swampy
habitats tend to have wider legs and body, but relatively
smaller in overall size. Based on the results obtained, we
identified two parent female elephants estimated age +
fourty years old(Code: F1) and estimated age of twenty
years old (Code: F9). Both of these individual elephants
had distinctive characteristics. It can be seen in Figure 3,
that individual F1 had a relatively large body with the
condition of almost all skin sagging, white eyes (possibly
caused by cataracts), and ripped ears.From those character-
istics, F1 was suspected to be the oldestfemale in the
research location. Individual F9 was characterized with
distinct varicose veins on its legs, distinct white nodules on
its trunk, and ripped ears. Other individuals suspected of
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being mother and infantwereF5 and F6, because they
were always together, and the backs of the two individual
elephants had similar shaped lumps. F11 and F12 were
also suspected as mother and infant, because F12 were
always seen under F11 and F11 had active mammary
glands.

We identified one dominant male elephant (code:
Mb5) at the study site.We strongly suspected that the
elephant was the leader of the group, because it always
walkedat the back and separated from the group.From the
camera trap photos, M5 was identified to secreteliquid
from its temporal gland, which might indicate that the
elephant was in a period of lust [13], although there was
no strong supporting evidence.

From the results of this study, we encountered one
Sumatran elephant individual and found at least fif-
teenindirect signs of Sumatran elephants activities in the
study area, which confirmed the presence of Sumatran
elephants in the ecotone of Sembilang National Park and
palm oil plantation. From camera trap photos, we identi-
fiedat least twenty two Sumatran elephant individuals,
which consisted of nine males and thirteenfemales. We
found at least treeinfants within the population, which in-
dicates that the population is a breeding population.

Compared to previous study conducted in the area,
which found fourelephant individuals [9], the finding of
twentytwoelephant individuals is a significant finding,
considering the status of Sumatran elephants as critically
endangered species with only 2.400-2.800 individuals left
in Sumatra [14]. Compared to number of elephant popula-
tion in other areas obtained from occupancy surveys by
[15], such as Bukit Barisan Selatan National Park in Lam-
pung (498 individuals in 3568 km? of area) and Way
Kambas National Park in Lampung (180 individuals in
1235 km? of area), twenty twoindividuals in approximate-
ly 750 km? of Banyuasin Semenanjung can be considered
densely populated.A herd of 40-60 Sumatran elephants in
fragmented rainforest habitat had a home range size of
approximately 95-97.4 km?[16],.

In 2019, South Sumatra BKSDA guesstimated the
total number of Sumatran elephants in South Sumatra is
178 individualsdistributed in 8 habitat patches [8]..With
this finding, the total number of Sumatran elephant indi-
viduals in South Sumatra rises to approximately 200 indi-
viduals. However, the area where this research was con-
ducted has not yet been included as habitat patch of Suma-
tran elephants in South Sumatra. Considering the size of
Sumatran elephant population in the area, the ecotone be-
tween TNS and palm oil plantation should be included as
a habitat patch. Frequent records of elephants entering
palm oil plantation bordering TNS, causing crop damage
and economic losses to the plantation, also escalated the
urgency to manage the area to ensure the long-term sur-
vival of this elephant population. Management strategies,
both to mitigate human-elephant conflicts and to monitor

the elephant population itself, need to be developed by
Berbak and Sembilang National Park Office, South Suma-
tra BKSDA, and adjacent palm oil plantation company.

One of the limitations when conducting this study
was the habitat condition, which was dominated by tall
grasses. Tall grasses measuring 2-4 meters in height pre-
vented direct observation by observers as well as indirect
observation by drones. Limited number of trees in the area
also made finding suitable place to mount camera traps
challenging. However, we found that installing camera
traps in locationswith high elephant’s activities is by far the
best method to monitor elephants in the area.More detailed
research will still be needed to provide robust management
strategies of the elephant population:

4. Conclusion

Monitoring activities that have been carried out on
the existence of the Sumatran Elephant (Elephas maximus
sumatranus) in the ecotone area between Sembilang
National Park and palm oilplantation throughfield obser-
vation survey, interviews with palm oil plantation workers,
and installation of camera traps. We identified 1 population
with a total of 22 individual elephants consisting of 8 adult
females, 2 young females, and 3 infant females, and 9 male
individuals. In addition, we also found indirectsigns of
elephant’s activities in the form of footprints measuring
38-40 cm, accompanied by boli / feces.

5. Acknowledgement

The authors thank to the Project KELOLA
Sendang, ZSL-Indonesia for their support so that this
activity can run. To Berbak and SembilangNational Park
Management Office, all members of the Kibass and HaKI
team, and the monitoring team namely: Mr.Sigit Prasetio
(Staff GIS of ZSL — Project KELOLA Sendang), Mr.
Eugenio and Riza Khadarisman (Sembilang National Park-
Field Guides), Guntur Pragustiandi and Rio Firman
Saputra (PostGraduate Unsri-Drone operator), Pormansyah
(Post Graduate- Data Field), Subartini (Unsri-Student),
Bpk Nasir and Sauri (Speedboat Drivers), Anton, Dwi
Prasetio, Iskandar and Khaidir (Staff of PT Raja Palma)
and communities in the study areas.

References

[1]. Abdullah, Joko, T.I., Devi, N.C., & A. Ajarmidi.
2009. Estimasi Daya Dukung Habitat Gajah Sumatera
(Elephas maximus sumatranus Temminck)
Berdasarkan Aktivitas Harian Dengan Menggunakan
Sistem Informasi Geografis (GIS) Sebagai Solusi
Konflik Dengan Lahan Pertanian. Berk.Penel. Hayati
Edisi Khusus. 3B: 29-36.

Dafid Pirnanda et al, 2020 |


http://jurnal.unsyiah.ac.id/JBE/article/download/799/739
http://jurnal.unsyiah.ac.id/JBE/article/download/799/739
http://jurnal.unsyiah.ac.id/JBE/article/download/799/739
http://jurnal.unsyiah.ac.id/JBE/article/download/799/739
http://jurnal.unsyiah.ac.id/JBE/article/download/799/739
http://jurnal.unsyiah.ac.id/JBE/article/download/799/739
http://jurnal.unsyiah.ac.id/JBE/article/download/799/739

[2]. Annonymous, (2019), Kawasan Jelajah Perkecil kon-
flik. Kompas https://kompas.id/baca/utama/2019
/06/15/kawasan-jelajah-perkecil-konflik/

[3]. Bezuijen, M.R., Suryansyah, B., Huda, 1., Pratjihno,
P., Adriyono, S., Potess, L.F., & Sommerlad, R.
2005. False Gharial (Tomistomaschlegelii) Surveys in
West Kalimantan, Indonesia. Technical report: TTF /
PRCF Co-operative Tomistoma Project, pp v:1-42.

[4]. Ciszek, D. 1999. "Elephas maximus" (On-line),
Animal Diversity Web. Accessed October 24, 2014
at http://animaldiversity.ummz. umich.edu/ accounts
/Elephas_maximus/.

[5]. CITES. (2017). Asian Elephant. (online, accessed
December 8, 2017, https://cites.org/eng/gallery/ spe-
cies/mammal/asianelephant.html).

[6]. Hidayat, B., Travolindra,Y., Ridwan A., Erwin, E.,
Yustian, 1. (2019), Recent observations of Elephas
maximus sumatranus in Sembilang National Park,
South Sumatra. Biovalentia: Biological Research
Journal e-ISSN: 2477-1392 Vol. 5 No. 1, May 2019.

[7]. Gopala, A., Hadian, O., Sunarto, Sitompul, A., Wil-
liams, A., Leimgruber, P., Chambliss, S.E.
&Gunaryadi, D. 2011. Elephas maximus ssp. suma-
tranus. The IUCN Red List of Threatened Spe-
cies 2011:e.T199856A9129626. http://dx.doi.org/10.
2305/IUCN.UK.2011-2.RLTS.T199856A9129626
.en. Downloaded on 08 August 2019.

[8]. Hamid, A. 2002. Mengenal Dari Dekat Gajah Su-
matera di  Ekosistem  Leuser. http://rejang-
lebong.blogspot.com/2008/04/mengenal-dari-dekat-
gajahsumatera-di.html. Diakses pada 1 Maret 2015.

[9]. IUCN Red List. 2008. The IUCN Red List Of
Threatened Species: Sumatran Elephant (Elephas
maximus ssp.sumatranus). 1-7.

[10]. Junaidi, R. dan Wilson, N. 2012. Inventarisasi
Jenis-Jenis Mamalia DiHutan Pendidikan Dan
Penelitian Biologi (HPPB) Universitas Andalas
Dengan Menggunakan Camera Trap. Jurnal Biologi
Universitas Andalas. 1(1): 27-34.

[11]. K. Berilani, H S. Alikodra, B Masy’ud, M D
Kusrini 2018. Food preference of Sumatran elephant
(Elephas maximus sumatranus) to commodity crops
in human-elephant conflict area of Aceh, Indonesia J.
Phys.: Conf. Ser. 1116 052015. Pages: 226-235.

[12]. Lin L, Feng L, Pan W, Guo X, Zhao J, L Ai-
dong, Zhang L. 2008. Habitat selection and the
change in distribution of Asian elephants in Meng-
yang Protected Area, Yunnan, China. Acta Theriol.53
(4): 365-374.

[13]. Mahanani, A.l. 2012. Strategi Konservasi
Gajah Sumatera (Elephas maximus sumatranus
Temminck) Di Suaka Margasatwa Padang Sugihan
Provinsi Sumatera Selatan Berdasarkan Daya
Dukung Habitat. [Tesis]. Semarang: Universitas
Diponegoro. xiv + 127 him.

[14]. Santiapillai, C., & Hayani, S. (1986). Aspect of
the Ecology of he Sumatran Elephant in the Way
Kambas Game Reserve, South Sumatera.
WWF/IUCN Report, 1984.

[15]. Santosa, Y., Supartono,dan Machmud, T. (2011).
Preferensi dan Pendugaan Produktivitas Pakan Alami
Populasi Gajah Sumatera (Elephas maximus
sumatranus Temmick, 1847) di Hutan Produksi
Khusus (HPKh) Pusat Latihan Gajah (PLG) Sebelat,
Bengkulu Utara. Jurnal Media Konservasi. 16(3):149-
155.

[16]. Shoshani, J., dan Eisenberg, J.F. 1982. Mammalian
Species: Elephas maximus. The American Society of
Mammalogists. 182:1-8.

[17]. Sitompul, A.F., C.R. Griffin & T.K Fuller. 2013.
Sumatran elephant ranging behavior in a fragmented
rainforest landscape. International Journal of Biodi-
versity and Conservation Vol. 5(2), pp. 66-72.

[18]. Sukmantoro Y.W.at al. 2018. Distribution and hab-
itat preferences of Sumatran elephant (Elephas maxi-
mus sumatranus) in Riau, Indonesia. BIODIVERSI-
TAS: 1412-033X Volume 20, Number 1.

[19]. Sukumar, R. 2003. The Living Elephants:
Evolutionary Ecology, Behavior, and Conservation.
Oxford University Press.

[20]. Susilowati, O., Mahanani, A.l, Yustian, I.,
Setiawan, D., & Sumantri, H. 2016. Identifikas dan
Pemetaan Kantong-Kantong Habitat Gajah dan
Harimau di Sumatera Selatan. Kerjasama Balai
Konservasi Sumber Daya Alam (BKSDA) Sumatera
Selatan,Universitas Sriwijaya dan GIlZ-Biodiversity
and Climate Change (BIOCLIME).hal: 14, 28-30.

[21]. World Wide Fund for Nature. 2005. Human Wild-
life Conflict Manual. Wildlife Management Series.
WWEF, Southerm African Regional Programme Office
(SARPOQ). Harare. Zimbabwe.

[22]. Yansyah, D. 2005. Inventarisasi Jenis Pakan Gajah
Sumatera di Pos Penelitian Sikundur,Ekosistem
Leuser. [Skripsi]. Universitas Syah Kuala. Banda
Aceh.

[23]. Yustian. I., Setiawan. A., Setiawan. D., Igbal. M.,
Indriati. W., Aprilia. 1., Prasetio. CP., Pratama. R.,
Noberio. D., Saputra. RF., Pragustiandi. G. 2016 Pan-
duan Survey Cepat Keanekaragaman Fauna di Su-
matera Selatan. FMIPA: Universitas Sriwijaya.

[24]. Hedges et al. 2005. Distribution, status, and con-
servation needs of Asian elephants (Elephas maximus)
in Lampung Province, South Sumatra, Indonesia. Bio-
logical Conservation 124: 35-48.

[25]. Soehartono, T., Susilo, H.D., Sitompul, A.F., Gun-
aryadi, D., Purastuti, E.M., Azmi, W., Fadhli, N. and
Stremme, C. 2007. Strategi dan rencana aksi kon-
servasi gajah Sumatera dan gajah Kalimantan 2007-
2017. Jakarta.

Dafid Pirnanda et al, 2020 | _


https://kompas.id/baca/utama/2019%20/06/15/kawasan-jelajah-perkecil-konflik/
https://kompas.id/baca/utama/2019%20/06/15/kawasan-jelajah-perkecil-konflik/
https://kompas.id/baca/utama/2019%20/06/15/kawasan-jelajah-perkecil-konflik/
https://kompas.id/baca/utama/2019%20/06/15/kawasan-jelajah-perkecil-konflik/
https://www.researchgate.net/publication/325734968_False_Gharial_Tomistoma_schlegelii_Surveys_in_West_Kalimantan_Indonesia
https://www.researchgate.net/publication/325734968_False_Gharial_Tomistoma_schlegelii_Surveys_in_West_Kalimantan_Indonesia
https://www.researchgate.net/publication/325734968_False_Gharial_Tomistoma_schlegelii_Surveys_in_West_Kalimantan_Indonesia
https://www.researchgate.net/publication/325734968_False_Gharial_Tomistoma_schlegelii_Surveys_in_West_Kalimantan_Indonesia
https://www.researchgate.net/publication/325734968_False_Gharial_Tomistoma_schlegelii_Surveys_in_West_Kalimantan_Indonesia
Ciszek,%20D.%201999.%20%20%22Elephas%20maximus%22%20(On-line),%20Animal%20Diversity%20Web.%20Accessed%20October%20%2024,%20%20%202014%20%20%20at%20%20http:/animaldiversity.ummz.%20umich.edu/%20accounts%20/Elephas_maximus/
Ciszek,%20D.%201999.%20%20%22Elephas%20maximus%22%20(On-line),%20Animal%20Diversity%20Web.%20Accessed%20October%20%2024,%20%20%202014%20%20%20at%20%20http:/animaldiversity.ummz.%20umich.edu/%20accounts%20/Elephas_maximus/
Ciszek,%20D.%201999.%20%20%22Elephas%20maximus%22%20(On-line),%20Animal%20Diversity%20Web.%20Accessed%20October%20%2024,%20%20%202014%20%20%20at%20%20http:/animaldiversity.ummz.%20umich.edu/%20accounts%20/Elephas_maximus/
Ciszek,%20D.%201999.%20%20%22Elephas%20maximus%22%20(On-line),%20Animal%20Diversity%20Web.%20Accessed%20October%20%2024,%20%20%202014%20%20%20at%20%20http:/animaldiversity.ummz.%20umich.edu/%20accounts%20/Elephas_maximus/
https://cites.org/eng/gallery/%20species/mammal/asianelephant.html
https://cites.org/eng/gallery/%20species/mammal/asianelephant.html
https://cites.org/eng/gallery/%20species/mammal/asianelephant.html
https://cites.org/eng/gallery/%20species/mammal/asianelephant.html
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/53
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/53
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/53
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/53
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/53
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
http://dx.doi.org/10.2305/IUCN.UK.2011-2.RLTS.T199856A9129626%20.en
https://www.iucnredlist.org/species/pdf/9129626/attachment
https://www.iucnredlist.org/species/pdf/9129626/attachment
https://www.iucnredlist.org/species/pdf/9129626/attachment
http://jbioua.fmipa.unand.ac.id/index.php/jbioua/article/view/9
http://jbioua.fmipa.unand.ac.id/index.php/jbioua/article/view/9
http://jbioua.fmipa.unand.ac.id/index.php/jbioua/article/view/9
http://jbioua.fmipa.unand.ac.id/index.php/jbioua/article/view/9
http://jbioua.fmipa.unand.ac.id/index.php/jbioua/article/view/9
https://iopscience.iop.org/article/10.1088/1742-6596/1116/5/052015
https://iopscience.iop.org/article/10.1088/1742-6596/1116/5/052015
https://iopscience.iop.org/article/10.1088/1742-6596/1116/5/052015
https://iopscience.iop.org/article/10.1088/1742-6596/1116/5/052015
https://iopscience.iop.org/article/10.1088/1742-6596/1116/5/052015
https://link.springer.com/article/10.1007/BF03195197
https://link.springer.com/article/10.1007/BF03195197
https://link.springer.com/article/10.1007/BF03195197
https://link.springer.com/article/10.1007/BF03195197
https://link.springer.com/article/10.1007/BF03195197
http://eprints.undip.ac.id/36861/
http://eprints.undip.ac.id/36861/
http://eprints.undip.ac.id/36861/
http://eprints.undip.ac.id/36861/
http://eprints.undip.ac.id/36861/
http://eprints.undip.ac.id/36861/
http://garuda.ristekbrin.go.id/documents/detail/1323577
http://garuda.ristekbrin.go.id/documents/detail/1323577
http://garuda.ristekbrin.go.id/documents/detail/1323577
http://garuda.ristekbrin.go.id/documents/detail/1323577
http://garuda.ristekbrin.go.id/documents/detail/1323577
http://garuda.ristekbrin.go.id/documents/detail/1323577
http://garuda.ristekbrin.go.id/documents/detail/1323577
https://repository.si.edu/bitstream/handle/10088/4414/Shoshani1982.pdf
https://repository.si.edu/bitstream/handle/10088/4414/Shoshani1982.pdf
https://repository.si.edu/bitstream/handle/10088/4414/Shoshani1982.pdf
https://www.researchgate.net/publication/326302413_Sumatran_elephant_ranging_behavior_in_a_fragmented_rainforest_landscape
https://www.researchgate.net/publication/326302413_Sumatran_elephant_ranging_behavior_in_a_fragmented_rainforest_landscape
https://www.researchgate.net/publication/326302413_Sumatran_elephant_ranging_behavior_in_a_fragmented_rainforest_landscape
https://www.researchgate.net/publication/326302413_Sumatran_elephant_ranging_behavior_in_a_fragmented_rainforest_landscape
https://smujo.id/biodiv/article/view/3409
https://smujo.id/biodiv/article/view/3409
https://smujo.id/biodiv/article/view/3409
https://smujo.id/biodiv/article/view/3409
https://www.amazon.com/Living-Elephants-Evolutionary-Behaviour-Conservation/dp/0195107780
https://www.amazon.com/Living-Elephants-Evolutionary-Behaviour-Conservation/dp/0195107780
https://www.amazon.com/Living-Elephants-Evolutionary-Behaviour-Conservation/dp/0195107780
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://adoc.pub/identifikasi-dan-pemetaan-kantong-kantong-habitat-gajah-dan-.html
https://wwf.panda.org/?uNewsID=88920
https://wwf.panda.org/?uNewsID=88920
https://wwf.panda.org/?uNewsID=88920
https://wwf.panda.org/?uNewsID=88920
https://www.researchgate.net/publication/229387738_Distribution_status_and_conservation_needs_of_Asian_elephant_Elephas_maximus_in_Lampung_Province_Sumatra_Indonesia
https://www.researchgate.net/publication/229387738_Distribution_status_and_conservation_needs_of_Asian_elephant_Elephas_maximus_in_Lampung_Province_Sumatra_Indonesia
https://www.researchgate.net/publication/229387738_Distribution_status_and_conservation_needs_of_Asian_elephant_Elephas_maximus_in_Lampung_Province_Sumatra_Indonesia
https://www.researchgate.net/publication/229387738_Distribution_status_and_conservation_needs_of_Asian_elephant_Elephas_maximus_in_Lampung_Province_Sumatra_Indonesia
http://www.jurnal.unsyiah.ac.id/JBE/article/download/10160/8030
http://www.jurnal.unsyiah.ac.id/JBE/article/download/10160/8030
http://www.jurnal.unsyiah.ac.id/JBE/article/download/10160/8030
http://www.jurnal.unsyiah.ac.id/JBE/article/download/10160/8030
http://www.jurnal.unsyiah.ac.id/JBE/article/download/10160/8030

