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BUKTI KORESPONDENSI PADA
PROCEDIA ENVIRNONMENTAL SCIENCES

Judul Artikel: Spatial distribution and habitat use of Javan Langur (Presbytis comata): case study in
District of Kuningan

Prosesl. Pemberitahan bahwa Abstrak sudah diterima untuk dipresentasikan pada Simposium LISAT 2015

-

LISAT 2015 Abstract Acceptance Notification for Paper ID: For017 aheojkmall M

Symposium Lisat <symposiumlisat@apps.ipb.acids = % Sen, 5 Okt2015jam 07.55 ¥
Kepada: macaca_fsc@yahoo.com
Cc: |bprastdp@yahoo.com

Dear Ms. TOTO SUPARTONO,

Thank you very much for submitting an abstract to LISAT Symposium 2015 which will take place from 17 to 18 November, 2015 at
IPB International Convention Centre, Bogor, West Java, Indonasia.

Please consider this e-mail as confirmation/re-confirmation of your abstract submission. Please let us know that you receive this e-
mail by sending us a reply.

Plzase find below the details of your abstract submizsion.

Paper ID : For017

Paper's Main Topic : Forestry

Title of Paper : "Spatial Distribution and habitat utilization of Surili (Presbytis comata) in Kuningan District”
Awthor : Toto Supartono, Lilik Budi Prasetyo, Agus Hikmat, and Agus Priyono Kartono

Comment : Accepted

Mote that some abstracts are accepted with minor revision due to some reasons such as incomplete abstract elements (No
keywords, authors, and affiliation). To revise the abstract, the authors should reply this email directly and provide the relevant
information.

However, some abstracts submitted have no GIS and remote sensing related topics. So we encourage to do major revision in order
to match the sympaosium topics. The information of symposium topics could be found on http:/ilisatipb.ac.id/symposium/symposium-
topics/. Please reply this email and providing a new modified abstract.

Please find an attached file of your abstract acceptance letter. If you have inquiries, please don't hesitate to contact us.

Cnece again, thank you and see you during the conference!

With best regards,

Organizing Committee

LAPAN-IPB Satellite for Food Security
and Environmental Monitoring
hitp://lisat.ipb.ac.id/sympostum/

A

Toto Supart... .pdf

Bukti surat acceptance abstrak disajikan pada Lampiran 1



Proses 2. Reminder Pengiriman Full Paper pada Symposium [ISAT2015
I

-

Reminder on Full Paper Submissions (Deadline: October 17, 2015) YapaprEmial 1)

Kepada: selishermawati@gmail.com, erlindafaradilla@gmail.com,

sunuprapto@gmail.com, nurikhsan08@gmail.com, nur_szmis8@yahoo.com
dan 71 lainnya...

Ce: ardysaja@yahoo.com, buce_w@indo.netid, hari-ipb@yzhoo.com,
alindafm@ipb.acid, linda_medrial@yahoo.com dan 11 lainnya...

@ Symposium Lisat <symposiumlisat@apps.ipb.acid> =1 Kam, 8Okt 2015 jam 1643 ¥

Dear Lisat 2015 participants,
Good day!

We would like to remind you about the submissions of full papers for the 2nd Lisat Symposium that will held be on 17-18
Movember 2015 at IPB International Convention Center. Bogor.

We are kindly requesting to submit your full papers on or before October 17th, 2015. Please ignore this e-mail if your already
submitted your full paper.

For your information, we are glad to inform you that our proposal to publish the proceeding of this symposium to Procedia of
Environmental Science (Elsevier) is accepted. Currently, we are in the progress to finalize the contract.

‘We are also still accepting the abstract eventhough the deadline is over. Please send the abstract
tn symnncimbisat@anns inh 20 Kindbe share this infarmation toovnor colleznnes

If you need further assistance, please don't hesitate to e-mail us.
Thanks and regards,

With best regards,

Organizing Committee

LAPAN-IPE Satellite for Food Security

and Environmental Monitoring
http://lisat.ipb.ac.id/sympostum/

Proses 3. Reminder Pembayaran Registrasi Symposium LISAT2015

Reminder for registration fee of LISAT Symposium 2015 Yahoo/Email M... 3%
¢

Symposium Lisat <symposiumlisat@apps.ipb.acids
Kepada: selishermawati@gmail.com, erlindafaradilla@gmail.com,

sunuprapte@gmail.com, nurikhsan08@gmail.com, nur_azmid8@yahoo.com
dan 78 lainnya..

Cc: ardysaja@yahoc.com, buce w@indo.netid, han-ipb@yahoo.com,
alindafm@ipb.acid, linda_medrial@yshoc.com dan 10 lainnya...
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Dear Authors and Participants,

Thank you very much for your registration to the LI1Sat Symposium 2015 for Food Security and Environmental Monitoring that
will be held on 17-18 November, 2015 at IPB Convention Centre, West Java

This email is to remind you to complete the registration process by making the payment for the registration fee as soon as
possible. We will prioritize those who have completed the registration in our LISAT program including the publication of the
proceeding. However, the publication fee is not included in the registration fee.




The registration fee information could be accessed on hitp://lisat.ipb.ac.id/symposium/how-to-register/

Type of Attendee Oral Poster
Authors (Non-student) IDR 750.000 IDR 650.000
Author (student) IDR 600.000 IDR. 450.000
Non-paper participant IDR 300.000

Apart from the registration fee. vou will be asked to pay additional cost for publication (approx IDR 1.500.000) for each of the paper.
The proceeding of this LISat Symposmwm 2015 will be published on Procedia of Environmental Sciences (Administered by

Elsevier) as we are currently dealing with the process. See our previous publication on

http:/ wwwsciencedirect com'science journal 18780206/24 'supp/C.

The publication fee information will be available as soon as we have signed the contract with the Elsevier
Furthermare, You are suggested to make the payment by online transfer to this following dstail;

name: PUSAT PENELITIAN LINGKUNGAN HIDUP IPB

Account Mo: 0003894970

SWIFT CODE: BNINIDJABGR (if transfer process from abroad)

Bank BNI , Jl. Ir, Juandz MNo. 52 Bogor-Indonesia

After the payment is completed, please send your transfer proof (*.pdf or *jpeg) by e-mail to: lisatsymposium@apps.ipb.acid

All registrations must be completed on or before Movember 10, 2015. Please ignhored this email if you already done so.

If you hawve inquiries, please don't hesitate to contact us.
Cince again, thank you and see you during the conference!
With best regards,

Organizing Committee

LAPAN-IPB Satellite for Food Security
= and Environmental Monitoring

Proses 4. Pengiriman Bukti Pembayaran Keikutsertaan Symposium LISAT2015

Transfer proof and registration form 2 vahoo/Terkiim ¥¥
toto supartono <macaca_fsc@yshoo.com= B %y Kam, 22 Okt 2015 jam 15.23 Y4
Kepada: symposiumlisat@apps.ipb.acid

To:
Organising Committee of LISat 2015

Lear Sir,

My name is Toto Supartono, student in Graduate Program of Tropical Biodiversities Conservation, Bogor
Agricultural University. | would like to confirm that | had paid registration for The 2nd International
Simposium of LISat; transfer proof is attached. | tried several times to online registration, but it failed.
Therefore, | also send the registration form.

Thank you
Sincerely,

Toto Supartono

A, Unduh semua lampiran sebagai file zip

L mardm




Proses 5. Pemberitahuan bahwa Bukti Pembayaran sudah diterima oleh Panitia Penyelenggara Symposium

LISAT2015

Sympesium Lisat <symposiumlisat@apps.ipb.acid>
Kepada: macaca_fsc@yahoo.com

Dear Mr Toto supartono

Thank you for sending the transfer proof and registration form. This is to confirm that we have received
your transfer proof. And for information, you are already in our list of participants.

Again, thank you very much for your submissions, and for your great interest to LISat 2015 See you at
the conferencel

With best regards,

Organizing Committee

LAPAN-IPB Satellite for Food Security
and Environmental Monitoring
ittp://lisat.iph.ac.id/symposium/

¥ Sembunyikan pesanasli

- g2t Ao = RIS SN BIPIEY we ez

Proses 6. Pemberitahuan Kelompok Presentasi bagi peserta Symposium
|

LISAT 2015 Presenters ¥ahoo/Email M
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Symposium Lisat <symposiumlisat@apps.ipb.acid> =
Kepada: seliahermawati@gmail.com, erlindafaradilla@gmail.com,
sunuprapto@gmail.com, nurikhsan08@gmail.com, nur_azmid8@yahoo.com

dan 89 lainnya...

Dear LISAT 2015 participants,

Please find an attached file about the information related to type of prezentation during the symposium days. Due to significant
amount of abstracts submission, we can only provide 41 time slots for oral presenters. Therefore, the rest of the participants could
participate as poster presenters during the symposium days. Please note that, only papers (both oral and poster) that will be
presented in this 2015 symposium will be considered to be published on Procedia of Environmental Sciences
{ELSEVIER).

For oral presenters, the critical time for each presentation is 15 minutes. 3o we recommend you o organize your slides around
the points you intend to make, using no more one slide per minute. We recommend preparing your slides using Microsoft
PowerPoint 2007 or later. Contents and mode of presentation should be in the English language. For speed and efficiency, use
only the conference-provided computer for displaying your presentation visual aids. Presentation files must be submitted in
> advance to LISAT 2015 Secretariat assigned in each session room.




Proses 7. Pemberitahuan bahwa Pelaksanaan Symposium LISAT2015 sudah selesai dilaksanakan dan
Naskah sudah dikirimkan ke Publisher (Elsevier)

Thank you for your participation at LISAT 2015 Symposium & hope to see you
again for the next 3rd LISAT 2016 Symposium

Symposium Lisat <symposiumlizat@apps.ipb.acid> = Sen 23
Kepada: irraman®@ipb.acid, irzaman@yahoo.com, romiejhonnerie@gmail.com,
amutolib24@yshoo.com, arassyakur@yahoo.com dan 82 lzinnya...

Dear Symposium LISAT Participants,

Thank you to all who attended The Second LAPAN-IPB Satellite (LISAT) Symposium for Food Security and Environmental
Monitoring 2015 in Bogor.

It was a great two day workshop and was participated by around 150 people that come from various government and non
government institutions, private companies and also from diverse local and foreign universities We kindly appraciate the opportunity
to listen to your ideas at the forum, Your engaged participation made the event one of our best yet.

For those who presented at the symposium either in oral or poster presentation, we will send you a different email regarding to
the publication process of our proceeding. Please note that we already signed an agresment with the Elsevier and we will
appreciate your kind cooperation in order to publish your paper works at the Procedia of Environmental Science (Elsevier).

We have been waiting for your confirmation about the manuscript in order to continue the process for publication purposes.

Please note that if we haven't receivad any information from you by November 30 2015, your article will be excluded from the
proceeding.

Thank you and hope to see all of you again at The Third LAPAN-IPB Satellite (LISAT) 2016 next year. We will let you know the
date and venue soon.

With best regards,

Organizing Committee

LAPAN-IPB Satellite for Food Security
and Environmental Monitoring
htip://lisat.ipb.ge.id/sympostum,

® @ B -

Proses 8. Permintaan untuk pengiriman kembali naskah
|

&

Please submit the paper in MS Word format only. LR

Symposium Lisat <symiposiumlisat@apps.pb.acid= =1 Jum, 27 Mow 2015 jam 1205 18
Kepada: irzaman@yahoo.com, romiejhonnerie@gmail.com, amutolib24@yahoo.com
, arassyakur@yahoo.com, irzaman@ipb.acid dan 78 lainnya...

Dear Lisat Participants,

Please submit the paper in MS Word format only, we need the paper in accordance with the guidelines. If you send in .pdf form or
the other, the editing process will be difficult.

Thank you and lock forward to your cooperation.
With best regards,

Organizing Committee
LAPAN-IPB Satellite for Food Security
and Environmental Monitoring

hitp://lisat.ipb.ac.id/symposium/




Proses 9. Pengiriman Naskah yang sudah sesuai dengan Template
Paper Toto Supartono (LISAT2015_ForQ17) 2 vahao/Email M... ¥¥

2]

toto supartono <macaca_fsc@yahoo.com: = % Min, 20 Nov 2015 jam 2209 VY
Kepada: symposiumlisat@apps.ipb.acid

Dear Symposium commitiee

| hereby submit my paper. The paper is aftached. Thank you for your attention.
Best Regards

Toto Supartono

0

LISAT2015... .docm

-

Naskah yang dikirim kembali ke Panitia disajika-n pada Lampiran 2

Proses 10. Pemberitahuan bahwa naskah sudah direview dan terdapat beberapa perbaikan
]

-

Procedia of Environmental Science (Elsevier) regarding to LISAT Proceding -
Decision on Manuscript

- b 13 am IOTE a0 20
Rab, 13 Jan 2016 jam 19.28 ¥

il

Symposium Lisat <symposiumlisat@apps.ipb.acid>
Kepada: macaca_fsc@yahoo.com

Dear Mr. Toto,

Hope this email finds you well.

Manuscript 1D For017, titled "Spatial distribution and habitat use of surili (Presbytis comata): case study in District of
Kuningan” which you submitted to Procedia of Environmental Science (Elsevier) regarding to LISAT proceding, has been reviewed.

The comments of the referees are included at the bottom of this email and written in the manuscript. Please elaborate the comments
in the manuscript.

The referees have recommended publication, but also suggest some majer revisions to your manuscript. Therefore, | invite you to
respond to revise your manuscript.

Beacause Procedia Environmental Sciences focuses on manuscripts for which timeliness of publication is important, your revised
manuscript should be uploaded within one week. If you should nead more time than one wesk, please let me know

Once again, thank you for submitting your manuscript and | look forward to receiving your revision.

With best regards,

Organizing Committee
LAPAN-IPB Satellite for Food Security
and Environmental Monitoring

hitp://lisat.ipb.ac.id/symposium/

= Referees’ Comments to Author:




This paper 1s categorized into “short communication™

The abatract need to be revised

The background need to be elaborated, particularly the rationale of the research

The method need to be corrected to be clearer and match with the objective outhined

Discussion need to be added (particularly the related research obtained previously) and slaborated.

it i

Conelusion need to be revized

0

LISAT2015... .doem

o

Artikel yang berisi komentar reviewer disajikan pada Lampiran 3

Proses 11. Pemberitahuan bahwa pengiriman naskah akan sedikit terlambat kepada panitia

= Upload Paper_Toto Supartono 2 Yahoo/Email M... 3¢
toto supartono <macaca_fsc@yahoo.com: =1 Rab, 20 Jan 2016 jam 21.05 ¥¥
Kepada: symposiumlisat@apps.ipb.acid

Dear Organizing Committee of Symposium Lisat

| have received the email from the Committes of Symposium one week ago. The manuscript D is
ForQ17, titled "Spatial distribution and habitat use of Javan (Presbytis comata): case study in District of »
Kuningan. | hereby inform that | will upload my paper little late from interval time provided by Committee
because | still revise it. Therefore, | hope additional opportunity. As soon as | finish my paper, | will
submitte it. Thank you for your attention.

With best regards,

Toto Supartono

« @ 5 -

Proses 12. Pengiriman naskah yang sudah diperbaiki

Paper_LISAT2015_Far017_Toto Supartono 2 Yahoo/Email M... ¥
toto supartono <macaca_fsc@yahoo.coms = % Jum, 5 Feb 2016jam 11,00 3
Kepada: symposiumlisat@apps.ipb.acid

Toto Supartono

Dear Organizing Committee of Symposium Lisat

| hereby send my paper. | have revised and responded all comments from referee. Lists of Response to
Referee’s Comments is attached here. | apologize for delaying my paper because | have to consult with
my supervisor. | hope that my paper can be published by committee. | will wait for the next information.

Thank you for your attention.

With best regards,

Toto Supartono

&, Unduh semua lampiran sebagai file zip

- -
- [ %

Naskah yang sudah diperbaiki disajikan pada Lampiran 4a dan Daftar respon atas komentar riviewer disajikan
pada Lampiran 4b




Proses 13. Pemberitahuan bahwa publisher sudah bersedia mempublikasikan naskah

= LISAT Publication Process (IMPORTANT-Need immediate respond) Yahoo/Email M... 3¥

Symposium Lisat <symposiumlisati@apps.ipb.acid= = Jum; 5F
Kepada: amutolib24@yahoo.com, ar.assyakur@yahoo.com, irzaman@ipb.ac.id,
muktiiabdul@gmail.com, achmadyozarp@yahoo.com dan 84 lainnya...

Hope this email finds you well.
We would like to inform you that Elsevier already confirmed and agreed to publish our LISAT Sympesium 2015 proceeding.

Related to the publication fees, as we have stated in our previous information through LISAT Website and emails, this publication is
not free. However, IPB has already paid some of the fees to Elsevier, but you still required to pay additional fee of IDR 1,500,000 for
each article published. You could find the details of our bank account bellow.

Bank Negara Indonesia (BNI) 1946 CABANG BOGOR

Rek No. 000-389-4970

Mame : Pusat Penelitian Lingkungan Hidup IPB, JI Lingkar Akademik, gd. PPLH It.3 Kampus IPB Darmaga, Babakan 16630
Please send us the receipt after you have successfully made the payment before 12 February 20186.

In addition, Elsevier will produce the hard copies of the proceeding at a rate of $ 71 per copy, just let us know if you are
interested to have one.

If you have any questions or any other concerns, please do not hesitate to send us a massage at symposiumlisat@apps.ipb.ac.id or =
roantont tha acoandaino coooes o n
Rahmi: 081296604322

Pritta: 0813101789681

Hopefully everything will go smoathly, looking forward to your respond.

With best regards,

Organizing Committee
LAPAN-IPB Satellite for Food Security
and Environmental Monitoring

hitp://lisat.ipb.acid/sympostum/

dw & = ...

Proses 14. Pemberitahuan masih terdapat revisi untuk gambar

Last Figure Revision (Need immediate respond!!)

F Symposium Lisat <symposiumlisat@apps.pb.acid> %  Kam, 3 Mar 2016 jam 10.20 $¥
: Kepada: muktiisbdul@gmail.com, achmadyozarp@yahoo.com,

adistipermatasari@gmail.com, aep.setiawand1@gmail.com,
sastra.afandi@gmail.com dan 63 lainnya...

il

Dear Author,

Hope this email finds you well. May [ inform you that Procedia still have identified few problems in the manuscript filas submitted for
production. These are listed in the attached excel sheet. 3

The minor ravisions are related to figures resolution. The list of the manuscript can be seen in the attached table. Hope you can
provide the better resolution of figure. Please maksa sure the figure are readable, no distortion, fuzziness and diminishing. You could

send it to us the jpg files (NOT in document format) with a good resolution at least 300dpi.
We will wait the figure revision until March 4th at 01.00 PM.

Thank you for your cooperation.

With best regards,

Organizing Committee

LAPAN-IPB Satellite for Food Security
and Environmental Monitoring

S i e g :




Proses 15. Pengiriman gambar yang sudah diperbaiki

Figure Revised_For_017_Toto Supartono 2 Yahoo/Email M... ¥
toto supartono <maczca_fac@yshoo.com= = % Kam, 3 Mar 2016 jam 2246 ¥4
Kepada: symposiumlisat@apps.ipb.acid
Dear OC Lisat
| already revised figures 1, 3, and 4 with resolution at least 300 dpi. Therefore, | hereby submit the
figures. Thank you for your attention.
>
Best regards,
Toto Supartono
&+, Unduh semua lampiran sebagai file zip
I
!
I
Figure 1_For... .jpg Flgur-= 3_For... .jpg Flgure -1_1'-01... Jpg
Gambar yang sudah direvisi disajikan pada Lampiran 5a; Lampiran 5b; dan Lampiran 5c
Proses 16. Pemberitahuan bahwa artikel sudah Accepted pada Procedia Environmental Sciences
Track your article [PROENV_3082] accepted in Procedia Environmental Sciences vahoo/Email M... 3¢
e Elsevier - Article Status <article status@elzevier.com= = Sab, 12 Mar 2016 jam 0406 ¥
ek Kepada: macaca_fsc@yahoo.com
Please note this is a system generated email from an unmanned mailbox.
If you have any queries we really want to hear from
you via our 24/T support at http-/iservice elsevier.com
Article title: Spatial distribution and habitat use of Javan Langur (Presbytis comata): case study in District of Kuningan
Article reference: PROENV3082
Journal title: Procedia Environmental Sciences
- Corresponding author: Dr. Teto Supartone -
Dear Dr. Supartono,
Your article Spatial distribution and habitat use of Javan Langur (Presbytis comata): case study in District of Kuningan will be
published in Procedia Environmental Sciences. 2
To track the status of your article throughout the publication procass, please use our article tracking service:
hitp:/fauthors elsevier com/TrackPaperhtml?trk_article=PROEMNV3082&trk_surname=Supartono
For help with article tracking: http://service.elsevier.com/app/answers/detail/a_id/5971
Kind regards,
Elsevier Author Support
UNRIVALLED dissemination for your work
When your article is published, it is made accessible to more than 15 million monthly unique users of ScienceDirect, ranging from
= scientists, researchers, healthcare professionals and students. This ensures that your papar reaches the right audience, wherever =

10



Proses 17. Pemberitahuan untuk melengkapi formulir persetujuan

Publishing Agreement completed for your article [PROENV_3082]

Sen, 14 Mar 2016 jam 1547 g

ils

] Elsevier - Author Forms -article_status@elsavier.com =
st Kepada: macaca_fsc@yahoo.com

Please note this is a system gensrated email from an unmanned mailbox.
If you have any queries we really want to hear from
you via our 24/7 support at hitp-//service elsavier com

Article title: Spatial distribution and habitat use of Javan Langur (Presbytis comata): case study in District of Kuningan
Article reference: PROENV3082

Journal title: Procedia Environmental Sciences

Corresponding author: Dr. Toto Supartono

- First author: Dr. Toto Supartono -

Dear Dr. Supartono,

Thank you for completing the Rights and Access Form. Please find attached a copy of the "Journal Publishing (License)
Agresment” which you completed online on 14-MAR-2016. 2

If you have any questions, please do not hesitate to contact us. To help us assist you, please quote our article reference
PROENWV3082 in all correspondence.

We are committed to publishing your article as quickly as possible.

Kind regards,
Elsevier Author Support

HAVE QUESTIONS OR NEED ASSISTANCE?
For further assistance, please visit our Customer Support site where you search for solutions on a range of topics and find
answers for frequently asked questions. You can also talk to our customer support team by hone 24 hours a day from Monday- -

Proses 18. Pemberitahuan bahwa naskah sudah dipublikasikan pada Procedia Environmental Sciences

Your article has been published!

Procedia Environmental Sciences <jcumzis@mail elsevier.com= /= Rab 4 Mei2016jam 2027 ¥¥
il Kepada: macaca_fsc@yahoo.com

Can't see this email properly? Click here to view an online version
=
Congratulations, your article has been
published!

Dear Dr. Supartono, ?.7

11



Dear Dr. Supartono,

Your article Spatial distribution and habitat use of Javan
Langur (Presbytis comata) case study in District of
Kuningan is now available on ScienceDirect, where over 15
million scientists around the globe can read it

o ) _ BENEFITS
Publishing your article with us has many benefits, such as OF PUBLISHING WITH
having access to a personal dashboard: citation and usage _ ELSEVIER |

data on your publications in one place. This free service is
available to anyone who has published and whose publication is in Scopus.
Join us at Stats.

We are happy to offer you different ways to celebrate its publication. Visit Elsevier's

WebShop for:

+ Professional reprinis of your article

= Poster of your article which includes a personalized reference
s FREE diaital certificate of publication of vour article.

More benefits of publishing with Elsevier

Thank you for publishing with us, We look forward fo receiving future manuscripts
from youl

Yours sincerely,

Nicoline van der Linden, M .Sc.
SVP Marketing Communications & Researcher Engagement

This message has been senl o macaca So@yahoo com from Elzevier Communicalions on behall of Elsevier
Joumals

I you no longer wizh to receive messages of this nafure from us in the fulurs, please click hers:

Visil the Etsevier Preference Cenler o manage more of your commumication preferences with us

Connyrinhl & 2016 Fleevier B VAl riohis resened | Fleevier Privacy Policy

12



THE 2™ INTERNATIONAL SYMPOSIUM OF LAPAN-IPB SATELITTE
USﬂT (LISAT) ON FOOD SECURITY AND ENVIRONMENTAL MONITORING

LISat Secretariat: 4™ Floor Building, Centre for Environmental Research (PPLH),
Bogor Agricultural University, JI. Lingkar Akademik, Kampus IPB Darmaga, Bogor
16680, Jawa Barat, Indonesia, website www.pplh.ipb.ac.id

LAPAN - IPB SATELUTE

INTERNATIONAL SYMPOSIUM 2015

October 5", 2015

ABSTRACT ACCEPTANCE LETTER

Dear Mr. Toto Supartono,

Bogor Agricultural University (IPB) in collaboration with National Institute of Aeronautics
and Space of Indonesia (LAPAN) is pleased to inform that your submitted abstract entitled:

“Spatial Distribution and habitat utilization of Surili (Presbytis comata) in Kuningan

District”

Is accepted with minor revision to be presented at The 2™ International Symposium of
LISAT on Food Security and Environmental Monitoring on November 17-18, 2015 in
Bogor, West Java-Indonesia. The venue will be held at IPB International Convention
Centre at Botany Square Building 2" Floor, JI. Pajajaran, Bogor - West Java 16127 Indonesia

(www.ipbicc.com).

You are now invited to submit your paper to symposiumlisat@apps.ipb.ac.id, the e-mail
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Abstract

Surili (Presbytis comata) is priority species for conservation. Its habitat have been decreasing and isolated due to deforestation
and forest degradation. The research is aimed at understanding its distribution patterns with regard to distance from settlement
and road network as well as biophysical habitat component (habitat type and altitude) in Kuningan Distric, West Java Provinces.
Surili population were distributed in 34 villages in varies type of land cover such as lowland natural forest and mixed plantation
forest. The closest distance surili were recorded at 9.32 m from settlement and 3.24 m from the road. Its distribution ranging
from 255-1254 m asl.
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1. Introduction

Surili (Presbytis comata) is grouped into a very high conservation rating species [1] because the condition is
endangered due to the reduction of most (96%) of its natural habitat [2]. In addition, surili also has limited natural
distribution [3], and since 1988 it was categorized by the IUCN as an endangered species [4]. The Government of
the Republic of Indonesia stated that surili is a protected species [5] and is one of a number of conservation priority
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species in Indonesia [6]. However, efforts of conservation of surili have some constraints. One of the constraints is
that there is still little information about the distribution and population of the species [7].

Nijman [8] had published a map of population distribution of P. comata in Java. Nijman’s research result showed
that the distribution of population of P. comata covered the western and central parts of Java Island within the
altitude of up to 2500 meters above sea level. Considering that the population that distributed in central and eastern
parts of Java has now been known as a distinct species, namely P. fredericae [9], then the distribution areas of P.
comata are mostly limited in the western part of Java.

District of Kuningan is an area of distribution of Surili, but it is not included in the distribution map of Nijman
[8], except Mount Ciremai which was since 2004 has been changed into a national park. The distribution locations
that have not been listed in the map are located outside the conservation area, and still have not been enough studied,
in terms of distribution patterns and habitat. This research aims to study the characteristics of the habitat of P.
comata. Results of this study are expected to support the Government in conservation efforts of P. comata.

2. Method
2.1. Research location

Surili population distribution data in Kuningan District was collected between April 2014 and March 2015.
Location of the study did not include conservation areas. The study was conducted in two forest blocks, i.e. Gunung
Subang (GS) forest block and Bukit Pembarisan (BP) forest block. The GS forest block is a forest area bordering
with Central Java Province. This block is in the form of lowland and hilly forest which is dominated by secondary
natural forest cover (Figure 1), at the edge this area is generally surrounded by community mixed-forest. Natural
forests in some locations have been replaced by young and old coffee plants. Pine forests, in general, exist between
the community mixed-forests and secondary forests. Pine forest and natural forest are managed by Perum Perhutani
Forest Management Unit (FMU) of Kuningan. Those forests serve as, respectively, production forest and local
protected areas. Based on the government administration, this forest block is included in 11 village administrative
areas.

The land cover in the study site of BP forest block is classified by the Ministry of Environment and Forestry as
industrial timber plantation and secondary forest (Figure 1). The forest block consists of pine forest, teak forest,
mahogany forest, remnants of natural forest and community mixed-forest. The pine forest is a plantation that
produces sap. The natural forest is a part of production forest which is designated as local protected area, generally
narrow, and scattered among forests of pine and other tree plantations. The natural forest and the pine forest in the
forest block are located on state land and are managed by Perum Perhutani Forest Management Unit (FMU) of
Kuningan. As it was in the GS forest group, in some areas coffee plantations have replaced the natural forest and
pine forest. The community mixed-forests are generally scattered with varied sizes. They are located on privately-
owned land and bordered by natural forest or pine forest. Furthermore, on the vicinity of the community mixed-
forest in general there is a mixture of rice fields and settlements. The community mixed-forest is also known as a
mixed-garden because it is planted with various types of commercial timber trees and fruit-bearing plants [10]. The
community mixed-forest that becomes the location of this study henceforth will be referred to as mixed-garden.

2.2. Survey of surili population

The research was conducted in two phases. In the first phase, we visited villages that have forest where there
were indications of the presence of Surili population. Then we conducted interviews with local villagers [11] to
collect information about the existence of Surili in the forest that belongs to the administrative areas of the villages.
Because the villagers already familiar with this species of Surili, during the interview they could provide accurate
information and would not confused the Surili in question with other species of monkeys which also existed in the
District of Kuningan (long-tailed macaque and langur). At this stage we collected information that Surili existed in
34 villages.

In the second phase, a survey was conducted in villages which were suspected as habitats of the Surili based on
results of the first phase. In the villages observation paths were established in forest areas. Total transects in each
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village varied from 5 km to 6 km, and the length of each transect varied from 1 km to 3 km, depended on the area of
the forest blocks. Transect length was measured by using hipchain. The placement of transects in each village was
not done randomly, but by following the distribution of the forest and by considering accessibility. The forest areas
where the research was conducted had many ravines with a very steep topography. To get the proportions of land
cover types in the path traversed, we recorded the type of land cover every 100 meters along the transect [12] based
on the plant species composition. The grouping of types of land cover were in the forms of natural forest, mix of
natural forest and crops, mixed-garden, pine forest, mixed pine forest, teak forest, mahogany forest, rosewood forest,
coffee plantation, and shrubs. At the time of meeting Surili on the transect, we recorded the coordinates of
encounter location by using a GPSmap 62sc receiver, land cover type, and activity. Observations generally began at
07.00 to 11.00 am. However, during rainy morning, the survey was postponed for a while, and then we started when
the rain stopped.

Surili distribution information, which is based on the distance from nearest settlements and roads, was obtained
by entering the coordinates of each location of encounter with Surili groups on map by Google Earth tool, then
measure the distance to the nearest settlements and roads. Data of distribution by altitude was also obtained by
observing each point of Surili encounter which had been entered into the Google Earth map, so that the elevation
data was obtained.

2.3. Data analysis

The picture of Surili distribution by areas of the village administration was made by mapping the coordinates of
locations of Surili encounters into the administrative maps of the villages combined with maps of land cover types.
The distribution of groups at various distances from nearest settlements and roads, and various altitudes were
analyzed descriptively and some of them were statistically tested.

Chi-square test which was introduced by Neu et al. [13] was conducted to identify whether the numbers of groups
that were met in each type of land cover was proportional to the total length of the survey transects which were
made on each of the cover types. For this purpose, variable which acted as available resource was the total length of
transect on each type of land cover, while variable which acted as the value of the observation result was total of
groups encountered. Estimation of the proportion of the range of observation values at a given confidence level was
done by using Bonferroni procedure [14]. Furthermore, Neu selection index was used to determine the level of
Surili selection on each type of land cover, with the following criteria: if the selection index>1, then it indicates that
the habitat is preferred because the proportion of resource used (usage) is bigger than the proportion of available
resource (availability) [15].

3. Result
3.1. Spatial distribution
Based on information collected from local residents, as many as 34 villages were suspected to be the location of

distribution of Surili, however, based on the line transect the Surili population were found only in 31 villages
(Figure 1).
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Fig. 1. Distribution of Surili populations outside conservation areas in the District of Kuningan.
3.2. Distance from human activities

The characteristic of habitat of the existence of Surili is specified in more detail by considering: a) location of
nearest settlement, and b) nearest road. Results of measurements showed that Surili groups were found within the
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distance of 9.32 to 3022.23 meters (X = 1002.08; n = 92; SD = 604.56) to the nearest settlement and within the
distance of 3.24 to 3104.26 meters (X = 984.09; n = 92; SD = 667.02) to the nearest road. There was a significant
correlation between the distance from the point of the encounter of Surili group to nearest settlements and to nearest
road (r = 0.963; n = 92; p = 0.000). To determine group distribution based on distance from nearest settlement to
the meeting point and the nearest road, the distance was divided into six classes (Figure 2). Although the number of
Surili groups that were encountered in each distance class was varied, the number of the groups was proportional to
the number of transects (the location of Surili-nearest settlement: A= 6.251; df = 4, p>0.05 and the location of
Surili-nearest road: A>= 4.663; df = 4; p> 0.05). In other words, the number of groups that were found was related to
the number of transects: the more the transects were made, the more the number of groups that were found (Table
1). Furthermore, by Kruskall Wallis test, the average of transect lengths between each distance class were not
significantly different (transect to nearest settlement: 4> = 2.584; df = 4; p = 0.630, and transect to nearest road: 1> =
2.217; df = 4; p = 0.696).
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Figure 2. Surili population distribution based on distance from point of group encounter to nearest settlement and nearest road.

Table 1. Number of transects and numbers of Surili groups on each distance class from transect which their starting points were made at certain
distance from nearest settlement and nearest road.

Distance Number of Prop. Obs. Prop. E (0O-E)Y/
(m) Transect M @ &) “ (E)
Settlement transect

0-499 57 0.475 41 0.446 43.70 0.167
500 -999 37 0.308 35 0.380 28.37 1.551
1000 — 1499 16 0.133 6 0.065 12.27 3.201
1500 — 1999 7 0.058 8 0.087 5.37 1.292
>2000 3 0.025 2 0.022 2.30 0.039
Total 120 1.000 92 1.000 92.000 6.251

Road transect
0-499 63 0.525 41 0.446 48.30 1.103
500 —999 27 0.225 28 0.304 20.70 2.574
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Distance Number of Prop. Obs. Prop. E (0O-E)Y
(m) Transect M @ 3) “) (E)
1000 — 1499 18 0.150 13 0.141 13.80 0.046
1500 - 1999 8 0.067 8 0.087 6.13 0.568
>2000 4 0.033 2 0.022 3.07 0.371
Total 120 1.000 92 1.000 92.000 4.663

Note: (1) Proportion of total of transects; (2) Number of groups encountered; (3) Proportion of number of groups encountered; (4) Expected
number of groups encountered

3.3. Land cover

The study also noted the type of land cover at each point of encounter with Surili groups. Results of this study
showed that land cover types at locations of Surili encounter were natural forest, mixed garden, timber plantations,
area of transition between natural forest with mixed garden, and area of transition between pine forest with natural
forest and mixed garden (Table 2). However, this study did not find any Surili groups at coffee plantations and
shrubs (Table 2).

Table 2. Length of observation transects, number of groups, and Neu index on each vegetation type.

Transect Prop. Group Prop. E Interval prop.
Vegetation Type Neu
)] (@) 3) (C)) (5) (6)
Natural Forest (HA) 60.30 0.333 47 0.511 30.616 0.368<P<0.654* 1.535
Mixed Garden (KC) 71.90 0.397 22 0.239 36.506 0.117<P<0.361* 0.603
Homogenous timber plantation
Pine forest 11.30 0.062 1 0.011 5.737 0<P<0.040* 0.174
"froerzzsmahoga“y and rosewood 5 6, 0.042 2 0.022 3.859 0<P<0.063 0518
Areas of transition
HA to KC 14.70 0.081 15 0.163 7.464 0.058<P<0.269 2.010
Pine forest to HA&KC 11.80 0.065 5 0.054 5.991 0<P<0.119 0.835
Coffee plantation and shrubs 3.60 0.020 0 0 1.828 0 0
Total 181.20 1 92 1 92 5.675

Note: (1) Total length of observation transect (km); (2) Proportion of length of observation transect; (3) Number of groups observed; (4)
Proportion of number of groups observed; (5) Expected number of groups observed; (6) Interval of proportion of observed groups at significant
level of a = 0,05; and*shows difference at significant level of 0.05

Total of groups of Surili found on all transects were 92 groups. The groups were mostly found in natural forest,
followed by mixed garden, area of transition between natural forest and mixed garden, area of transition between
pine forest and natural forest and mixed garden, and homogenous timber plantation (Table 2). The distribution of
Surili groups on the various types of vegetation was significantly different or was not proportionate to the total
length of transect on any type of land cover (4> = 28.94; p<0:01). Based on Neu Index (Table 2), Surili groups liked
natural forest. Although it was not significant, the groups also liked the transition area between forest and mixed
garden. Pine forests that mixed with natural forest plant species and mixed garden were preferred over pure stands
of pine forest (Table 2).

Based on results of interviews with local people, Surili frequently visited gardens bordering settlements to take
food in forms of fruit crops such as banana and papaya. Although annoying, the local villagers did not hunt or kill



Author name / Procedia Environmental Sciences00 (2015) 000—000 7

these animals, they just repelled them away or protected their crops, such as by wrapping the banana fruits with
plastic bags while they were still on the tree.

3.4. Elevation

To determine the distribution of Surili based on altitude, the research has measured altitudes at every point of
encounter with Surili groups. The results showed that Surili groups were encountered within the altitudes of 255 to
1254 meters above sea level (x = 671.78; n = 92; SD = 187.92), or from the lowland forest ecosystem up to hilly
area. Surili groups were often found at an altitude of 400 — 1000 m asl, and were rarely encountered at elevations
below 400 m asl or above 1000 m asl (Figure 3).
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Figure 3. Distribution of Surili based on elevation of location of encounter.

4. Discussion

4.1. Spatial distribution

The study results showed that Surili population, based on information collected from local community, was
distributed in 34 forest villages, while based on direct field survey they were distributed in 31 villages. Although
there were 3 locations where Surili groups were not encountered during direct field observations, we still assume
that the Surili groups were there at those locations. This is because based on interviews with some members of the
local community, they have encountered Surili groups at the three locations. Regarding the absence of Surili groups
that were not encountered at the three locations at the time of the survey, we argue that it was because the population
density was very low, so the probability to be encountered was small. The locations of the Surili distribution were
interconnected one to another by forest cover and those were located within two blocks of forest, e.g. the Bukit
Pembarisan forest block and the Gunung Subang forest block (Figure 1). The interconnectedness allowed the Surili
groups to move from one location to another. Bukit Pembarisan forest block is located in the southern part of
Kuningan District, stretching from west to east. Gunung Subang forest block is located in the eastern part of the
Kuningan District (extending from the northeast to the southwest), bordering the Central Java Province (Figure 1).
Given this part of the Central Java Province is also a forest, and then the Surili distribution also included the western
part of the province. The result of this study could also complement the study results of Nijman [8] which only put
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Ciremai Mountain National Park as a distribution location of Surili in Kuningan District. By combining the results
of both studies, the picture of Surili population distribution in Kuningan District became more complete, specifically
that it spreaded in three forest blocks: Ciremai Mountain National Park, Bukit Pembarisan, and Gunung Subang.

4.2. Distance from human activities

The results of the study also indicated that the Surili groups did not only occupy locations far away from
settlements and roads, but also those that were close to those features. Whereas the Surili was classified into species
that is sensitive and timid to the presence of humans [16]. This study also obtained information that the Surili group
often came to the gardens close to houses to'"steal" food, especially bananas, but the residents did not bother the
surili groups. Although these cases were common in regard to populations of M. fascicularis as reported by Munsha
and Hanya [17] in Central Catchment Nature Reserves in Singapore and by Marchal and Hill [18] in North Sumatra,
there has not been a lot of reports in relation to Surili population. Although some other primates such as M. fuscata
will also enter the area around the settlement when there is a shortage of feed in their natural habitat [19], the
probability of such scarcity of food sources of Surili in its natural habitat is small because Surili is a leaf-eating
monkey. Therefore, the Surili group could occupy locations close to settlements and highways allegedly because of
several factors such as the availability of preferred feed sources, and area was also safe from disturbance; or even
though there was disturbance, it was still below the tolerance limit of the Surili population.

4.3. Land cover types

Based on the types of habitats that were used, we found that the population of Surili in Kuningan District used
not only natural forest, but also used mixed-gardens and several places in the form of a pine forest. The natural
forests where Surili populations were found in this study were in the form of secondary natural forests (Figure 1).
Our study results that showed that surili occupied a secondary natural forest had also been widely reported by
previous researchers, such as Nijman [8]. By calculating the Neu Index, it can be known that the Surili group
preferred habitats in form of secondary natural forest compared to other forest types. According to Supriatna et
al.[7], the availability of preferred food was suspected to be the reason for Surili to prefer forest stands are still
young compared to that of older ones. However, undisturbed primary forest is an optimal habitat for a population of
Surili [8] because primary forest is a high quality and more secure habitat [20]. Primary forests have trees larger
than other habitat types so that primates that use the trees in the primary forest would have a lower risk of predation
[20]. Although not a primary forest, habitat quality and security conditions supposed to be some of the factors that
cause surili prefers natural forests.

In addition to occupying the interior of the natural forest, Surili also occupied areas of transition between natural
forest and mixed-gardens. This finding was in accordance with the publication of Supriatna et al. [7] and the study
results of Melisch and Dirgayusa [21] around Nature Reserve of Mount Tukung Gede. Ecotone area can experience
a merging of species from two types of adjacent habitats so that it has a higher species diversity [22, 23]. A high
plant diversity has a great possibility to increase the diversity of feeds. The condition was thought to be one of the
factors that attracted Surili to occupy the area. The result of the study, that informed that the population of Surili
could also be found in the mixed-garden ecosystem, was in accordance with the results of research of Melish and
Dirgayusa [21] in Gunung Gede Tukung Nature Reserve. According to the two researchers, Surili often entered
orchards and degraded forests bordering the Nature Reserve. Previous researchers also found evidence that some
other primates, such as P. fredericae [24], P. thomasi [25], and Nasalis larvatus [26], also used the mixed-gardens
as part of their habitats. Species of plants that were common in the mixed-gardens were Paraserianthes falcataria,
Swietenia mahagoni, Anthocepalus cadamba, Tectona grandis, Maesopsis eminii, Bambusa spp., Mangifera indica,
Durio zibethinus, Nephelium lappaceum, Parkia speciosa, Cocos nucifera, Arenga pinnata, Artocarpus
heterophyllus and Gnetum gnemon [10]. Some species of plants in the mixed-garden such as N. lappaceum, and P.
falcataria are feed source for Surili [21, 27]. Therefore, the availability of food was thought to be one of the reasons
of Surili group presence in mixed-gardens. In addition, the presence of Surili in the mixed-gardens in this study
showed that mixed-gardens can be an alternative habitat for a population of Surili.
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Although Surili groups could be found in pine forests and other monoculture forests (7. grandis, S. macrophylla,
and D. latifolia), but, the encounter frequency was lower than in other forest types. The condition was supported by
results of research of Henzi et al. [28] in Mpumalanga Province, South Africa, which showed that baboons (Papio
hamadryasursinus) avoided stands of pine and choose small pockets that contained natural stands. Pine forests and
other monoculture forests such as Agathis forest have availability of food for primates (such as P. fredericae) lower
than natural forests [29]. T. grandis, S. macrophylla, and D. latifolia have never been reported eaten by Surili [16,
27]. Furthermore, Surili occupying plantations and degraded forests cannot survive for a long time [8]. Therefore,
the low number of groups of Surili in both forest types was allegedly because of the low availability of feeds
sources.

The result of the study that showed that Surili were not found in shrubs were allegedly linked to level of its
ability to move and habitat quality. As an arboreal species [8], Surili needs canopies of trees that are closely
connected to enable it to move, even though Ruhiyat [16] once found a Surili got down on to the ground. In
addition, the shrubs were also a low-quality habitat [20]. The suspected reason that Surili was not found in coffee
plantation was also that coffee plantations have low quality as habitat. However, this study is different from results
of the research done by Gurmaya [25] on P. thomasi. The species used shrubs and cacao garden as part of its home
range [25]. But, the difference of the results of the two studies has not been understood yet, whether it was because
of the methods used, difference in species, or other factors. This needs to be studied further.

4.4. Elevation

The fact that Surili were found in the lowland forest ecosystems was in accordance with reports of previous
researchers that said that the lowland primary forests were the main habitat of Surili [2, 30, 31]. Melisch and
Dirgayusa [21] in their study also found Surili population in lowland forest and hills with an altitude below 700
meters above sea level. However, the reduction of habitat due to conversion of natural forest into, for example,
agricultural area and timber plantation [21] has resulted in surili nowadays often found in mountain ecosystems [4,
32], such as in the Gunung Halimun National Park [27]. At Mount Slamet, P. fiedericae, which was known
formerly as a subspecies of P. comata frederiace [9], was distributed at an altitude of 750 meters to 2500 m asl [29].
Not much different from situation in Dieng Mountains, the species was foundat an altitude of 650-2565 m asl [33,
34]. In Situ Patenggang Nature Reserve and in Kamojang, respectively, Surili found at an altitude of 1600-1775 m
asl and 1390-1625 m asl [16]. The study that found evidence of Surili existence at an altitude of 255-1254 m asl
showed that Surili in Kuningan District was still survived in forest ecosystem at the lowland and on hills.

4.5. Implications for conservation

The result of the study creates some implications on the conservation of Surili, particularly in the lowland forest
ecosystems in the District of Kuningan. This research obtained results that locations of distribution of Surili were
interconnected by forest cover, which indicated that the making of corridor that connects other forest locations need
to be done to facilitate the distribution and expansion of habitat. The result of the research that showed that the
population of Surili could be found in mixed-gardens and pine forests that mixed with other plant species indicated
that the conservation of Surili can be done in man-made forest which is a combination of crops plants and other
plants either natural or crop plants that can provide resources for Surili population. Our study which obtained
results that Surili population can be found in gardens or forests that were close to settlements indicated that Surili
conservation can be done near settlements by keeping the security of those forests and gardens.

Although this study could be considered as covering almost all locations (village administrative area) outside
conservation area in District of Kuningan, where Surili population was distributed, this study had its limitations.
The placement and length of transects were not based on the proportion of the total area of each land cover types.
The consideration of determination of transect starting point was based on accessibility, and some transects were
made by following existing paths. However, it was made by reasonable consideration of representation of land
cover types in these locations, even though they were not in strict proportions.
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5. Conclusion

The study concluded that in Kuningan District the habitat where the Surili was distributed were forests that were
interconnected.  Surili population in District of Kuningan were still distributed in lowland and hilly forest
ecosystems. Surili distribution locations were not only in form of natural forests and located far away from
settlements and roads, but also in man-made forests which have diverse plant species and forests which were close
to settlements.
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Abstract

Surili (Presbytis comata) is priority species for conservation. Its habitat have been decreasing and isolated due to deforestation and
forest degradation. The researchlis aimed to identify the distribution patterns of Surili with regard to biophysical habitat component
(habitat type and altitude) as well as the sosial component in Kuningan Distric, West Java Provinces. The study found that Surili
population are distributed in 34 villages in varies type of land cover such as lowland natural forest and mixed plantation forest.
The closest distance surili were recorded at 9.32 m from settlement and 3.24 m from the road. Its distribution ranging from 255-
1254 m asl.
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1. Introduction

Surili (Presbytis comata) is grouped into a very high conservation rating species [1] because the condition is
endangered due to the reduction of most (96%) of its natural habitat [2]. In addition, surili also has limited natural
distribution [3], and since 1988 it was categorized by the IUCN as an endangered species [4]. The Government of the
Republic of Indonesia stated that surili is a protected species [5] and is one of a number of conservation priority
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species in Indonesia [6]. However, efforts of conservation of surili have some constraints. One of the constraints is
that there is still little information about the distribution and population of the species [7].

Nijman [8] had published a map of population distribution of P. comata in Java. Nijman’s research result showed
that the distribution of population of P. comata covered the western and central parts of Java Island within the altitude
of up to 2500 meters above sea level. Considering that the population that distributed in central and eastern parts of
Java has now been known as a distinct species, namely P. fredericae [9], then the distribution areas of P. comata are
mostly limited in the western part of Java.

District of Kuningan is an area of distribution of Surili, but it is not included in the distribution map of Nijman [8],
except Mount Ciremai which was since 2004 has been changed into a national park. The distribution locations that
have not been listed in the map are located outside the conservation area, and still have not been enough studied, in
terms of distribution patterns and habitat. This research aims to study the characteristics of the habitat of P. comata.
Results of this study are expected to support the Government in conservation efforts of P. comata.

2. Method
2.1. Research location

Surili population distribution data in Kuningan District was collected between April 2014 and March 2015.
Location of the study did not include conservation areas. The study was conducted in two forest blocks, i.e. Gunung
Subang (GS) forest block and Bukit Pembarisan (BP) forest block. The GS forest block is a forest area bordering with
Central Java Province. This block is in the form of lowland and hilly forest which is dominated by secondary natural
forest cover (Figure 1), at the edge, this area is mainly surrounded by community mixed-forest covers. Natural
forests in some locations have been replaced by young and old coffee plants. Pine forests, in general, exist between
the community mixed-forests and secondary forests. Pine forest and natural forest are managed by Perum Perhutani
Forest Management Unit (FMU) of Kuningan. Those forests serve as, respectively, production forest and local
protected areas. Based on the government administration, this forest block is included in 11 village administrative
areas.

The land cover in the study site of BP forest block is classified by the Ministry of Environment and Forestry as
industrial timber plantation and secondary forest (Figure 1). The forest block consists of pine forest, teak forest,
mahogany forest, remnants of natural forest and community mixed-forest. The pine forest is a plantation that produces
sap. The natural forest is a part of production forest which is designated as local protected area, generally narrow, and
scattered among forests of pine and other tree plantations. The natural forest and the pine forest in the forest block
are located on state land and are managed by Perum Perhutani Forest Management Unit (FMU) of Kuningan. As it
was in the GS forest group, in some areas coffee plantations have replaced the natural forest and pine forest. The
community mixed-forests are generally scattered with varied sizes. They are located on privately-owned land and
bordered by natural forest or pine forest. Furthermore, on the vicinity of the community mixed-forest in general there
is a mixture of rice fields and settlements. The community mixed-forest is also known as a mixed-garden because it
is planted with various types of commercial timber trees and fruit-bearing plants [10]. The community mixed-forest
that becomes the location of this study henceforth will be referred to as mixed-garden.

2.2. Survey of surili population

The research was conducted in two phases. In the first phase, we visited villages that have forest where there were
indications of the presence of Surili population. Then we conducted interviews with local villagers [11] to collect
information about the existence of Surili in the forest that belongs to the administrative areas of the villages. Because
the villagers already familiar with this species of Surili, during the interview they could provide accurate information
and would not confused the Surili in question with other species of monkeys which also existed in the District of
Kuningan (long-tailed macaque and langur). At this stage we collected information that Surili existed in 34 villages.

In the second phase, a survey was conducted in villages which were suspected as habitats of the Surili based on
results of the first phase. In the villages observation paths were established in forest areas. Total transects in each
village varied from 5 km to 6 km, and the length of each transect varied from 1 km to 3 km, depended on the area of
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the forest blocks. Transect length was measured by using hipchain. The placement of transects in each village was
not done randomly, but by following the distribution of the forest and by considering accessibility. The forest areas
where the research was conducted had many ravines with a very steep topography. To get the proportions of land
cover types in the path traversed, we recorded the type of land cover every 100 meters along the transect [12] based
on the plant species composition. The grouping of types of land cover were in the forms of natural forest, mix of
natural forest and crops, mixed-garden, pine forest, mixed pine forest, teak forest, mahogany forest, rosewood forest,
coffee plantation, and shrubs. At the time of meeting Surili on the transect, we recorded the coordinates of encounter
location by using a GPSmap 62sc receiver, land cover type, and Jactivity. Observations generally began at 07.00 to
11.00 am. However, during rainy morning, the survey was postponed for a while, and then we started when the rain
stopped.

Surili distribution information, which is based on the distance from nearest settlements and roads, was obtained by
entering the coordinates of each location of encounter with Surili groups on map by Google Earth tool, then measure
the distance to the nearest settlements and roads. Data of distribution by altitude was also obtained by observing each
point of Surili encounter which had been entered into the Google Earth map, so that the elevation data was obtained.

2.3. Data analysis

The picture of Surili distribution by areas of the village administration was made by mapping the coordinates of
locations of Surili encounters into the administrative maps of the villages combined with maps of land cover types.
The distribution of groups at various distances from nearest settlements and roads, and various altitudes were analyzed
descriptively and some of them were statistically tested.

Chi-square test which was introduced by Neu et al. [13] was conducted to identify whether the numbers of groups
that were met in each type of land cover was proportional to the total length of the survey transects which were made
on each of the cover types. For this purpose, variable which acted as available resource was the total length of transect
on each type of land cover, while variable which acted as the value of the observation result was total of groups
encountered. Estimation of the proportion of the range of observation values at a given confidence level was done by
using Bonferroni procedure [14]. Furthermore, Neu selection index was used to determine the level of Surili selection
on each type of land cover, with the following criteria: if the selection index>1, then it indicates that the habitat is
preferred because the proportion of resource used (usage) is bigger than the proportion of available resource
(availability) [15].

3. Result
3.1. Spatial distribution
Based on information collected from local residents, as many as 34 villages were suspected to be the location of

distribution of Surili, however, based on the line transect the Surili population were found only in 31 villages (Figure
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Fig. 1. Distribution of Surili populations outside conservation areas in the District of Kuningan.
3.2. Distance from human activities

The characteristic of habitat of the existence of Surili is specified in more detail by considering: a) location of
nearest settlement, and b) nearest road. Results of measurements showed that Surili groups were found within the
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distance 0f9.32 to 3022.23 meters (X = 1002.08; n=92; SD = 604.56) to the nearest settlement and within the distance
of 3.24 to 3104.26 meters (X = 984.09; n = 92; SD = 667.02) to the nearest road. There was a significant correlation
between the distance from the point of the encounter of Surili group to nearest settlements and to nearest road (r =
0.963; n=92; p=10.000). To determine group distribution based on distance from nearest settlement to the meeting
point and the nearest road, the distance was divided into six classes (Figure 2). Although the number of Surili groups
that were encountered in each distance class was varied, the number of the groups was proportional to the number of
transects (the location of Surili-nearest settlement: A°= 6.251; df = 4, p>0.05 and the location of Surili-nearest road:
2= 4.663; df = 4; p> 0.05). In other words, the number of groups that were found was related to the number of
transects: the more the transects were made, the more the number of groups that were found (Table 1). Furthermore,
by Kruskall Wallis test, the average of transect lengths between each distance class were not significantly different
(transect to nearest settlement: 4> = 2.584; df=4; p = 0.630, and transect to nearest road: A° =2.217; df = 4; p = 0.696).
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Figure 2. Surili population distribution based on distance from point of group encounter to nearest settlement and nearest road.

Table 1. Number of transects and numbers of Surili groups on each distance class from transect which their starting points were made at certain
distance from nearest settlement and nearest road.

Distance Number of Prop. Obs. Prop. E (O-E)Y/
(m) Transect 1 @ ) “) (E)
Settlement transect

0-499 57 0.475 41 0.446 43.70 0.167
500 —999 37 0.308 35 0.380 28.37 1.551
1000 — 1499 16 0.133 6 0.065 12.27 3.201
1500 — 1999 7 0.058 8 0.087 5.37 1.292
>2000 3 0.025 2 0.022 2.30 0.039
Total 120 1.000 92 1.000 92.000 6.251

Road transect

0-499 63 0.525 41 0.446 48.30 1.103
500 —-999 27 0.225 28 0.304 20.70 2.574
1000 — 1499 18 0.150 13 0.141 13.80 0.046



6 Author name / Procedia Environmental Sciences00 (2015) 000-000

Distance Number of Prop. Obs. Prop. E (O-EyY/
(m) Transect 0 ) 6 @ ®)
1500 - 1999 8 0.067 8 0.087 6.13 0.568
>2000 4 0.033 2 0.022 3.07 0.371
Total 120 1.000 92 1.000 92.000 4.663

Note: (1) Proportion of total of transects; (2) Number of groups encountered; (3) Proportion of number of groups encountered; (4) Expected number
of groups encountered

3.3. Land cover

The study also noted the type of land cover at each point of encounter with Surili groups. Results of this study
showed that land cover types at locations of Surili encounter were natural forest, mixed garden, timber plantations,
area of transition between natural forest with mixed garden, and area of transition between pine forest with natural
forest and mixed garden (Table 2). However, this study did not find any Surili groups at coffee plantations and shrubs
(Table 2).

Table 2. Length of observation transects, number of groups, and Neu index on each vegetation type.

Vegetation Type Transect Prop. Group Prop. E Interval prop. Neu
@) ) 3) “) (%) (6)

Natural Forest (HA) 60.30 0.333 47 0.511 30.616 0.368<P<0.654* 1.535

Mixed Garden (KC) 71.90 0.397 22 0.239 36.506 0.117<P<0.361* 0.603

Homogenous timber plantation

Pine forest 11.30 0.062 1 0.011 5.737 0<P<0.040* 0.174

Efrzt;s'“‘"’h"ga“y and rosewood 5 ¢ 0.042 2 0.022 3.859 0<P<0.063 0.518

Areas of transition

HA to KC 14.70 0.081 15 0.163 7.464 0.058<P<0.269 2.010

Pine forest to HA&KC 11.80 0.065 5 0.054 5.991 0<P<0.119 0.835

Coffee plantation and shrubs 3.60 0.020 0 0 1.828 0 0

Total 181.20 1 92 1 92 5.675

Note: (1) Total length of observation transect (km); (2) Proportion of length of observation transect; (3) Number of groups observed; (4)
Proportion of number of groups observed; (5) Expected number of groups observed; (6) Interval of proportion of observed groups at significant
level of a = 0,05; and*shows difference at significant level of 0.05

Total of groups of Surili found on all transects were 92 groups. The groups were mostly found in natural forest,
followed by mixed garden, area of transition between natural forest and mixed garden, area of transition between pine
forest and natural forest and mixed garden, and homogenous timber plantation (Table 2). The distribution of Surili
groups on the various types of vegetation was significantly different or was not proportionate to the total length of
transect on any type of land cover (12 = 28.94; p<0:01). Based on Neu Index (Table 2), Surili groups liked natural
forest. Although it was not significant, the groups also liked the transition area between forest and mixed garden.
Pine forests that mixed with natural forest plant species and mixed garden were preferred over pure stands of pine
forest (Table 2).

Based on results of interviews with local people, Surili frequently visited gardens bordering settlements to take
food in forms of fruit crops such as banana and papaya. Although annoying, the local villagers did not hunt or kill
these animals, they just repelled them away or protected their crops, such as by wrapping the banana fruits with plastic
bags while they were still on the tree.
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3.4. Elevation

To determine the distribution of Surili based on altitude, the research has measured altitudes at every point of
encounter with Surili groups. The results showed that Surili groups were encountered within the altitudes of 255 to
1254 meters above sea level (X = 671.78; n=92; SD = 187.92), or from the lowland forest ecosystem up to hilly area.
Surili groups were often found at an altitude of 400 — 1000 m asl, and were rarely encountered at elevations below
400 m asl or above 1000 m asl (Figure 3).
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Figure 3. Distribution of Surili based on elevation of location of encounter.
4. Discussion
4.1. Spatial distribution

The study results showed that Surili population, based on information collected from local community, was
distributed in 34 forest villages, while based on direct field survey they were distributed in 31 villages. Although
there were 3 locations where Surili groups were not encountered during direct field observations, we still assume that
the Surili groups were there at those locations. This is because based on interviews with some members of the local
community, they have encountered Surili groups at the three locations. Regarding the absence of Surili groups that
were not encountered at the three locations at the time of the survey, we argue that it was because the population
density was very low, so the probability to be encountered was small. The locations of the Surili distribution were
interconnected one to another by forest cover and those were located within two blocks of forest, e.g. the Bukit
Pembarisan forest block and the Gunung Subang forest block (Figure 1). The interconnectedness allowed the Surili
groups to move from one location to another. Bukit Pembarisan forest block is located in the southern part of
Kuningan District, stretching from west to east. Gunung Subang forest block is located in the eastern part of the
Kuningan District (extending from the northeast to the southwest), bordering the Central Java Province (Figure 1).
Given this part of the Central Java Province is also a forest, and then the Surili distribution also included the western
part of the province. The result of this study could also complement the study results of Nijman [8] which only put
Ciremai Mountain National Park as a distribution location of Surili in Kuningan District. By combining the results of
both studies, the picture of Surili population distribution in Kuningan District became more complete, specifically that
it spreaded in three forest blocks: Ciremai Mountain National Park, Bukit Pembarisan, and Gunung Subang.



8 Author name / Procedia Environmental Sciences00 (2015) 000-000
4.2. Distance from human activities

The results of the study also indicated that the Surili groups did not only occupy locations far away from settlements
and roads, but also those that were close to those features. Whereas the Surili was classified into species that is
sensitive and timid to the presence of humans [16]. This study also obtained information that the Surili group often
came to the gardens close to houses to"steal" food, especially bananas, but the residents did not bother the surili
groups. Although these cases were common in regard to populations of M. fascicularis as reported by Munsha and
Hanya [17] in Central Catchment Nature Reserves in Singapore and by Marchal and Hill [18] in North Sumatra, there
has not been a lot of reports in relation to Surili population. Although some other primates such as M. fuscata will
also enter the area around the settlement when there is a shortage of feed in their natural habitat [19], the probability
of such scarcity of food sources of Surili in its natural habitat is small because Surili is a leaf-eating monkey.
Therefore, the Surili group could occupy locations close to settlements and highways allegedly because of several
factors such as the availability of preferred feed sources, and area was also safe from disturbance; or even though there
was disturbance, it was still below the tolerance limit of the Surili population.

4.3. Land cover types

Based on the types of habitats that were used, we found that the population of Surili in Kuningan District used not
only natural forest, but also used mixed-gardens and several places in the form of a pine forest. The natural forests
where Surili populations were found in this study were in the form of secondary natural forests (Figure 1). Our study
results that showed that surili occupied a secondary natural forest had also been widely reported by previous
researchers, such as Nijman [8]. By calculating the Neu Index, it can be known that the Surili group preferred habitats
in form of secondary natural forest compared to other forest types. According to Supriatna et al.[7], the availability
of preferred food was suspected to be the reason for Surili to prefer forest stands are still young compared to that of
older ones. However, undisturbed primary forest is an optimal habitat for a population of Surili [8] because primary
forest is a high quality and more secure habitat [20]. Primary forests have trees larger than other habitat types so that
primates that use the trees in the primary forest would have a lower risk of predation [20]. Although not a primary
forest, habitat quality and security conditions supposed to be some of the factors that cause surili prefers natural
forests.

In addition to occupying the interior of the natural forest, Surili also occupied areas of transition between natural
forest and mixed-gardens. This finding was in accordance with the publication of Supriatna et al. [7] and the study
results of Melisch and Dirgayusa [21] around Nature Reserve of Mount Tukung Gede. Ecotone area can experience
a merging of species from two types of adjacent habitats so that it has a higher species diversity [22, 23]. A high plant
diversity has a great possibility to increase the diversity of feeds. The condition was thought to be one of the factors
that attracted Surili to occupy the area. The result of the study, that informed that the population of Surili could also
be found in the mixed-garden ecosystem, was in accordance with the results of research of Melish and Dirgayusa [21]
in Gunung Gede Tukung Nature Reserve. According to the two researchers, Surili often entered orchards and
degraded forests bordering the Nature Reserve. Previous researchers also found evidence that some other primates,
such as P. fredericae [24], P. thomasi [25], and Nasalis larvatus [26], also used the mixed-gardens as part of their
habitats. Species of plants that were common in the mixed-gardens were Paraserianthes falcataria, Swietenia
mahagoni, Anthocepalus cadamba, Tectona grandis, Maesopsis eminii, Bambusa spp., Mangifera indica, Durio
zibethinus, Nephelium lappaceum, Parkia speciosa, Cocos nucifera, Arenga pinnata, Artocarpus heterophyllus and
Gnetum gnemon [10]. Some species of plants in the mixed-garden such as N. lappaceum, and P. falcataria are feed
source for Surili [21, 27]. Therefore, the availability of food was thought to be one of the reasons of Surili group
presence in mixed-gardens. In addition, the presence of Surili in the mixed-gardens in this study showed that mixed-
gardens can be an alternative habitat for a population of Surili.

Although Surili groups could be found in pine forests and other monoculture forests (7. grandis, S. macrophylla,
and D. latifolia), but, the encounter frequency was lower than in other forest types. The condition was supported by
results of research of Henzi et al. [28] in Mpumalanga Province, South Africa, which showed that baboons (Papio
hamadryasursinus) avoided stands of pine and choose small pockets that contained natural stands. Pine forests and
other monoculture forests such as Agathis forest have availability of food for primates (such as P. fredericae) lower
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than natural forests [29]. T. grandis, S. macrophylla, and D. latifolia have never been reported eaten by Surili [16,
27]. Furthermore, Surili occupying plantations and degraded forests cannot survive for a long time [8]. Therefore,
the low number of groups of Surili in both forest types was allegedly because of the low availability of feeds sources.

The result of the study that showed that Surili were not found in shrubs were allegedly linked to level of its ability
to move and habitat quality. As an arboreal species [8], Surili needs canopies of trees that are closely connected to
enable it to move, even though Ruhiyat [16] once found a Surili got down on to the ground. In addition, the shrubs
were also a low-quality habitat [20]. The suspected reason that Surili was not found in coffee plantation was also that
coffee plantations have low quality as habitat. However, this study is different from results of the research done by
Gurmaya [25] on P. thomasi. The species used shrubs and cacao garden as part of its home range [25]. But, the
difference of the results of the two studies has not been understood yet, whether it was because of the methods used,
difference in species, or other factors. This needs to be studied further.

4.4. Elevation

The fact that Surili were found in the lowland forest ecosystems was in accordance with reports of previous
researchers that said that the lowland primary forests were the main habitat of Surili [2, 30, 31]. Melisch and Dirgayusa
[21] in their study also found Surili population in lowland forest and hills with an altitude below 700 meters above
sea level. However, the reduction of habitat due to conversion of natural forest into, for example, agricultural area
and timber plantation [21] has resulted in surili nowadays often found in mountain ecosystems [4, 32], such as in the
Gunung Halimun National Park [27]. At Mount Slamet, P. fredericae, which was known formerly as a subspecies of
P. comata frederiace [9], was distributed at an altitude of 750 meters to 2500 m asl [29]. Not much different from
situation in Dieng Mountains, the species was foundat an altitude of 650-2565 m asl [33, 34]. In Situ Patenggang
Nature Reserve and in Kamojang, respectively, Surili found at an altitude of 1600-1775 m asl and 1390-1625 m asl
[16]. The study that found evidence of Surili existence at an altitude of 255-1254 m asl showed that Surili in Kuningan
District was still survived in forest ecosystem at the lowland and on hills.

4.5. Implications for conservation

The result of the study creates some implications on the conservation of Surili, particularly in the lowland forest
ecosystems in the District of Kuningan. This research obtained results that locations of distribution of Surili were
interconnected by forest cover, which indicated that the making of corridor that connects other forest locations need
to be done to facilitate the distribution and expansion of habitat. The result of the research that showed that the
population of Surili could be found in mixed-gardens and pine forests that mixed with other plant species indicated
that the conservation of Surili can be done in man-made forest which is a combination of crops plants and other plants
either natural or crop plants that can provide resources for Surili population. Our study which obtained results that
Surili population can be found in gardens or forests that were close to settlements indicated that Surili conservation
can be done near settlements by keeping the security of those forests and gardens.

Although this study could be considered as covering almost all locations (village administrative area) outside
conservation area in District of Kuningan, where Surili population was distributed, this study had its limitations. The
placement and length of transects were not based on the proportion of the total area of each land cover types. The
consideration of determination of transect starting point was based on accessibility, and some transects were made by
following existing paths. However, it was made by reasonable consideration of representation of land cover types in
these locations, even though they were not in strict proportions.

5. Conclusion

The study concluded that in Kuningan District the habitat where the Surili was distributed were forests that were
interconnected. Surili population in District of Kuningan were still distributed in lowland and hilly forest ecosystems.
Surili distribution locations were not only in form of natural forests and located far away from settlements and roads,
but also in man-made forests which have diverse plant species and forests which were close to settlements.
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Abstract

Javan langur (Presbytis comata) is grouped into one of priority species for conservation. However, little is known about the
distribution of the population that can support conservation effort. The research is aimed to identify the distribution of Javan
langur based on village administrative area, distance of group encounter to nearest settlement and roadway, and altitude, as well
as habitat types used in Kuningan District, West Java Provinces. We interviewed residents of forest villages to gather information
on population occurrence, followed by making line transects in each village based on the result of the interviews, then noted
habitat type every 100 m along the transect and encountering point of group of Javan langur as well as the coordinates of
encountering. The data obtained were analyzed descriptively and by using both chi-square test and Bonferroni’s procedure to
determine the preferences of habitat types used. The study found that Javan langur populations are distributed in 34 forest
villages. The closest distance Javan langur were recorded at 9.32 meters from the settlement and 3.24 meters from the road. Its
distribution ranging from 255-1254 meters asl. Land cover types used were natural forest, mixed-garden, homogenous timber
plantation (pine, teak, mahagoni and rosewood forest), and transition areas (natural forest to mixed garden and pine forest to
natural forest or mixed garden), but natural forest was preferred. This study suggests that the population of Javan langur still
survive in various types of forests outside of conservation areas. We conclude that Javan langur population can still be found in
several locations in lowland, hills, natural forest and plantation forest that have diverse vegetation, including those adjacent to
settlement.
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1. Introduction

Javan langur (Presbytis comata) is grouped into a very high conservation rating species [1] because the condition
is endangered due to the reduction of most (96%) of its natural habitat [2]. In addition, Javan langur also has limited
natural distribution [3], and since 1988 it was categorized by the IUCN as an endangered species [4]. The
Government of the Republic of Indonesia stated that Javan langur is a protected species [5] and is one of a number
of conservation priority species in Indonesia [6]. However, efforts of conservation of Javan langur have some
constraints. One of the constraints is that there is still little information about the distribution of the species [7].

Nijman [8] had studied and published a map of population distribution of P. comata in Java. Nijman’s research
result showed that the population of P. comata was distributed in 34 forest areas, which are mostly located in the
western part of Java Island (covering West Java Provinces and Banten Provinces) and some locations are in Central
Java Provinces within the altitude of up to 2500 meters above sea level. Considering that the population that
distributed in central and eastern parts of Java has now been known as a distinct species, namely P. fredericae [9],
then the distribution areas of P. comata are mostly limited in the western part of Java. The results of previous
studies could also complete information of the distribution of the Javan langur population in West Java [e.g., 10, 11,
12, 13]. However, the results of these studies only provided information about the distribution of the population in
the conservation areas where the level of security and the region existence were more guaranteed. In fact, apart
from in the conservation area, Javan langur also are distributed outside conservation areas [2]. MacKinnon also said
that most of the population number of Javan langur are outside the conservation areas.

Information availability of Javan langur population distribution more detailed that includes conservation areas
and non conservation areas in each region is necessary for the conservation of the population [6]. In addition, the
conservation of populations also need information of habitat preferences [8], but the information is little known [7].
District of Kuningan is an area of distribution of Javan langur, but it is not included in the distribution map of
Nijman [8], except Mount Ciremai which was since 2004 has been changed into a national park. The distribution
locations that have not been listed in the map are located outside the conservation area, and still have not been
enough studied, in terms of distribution patterns and habitat. The research is aimed to identify the distribution of
Javan langur based on village administrative area, distance of group encountering to nearest settlement and roadway,
and altitude, as well as habitat types used in Kuningan District, West Java Provinces. Results of this study are
expected to support the Government in conservation efforts of P. comata.

2. Method
2.1. Research location

The research location is forest areas in Kuningan District, West Java Province, Indonesia. The Kuningan District
is located at 108°23°-108°47°E and 6°47°-7°12’S and has area 1,195.71 km?. Total forest area is 583.31 km?:
production forest is 256.44 km?, conservation forest is 86.99 km?, and community forest (mixed-garden) is 239.79
km? [14]. Javan langur population distribution data was collected between April 2014 and March 2015. Location of
the study did not include conservation areas. The study was conducted in two forest blocks, i.e. Gunung Subang
(GS) forest block and Bukit Pembarisan (BP) forest block. The GS forest block is a forest area bordering with
Central Java Province. This block is in the form of lowland and hilly forest which is dominated by secondary
natural forest cover (Figure 1), at the edge, this area is mainly surrounded by community mixed-forest covers.
Natural forests in some locations have been replaced by young and old coffee plants. Pine forests, in general, exist
between the community mixed-forests and secondary forests. Pine forest and natural forest are managed by Perum
Perhutani Forest Management Unit (FMU) of Kuningan. Those forests serve as, respectively, production forest and
local protected areas. Based on the government administration, this forest block is included in 11 village
administrative areas.
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Figure 1. Land cover type and distribution of Javan langur populations outside conservation areas in the District of Kuningan

The land cover in the study site of BP forest block is classified by the Ministry of Environment and Forestry as
industrial timber plantation and secondary forest (Figure 1). The forest block consists of pine forest, teak forest,
mahogany forest, remnants of natural forest and community mixed-forest. The pine forest is a plantation that
produces sap. The natural forest is a part of production forest which is designated as local protected area, generally
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narrow, and scattered among forests of pine and other tree plantations. The natural forest and the pine forest in the
forest block are located on state land and are managed by Perum Perhutani Forest Management Unit (FMU) of
Kuningan. As it was in the GS forest group, in some areas coffee plantations have replaced the natural forest and
pine forest. The community mixed-forests are generally scattered with varied sizes. They are located on privately-
owned land and bordered by natural forest or pine forest. Furthermore, on the vicinity of the community mixed-
forest in general there is a mixture of rice fields and settlements. The community mixed-forest is also known as
amixed-garden because it is planted with various types of commercial timber trees and fruit-bearing plants [15].
The community mixed-forest that becomes the location of this study henceforth will be referred to as mixed-garden.

2.2. Survey of Javan langur population

The research was conducted in two phases. In the first phase, we visited villages that have forest where there
were indications of the presence of Javan langur population. Then we conducted interviews with local villagers [16]
to collect information about the existence of Javan langur in the forest that belongs to the administrative areas of the
villages. Because the villagers already familiar with this species of Javan langur, during the interview they could
provide accurate information and would not confused the Javan langur in question with other species of monkeys
which also existed in the District of Kuningan (long-tailed macaque and langur). At this stage we collected
information that Javan langur existed in 34 villages.

In the second phase, a survey was conducted in villages which were suspected as habitats of the Javan langur
based on results of the first phase. In the villages observation paths were established in forest areas. Total transects
in each village varied from 5 km to 6 km, and the length of each transect varied from 1 km to 3 km, depended on the
area of the forest blocks. Transect length was measured by using hipchain. Transects in several places used footpath
and other situation used new trail [17]. The forest areas where the research was conducted have many ravines with a
very steep topography. Therefore, the transect was turned if there was a cliff as a result the shape of the transects in
several places was not a straight lined. The existing of the cliff was one of the reason why the transects used the
footpath. To get the proportions of land cover types in the path traversed, we recorded the type of land cover every
100 meters along the transect [18] based on the plant species composition. The grouping of types of land cover
were in the forms of natural forest, mix of natural forest and crops, mixed-garden, pine forest, mixed pine forest,
teak forest, mahogany forest, rosewood forest, coffee plantation, and shrubs. At the time of meeting Javan langur on
the transect, we recorded the coordinates of encounter location by using a GPSmap 62sc receiver and landcover type,
to know the habitat types used. Observations generally began at 07.00 to 11.00 am. However, during rainy
morning, the survey was postponed for a while, and then we started when the rain stopped.

Javan langur distribution information, which is based on the distance from nearest settlements and roads, was
obtained by entering the coordinates of each location of encounter with Javan langur groups on map by Google
Earth tool, then measure the distance to the nearest settlements and roads. Data of distribution by altitude was also
obtained by observing each point of Javan langur encounter which had been entered into the Google Earth map, so
that the elevation data was obtained.

2.3. Data analysis

The picture of Javan langur distribution by areas of the village administration was made by mapping the
coordinates of locations of Javan langur encounters into the administrative maps of the villages combined with maps
of landcover types. The distribution of groups at various distances from nearest settlements and roads, and various
altitudes were analyzed descriptively (mean, standart deviation). Pearson’s correlation coefficient test was used to
measure relationship between distance from a group meeting point to the nearest village and that to the nearest road.
Furthermore, the chi-square goodness-of-fit test was used to determine whether the number of group observed are
distributed proportionately to the number of the transect of distance categories [19]. The formula used in chi-square
test is:

22 =2(0; - E)?/E;
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Where O is the number of group observed in the ith distance category and E; is the number of group expected in the
ith distance category. The expected number of group in each distance (E;) is obtained by multiplying the total
number of group observed from all transect with the proportion of the number of the transects of each categories.

Length of transect,
Group observed

|

Chi-square goodness-

of-fit test
Yes
No
Bonferroni
normal statistic
v

Group is proportional
to length of tansect

Neu index

i Preferred ;

Avoided

Yy
End
Figure 2. Steps of determination of land cover type preferred by Presbytis comata

To know the types of land cover preferred by Javan langur population, we also done steps used by Neu et al.[19]
(Figure 2). First was identifying whether the number of group observed are distributed proportionately to the total
length of transect of land cover types. The formula used was the same as the formula above, but the value of O;
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and E; is different. The value of O; is the number of group observed in the ith land cover type and £; is the number
of group expected in the ith land cover type. The expected value (E)) is obtained by multiplying the total number
group observed from all land cover types with the proportion of transect length of the ith land cover type. In this
study, there are seven land cover types where transects were placed. The number of group observed is proportional
to the number transect if value 4> > A%upe With level of significance (@) 0.05, but if value A’ < A%qper, then the
number of group observed is not proportional. Next step was using the Bonferroni procedure [20]. This prosedure
was conducted if based on the result of the chi-square test, the number of group was not proportional to the total
transect length of land cover types and aimed to determine the interval of probability of land cover types. The
estimating of the interval of probability used the following formula [19, 20]:
Pi — ZajaNDi(1 = D) /1 S0y S Pi + Zagjok/Di(1 — D) /n

where p; is the proportion of transect length in the ith land cover type, £ is the number of land cover type tested, and
n is the total number of group observed. The level of significance used was 0.05. The third step was counting the
Neu index. To get this index, the group proportion found in each land cover type was divided with the transect
lenght proprotion from the same each land cover type [21]. The final step was identifying the land cover type
preferred by Javan langur groups. A land cover types is preferred by groups if the Neu Index of the land cover type
is more than 1 [21] and between the proportion of transect length and the proportion of group observed is diferent.

3. Result
3.1. Spatial distribution

Based on information collected from local residents, as many as 34 villages were suspected to be the location of
distribution of Javan langur, however, based on the line transect the Javan langur population were found only in 31
villages (Figure 1). Figure 1 also shows that the locations of distribution of Javan langur is connected with one to
another and the forest areas that was not used by Javan langur is the fragmented areas.

3.2. Distance from human activities

The characteristic of habitat of the existence of Javan langur is specified in more detail by considering: a)
location of nearest settlement, and b) nearest road. Results of measurements showed that Javan langur groups were
found within the distance of 9.32 to 3022.23 meters (X = 1002.08; n = 92; SD = 604.56) to the nearest settlement and
within the distance of 3.24 to 3104.26 meters (X = 984.09; n = 92; SD = 667.02) to the nearest road. There was a
significant correlation between the distance from the point of the encounter of Javan langur group to nearest
settlements and to nearest road (» = 0.963; n = 92; p = 0.000). To determine group distribution based on distance
from nearest settlement to the meeting point and the nearest road, the distance was divided into six classes (Figure
3). Although the number of Javan langur groups that were encountered in each distance class was varied, the
number of the groups was proportional to the number of transects (the location of Javan langur — nearest settlement:
A?=6.251; df =4, p > 0.05 and the location of Javan langur — nearest road: /°= 4.663; df = 4; p > 0.05). In other
words, the number of groups that were found was related to the number of transects: the more the transects were
made, the more the number of groups that were found (Table 1). Furthermore, by Kruskall Wallis test, the average
of transect lengths between each distance class were not significantly different (transect to nearest settlement: A% =
2.584; df = 4;p = 0.630, and transect to nearest road: A°=2.217; df = 4; p = 0.696).
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Figure 3. Javan langur population distribution based on distance from point of group encounter to nearest settlement and nearest road.

Table 1. Number of transects and numbers of Javan langur groups on each distance class from transect which their starting points were made at
certain distance from nearest settlement and nearest road.

Distance Number of Prop. Obs. Prop. E (O-E)Y/
(m) Transect 1 @ (3) “) (E)

Starting point to settlement

0-499 57 0.475 41 0.446 43.70 0.167
500—-999 37 0.308 35 0.380 28.37 1.551
1000 — 1499 16 0.133 6 0.065 12.27 3.201
1500 — 1999 7 0.058 8 0.087 5.37 1.292
>2000 3 0.025 2 0.022 2.30 0.039
Total 120 1.000 92 1.000 92.00 6.251

Starting point to road

0-499 63 0.525 41 0.446 48.30 1.103
500 —999 27 0.225 28 0.304 20.70 2.574
1000 — 1499 18 0.150 13 0.141 13.80 0.046
1500 — 1999 8 0.067 8 0.087 6.13 0.568
>2000 4 0.033 2 0.022 3.07 0371
Total 120 1.000 92 1.000 92.00 4.663

Note: (1) Proportion of total of transects; (2) Number of groups encountered; (3) Proportion of number of groups encountered; (4) Expected
number of groups encountered

3.3. Land cover

The study also noted the type of land cover at each point of encounter with Javan langur groups. Results of this
study showed that land cover types at locations of Javan langur encounter were natural forest, mixed garden, timber
plantations, area of transition between natural forest with mixed garden, and area of transition between pine forest
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with natural forest and mixed garden (Table 2). However, this study did not find Javan langur groups at coffee
plantations and shrubs (Table 2).

Table 2. Length of observation transects, number of groups, and Neu index on each vegetation type.

Vegetation Type Transect Prop. Group Prop. E Interval prop. Neu
[e)) ) 3) (O] (5) (6)

Natural Forest (HA) 60.30 0.333 47 0.511 30.616 0.371<P<0.651* 1.535

Mixed Garden (KC) 71.90 0.397 22 0.239 36.506 0.120<P<0.359* 0.603

Homogenous timber plantation

Pine forest 11.30 0.062 1 0.011 5.737 0<P<0.040* 0.174

Ef;';smah"ga“y and rosewood 0.042 2 0022 3.859 0<P<0.063 0518

Areas of transition

HA to KC 14.70 0.081 15 0.163 7.464 0.059<P<0.267 2.010

Pine forest to HA&KC 11.80 0.065 5 0.054 5.991 0<P<0.118 0.835

Coffee plantation and shrubs 3.60 0.020 0 0 1.828 0 0

Total 181.20 1 92 1 92 5.675

Note: (1) Total length of observation transect (km); (2) Proportion of length of observation transect; (3) Number of groups observed; (4)
Proportion of number of groups observed; (5) Expected number of groups; (6) Interval of proportion of observed groups at significant level of o =
0,05; and*shows difference at significant level of 0.05

Total of groups of Javan langur found on all transects were 92 groups. The groups were mostly found in natural
forest, followed by mixed garden, area of transition between natural forest and mixed garden, area of transition
between pine forest and natural forest and mixed garden, and homogenous timber plantation (Table 2). The
distribution of Javan langur groups on the various types of vegetation was significantly different or was not
proportionate to the total length of transect on any type of land cover (4>= 28.94; p < 0.01). Based on Neu Index
(Table 2), Javan langur groups liked natural forest. Although it was not significant, the groups also liked the
transition area between forest and mixed garden. Pine forests that mixed with natural forest plant species and mixed
garden were preferred over pure stands of pine forest (Table 2).

Based on results of interviews with local people, Javan langur frequently visited gardens bordering settlements to
take food in forms of fruit crops such as banana and papaya. Although annoying, the local villagers did not hunt or
kill these animals, they just repelled them away or protected their crops, such as by wrapping the banana fruits with
plastic bags while they were still on the tree.

3.4. Elevation

To determine the distribution of Javan langur based on altitude, the research has measured altitudes at every point
of encounter with Javan langur groups. The results showed that Javan langur groups were encountered within the
altitudes of 255 to 1254 meters above sea level (¥=671.78; n=92; SD=187.92), or from the lowland forest ecosystem
up to hilly area. Javan langur groups were often found at an altitude of 400 — 1000m asl, and were rarely
encountered at elevations below 400 m asl or above 1000 m asl (Figure 4).
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Figure 4. Distribution of Javan langur based onelevation of location of encounter.
4. Discussion
4.1. Spatial distribution

To know the distribution of Javan langur population outside the conservation areas in Kuningan District, we
collected information from villages that have forest areas, then proved the information on field. The study results
showed that Javan langur population, based on information collected from local community, was distributed in 34
forest villages, while based on direct field survey they were distributed in 31 villages. The study suggested that the
Javan langur population in Kuningan District still survived outside the conservation areas. Although there were 3
locations where Javan langur groups were not encountered during direct field observations, we still assume that the
Javan langur groups were there at those locations. This is because based on re-interviews with some members of the
local community, they have encountered Javan langur groups at the three locations. Regarding the absence of Javan
langur groups that were not encountered at the three locations at the time of the survey, we assumed that the
population density in those areas was very low, so the probability to be encountered was small.

The locations of the Javan langur distribution were interconnected one to another by forest cover and those were
located within two blocks of forest, i.e. the Bukit Pembarisan forest block and the Gunung Subang forest block
(Figure 1). On the contrary, the forest areas that is not used by Javan langur population is isolated from those forest
blocks. This result indicate that the connection among habitat is needed by the population. The interconnectedness
allowed the Javan langur groups to move from one location to another. Bukit Pembarisan forest block is located in
the southern part of Kuningan District, stretching from west to east. Gunung Subang forest block is located in the
eastern part of the Kuningan District (extending from the northeast to the southwest), bordering the Central Java
Province (Figure 1). Given this part of the Central Java Province is also a forest, and then the Javan langur
distribution also included the western part of the province. Therefore, both forest blocks are the important areas for
the Javan langur population outside the conservation areas.

The map of Javan langur population distribution in Kuningan District from Nijman [8] only covered Gunung
Ciremai National Park. Because the study of Javan langur population in the outside conservation areas have not
been done, the result of this study could also complement the study results of Nijman [8] in Kuningan District. The
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study locations and Gunung Ciremai National Park are fragmented by settlements, paddy fields and croplands
(Figure 1). By combining the results of both studies, the picture of Javan langur population distribution in Kuningan
District became more complete, specifically that it spreaded in three forest blocks: Ciremai Mountain National Park,
Bukit Pembarisan, and Gunung Subang.

4.2. Distance from human activities

Javan langur was classified into species that is sensitive and timid to the presence of humans [13]. Furthermore,
the occupancy of primates in an area was affected by settlement existing; primate occupied forest areas far away
from settlements [22]. Therefore, we assumed that the locations of Javan langur population distribution would be
far away from settlements and places where people do many activities such as road. However, the results of the
study indicated that the Javan langur groups did not only occupy locations far away from settlements and roads, but
also those that were close to those features. This study also obtained information that the Javan langur group often
came to the gardens close to houses to"steal" food, especially bananas, but the residents did not bother the Javan
langur groups. These cases were common in regard to populations of M. fascicularis as reported by Munsha and
Hanya [23] in Central Catchment Nature Reserves in Singapore and by Marchal and Hill [24] in North Sumatra,
Indonesia. Marchal and Hill also reported crop-riding by monkeys from the subfamilly of colobine (e.g., Presbytis
thomasi and Trachypithecus villosus villosus). The crop-riding by others primates have also been reported by
previous researchers [such as 25, 26, 27]. However, the crop-riding by Javan langur was little studied and
published, except the study of Melisch and Dirgayusa [28].

Some other primates such as M. fuscata will also enter the area around the settlement when there is a shortage of
feed in their natural habitat [27]. However, the probability of such scarcity of food sources of Javan langur in its
natural habitat is small because Javan langur is a leaf-eating monkey [13] and leaves are the abundance resources of
food. Therefore, we assumed that the Javan langur groups that could occupy locations close to settlements and
highways were not related to the scarcity of food resources in their natural habitat. According to Saj et al. [29],
generally, the food plants cultivated by farmers have higer quality and energy per unit than the food plants in the
wild. Therefore, the Javan langur group frequent entered mixed-gardens near settlements because of several factors
such as the availability of preferred feed sources [29, 30] and area was also safe from disturbance; or even though
there was disturbance, it was still below the tolerance limit of the Javan langur population.

4.3. Land cover types

Based on the types of habitats that were used, we found that the population of Javan langur in Kuningan District
used not only natural forest, but also used mixed-gardens and several places in the form of a pine forest. The natural
forests where Javan langur populations were found in this study were in the form of secondary natural forests
(Figure 1). Our study results that showed that Javan langur occupied a secondary natural forest had also been
widely reported by previous researchers, such as, MacKinnon [2], Nijman [8], Hidayat [12]. By calculating the Neu
Index, it can be known that the Javan langur group preferred habitats in form of secondary natural forest compared
to other forest types. This result supports the assuming of Supriatna et al. [7] that Javan langur species preferred
younger forest stands rather than mature ones. The availability of preferred food was suspected to be the reason
why Javan langur chose the forest stands [7]. However, undisturbed primary forest is an optimal habitat for a
population of Javan langur [8] because primary forest is a high quality and more secure habitat [31]. Primary forests
have trees larger than other habitat types so that primates that use the trees in the primary forest would have a lower
risk of predation [31]. Although habitat preferred by Javan langur in this study was not a primary forest, but
secondary forest (Figure 1), habitat quality and security conditions supposed to be some of the factors that cause
Javan langur prefers natural forests.

In addition to occupying the interior of the natural forest, Javan langur also occupied areas of transition between
natural forest and mixed-gardens. This finding was in accordance with the publication of Supriatna et al.[7] and the
study results of Melisch and Dirgayusa [28] around Nature Reserve of Mount Tukung Gede. Ecotone area can
experience a merging of species from two types of adjacent habitats so that it has a higher species diversity [32, 33].
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A high plant diversity has a great possibility to increase the diversity of feeds. The condition was thought to be one
of the factors that attracted Javan langur to occupy the area. The result of the study, that informed that the
population of Javan langur could also be found in the mixed-garden ecosystem, was in accordance with the results
of research of Melish and Dirgayusa [28] in Gunung Gede Tukung Nature Reserve. According to the two
researchers, Javan langur often entered orchards and degraded forests bordering the Nature Reserve. Previous
researchers also found evidence that some other primates, such as P. fredericae [34], P. thomasi [35], and Nasalis
larvatus [36], also used the mixed-gardens as part of their habitats. The study result of Fashing et al. [37] in the
africa monkey in mixed plantation forest area, Kenya, also supported this study. The primata group entered the
mixed gardens and farm areas aimed to use cultivation plants as food sources [24, 25, 29, 38]. Species of plants that
were common in the mixed-gardens of study locations were Paraserianthes falcataria, Swietenia mahagoni,
Anthocepalus cadamba, Tectona grandis, Maesopsis eminii, Bambusa spp., Mangifera indica, Durio zibethinus,
Nephelium lappaceum, Parkia speciosa, Cocos nucifera, Arenga pinnata, Artocarpus heterophyllus and Gnetum
gnemon [15]. Some species of plants in the mixed-garden such as N. lappaceum, and P. falcataria are feed source
for Javan langur [10, 28]. Therefore, the availability of food was thought to be one of the reasons of Javan langur
group presence in mixed-gardens. In addition, the presence of Javan langur in the mixed-gardens in this study
showed that mixed-gardens can be an alternative habitat for a population of Javan langur.

The study showing that Javan langur population was found in pine forest was consistent with the study result of
Agostini et al. [39] in Alouatta caraya and A. guariba clamitans at Atlantic Forest of Misiones in Northeastern
Argentina. Although Javan langur groups could be found in pine forests and other monoculture forests (7. grandis,
S. macrophylla, and D. latifolia), but, the encounter frequency was lower than in other forest types. The condition
was supported by results of research of Henzi et al. [40] in Mpumalanga Province, South Africa, which showed that
baboons (Papio hamadryas ursinus) avoided stands of pine and choose small pockets that contained natural stands.
Pine forests and other monoculture forests such as Agathis forest have availability of food for primates (such as P.
fredericae) lower than natural forests [41]. T. grandis, S. macrophylla, and D. latifolia have never been reported
eaten by Javan langur [10, 13]. Furthermore, Javan langur occupying plantations and degraded forests cannot
survive for a long time [8]. Therefore, the low number of groups of Javan langur in both forest types was allegedly
because of the low availability of feeds sources.

The result of the study that showed that Javan langur were not found in shrubs were allegedly linked to level of
its ability to move and habitat quality. As an arboreal species [8], Javan langur needs canopies of trees that are
closely connected to enable it to move, even though Ruhiyat [13] once found a Javan langur got down on to the
ground. In addition, the shrubs were also a low-quality habitat [31]. The suspected reason that Javan langur was not
found in coffee plantation was also that coffee plantations have low quality as habitat. However, this study is
different from results of the research done by Gurmaya [35] on P.thomasi. The species used shrubs and cacao
garden as part of its home range [35]. But, the difference of the results of the two studies has not been understood
yet, whether it was because of the methods used, difference in species, or other factors. This needs to be studied
further.

4.4. Elevation

The fact that Javan langur were found in the lowland forest ecosystems was in accordance with reports of
previous researchers that said that the lowland primary forests were the main habitat of Javan langur [2, 42, 43].
Melisch and Dirgayusa [21] in their study also found Javan langur population in lowland forest and hills with an
altitude below 700 meters above sea level. However, the reduction of habitat due to conversion of natural forest
into, for example, agricultural area and timber plantation [28] has resulted in Javan langur nowadays often found in
mountain ecosystems [4, 40], such as in the Gunung Halimun National Park [10]. At Mount Slamet, P. fredericae,
which was known formerly as a subspecies of P.comata frederiace [9], was distributed at an altitude of 750 meters
to 2500 m asl [41]. Not much different from situation in Dieng Mountains, the species was found at an altitude of
650-2565 m asl [45, 46]. In Situ Patenggang Nature Reserve and in Kamojang, respectively, Javan langur found at
an altitude of 1600-1775 m asl and 1390-1625 m asl [13]. The study that found evidence of Javan langur existence
at an altitude of 255-1254 m asl showed that Javan langur in several places in Kuningan District was still survived in
forest ecosystem at the lowland and on hills.
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4.5. Implications for conservation

The result of the study creates some implications on the conservation of Javan langur, particularly in the lowland
forest ecosystems in the District of Kuningan. This research obtained results that locations of distribution of Javan
langur were 34 forest areas and interconnected by forest cover, which indicated that the making of corridor that
connects other forest locations need to be done to facilitate the distribution and expansion of habitat. The result of
the research that showed that the population of Javan langur could be found in mixed-gardens and pine forests that
mixed with other plant species indicated that the conservation of Javan langur can be done in man-made forest
which is a combination of crops plants and other plants either natural or crop plants that can provide resources for
Javan langur population. Our study which obtained results that Javan langur population can be found in gardens or
forests that were close to settlements indicated that Javan langur conservation can be done near settlements by
keeping the security of those forests and gardens.

4.6. Limitation of study

Although this study could be considered as covering almost all locations (village administrative area) outside
conservation area in District of Kuningan, where Javan langur population was distributed, this study had its
limitations. The placement and length of transects were not based on the proportion of the total area of each land
cover types. The consideration of determination of transect starting point was based on accessibility. Eventhough it
was not proportional, the transect was placed in several land cover types where the Javan langur population was
indicated inhabit the types. Therefore, the future work needed is reseach with the length of transect which is
proportional to the total area of various of land cover types so that the result will be more representative.

5. Conclusion

The study concluded that Javan langur population in District of Kuningan were still distributed in 34 forest areas,
from lowland to hilly forest ecosystems. Javan langur distribution locations were not only in form of natural forests
and located far away from settlements and roads, but also in man-made forests which have diverse plant species and
forests which were close to settlements. Secondary natural forest is the ecosystem preferred by Javan langur
population. Overall, this result has the value for Javan langur population conservation outside the conservation areas
dominated by production activity. The conservation of Javan langur population can be done in production forests
that have many tree species that can provide food sources for the Javan langur population. Even though the transect
have covered all village forests inhabited by the Javan langur population, the lenght of transect made in this study
was not proportional to forest types in the research location. Therefore, the length of transect which is proportional
to the area of each forest type is needed for future research.
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Sentence 2, 4-7 of paragraph 2 of page 2

Sentence 1&2 of paragraph 3 of page 2

Sentence 5 of paragraph 3 of page 2
Section: introduction

The method need to be corrected
to be clearer and match with the
objective outlined

We have revised this section covering: technique of
placement transect, data recording, and data analyzing
steps, as well as statistic tests used so that it be clearer
The method we explained has matched with the
objective outlined

Sentence 5-8, 11 of paragraph 3 of page 4
Sentence 3-5 of paragraph 5 of page 4
Paragraph 2 of page 5 to paragraph 1 of
page 6

Section: method




Discussion need to be added
(particularly the related research
obtained previously) and
elaborated

We have added this section covering:
Interpretating the results of this study

Relating results of this study to those obtained in
previous studies

Future research needed

Sentence 1, 3 of paragraph 1 of page 9
Sentence 2, 3, 8 of paragraph 2 of page 9
Sentence 1&2 of paragraph 3 of page 9
Sentence 1 of paragraph 1 of page 10
Sentence 2, 3, 7-9 of paragraph 2 of page 10
Sentence 2-5 of paragraph 3 of page 10
Sentence 2, 4, 5, 8 of paragraph 4 of page 10
Sentence 6&7 of paragraph 1 of pagell
Sentence 1 of paragraph 2 of page 11
Sentence 2 of paragraph 1 of page 12
Sentence 4&5 of paragraph 2 of page 12
Section: discussion

Conclusion need to be revised

We have revised the conclusion answering the
objective of the study

Page 12
Section: conclusion
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Legend:
@ Surili existing point [ Settlement
District border Cropland
Village border Cropland and Shrubs
Bl Primary Forest 1 Paddy field
Bl Secondary Forest Shrubs Data source: .
; 1. Landcover 2011 Environment
I Forest Plantation B Bareland and Forestry Ministry

* | Plantation

Bl Water body

2. Field survey
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