MO PAU

1. Tinh cAp thiét ciia dé tai

Viét Nam dugc xem 13 mot trong sb qubc gia Chau A co khu hé
Linh truong da dang nhat, gdm 25 loai va phén loai thudc 3 ho: Loridae,
Cercopithecidae va Hylobatidae, by Linh truong (Primates), chiém trén
39% tong s6 loai Linh truéng & mién dia 1y dong vat An D6 - Malay (64
loai) [6], [21]. Khu h¢ Linh truéng ¢ Viét Nam khong nhiing da dang vé
thanh phan loai ma con c6 tinh dic hitu cao, trong d6 c6 6 loai va phan
loai 1a dac hitu Viét Nam va 6 loai va phéan loai dac hiru Péng Duong,
trong d6 loai Vuon den ma hung trung b (Nomascus annamensis) dugc
xac dinh 1a loai méi vao nam 2010 [151].

O Viét Nam, N. annamensis phan bd tir phia Bic song Thach Han
(khoang 16°40' - 16°50' N) dén phia Nam song Ba (khoang 13°00' - 13°10'
N), trén dia phan cua céc tinh Quang Tri, Thira Thién Hué, Quang Nam,
Pa Nang, Quang Ngéi, Phti Yén, Binh Dinh, Gia Lai, Kon Tum.

Hién nay, quan thé Vuon den ma hung trung bo dung trude nhiéu
mdi de doa va bi suy giam nghiém trong, trong d6 sin ban va mat moi
truong song 1a mdi de doa 1on nhat dbi véi loai. Tuy nhién, nhimg dén
liéu khoa hoc dé danh gia mirc &6 nguy cép, cac nghién ctru vé tap tinh,
phan bd, cAu tric qu?m thé, diac diém sinh hoc, sinh thai cia Vuon den
m4 hung trung bd van con chua duoc tién hanh ddy du.

Dé gdp phan danh gia, cung cép nhiing thong tin khoa hoc vé nhitng noi
dung trén day va gop phan vao viée bao ton loai dic hiru Dong Duong quy
gid nay, to1 thue hién dé tai: "Nghién ctvu sw phin bo, cdu triic quan thé va
mt so tdp tinh ciia Viweon den ma hung trung by (Nomascus annamensis
Van Ngoc Thinh, Mootnick, Vu Ngoc Thanh, Nadler& Roos, 2010) ¢
Viét Nam bang phwong phdp phan tich Gm hoc”.

2. Muc tiéu nghién ciru

- Nghién ctru sy phan bd, s6 luong dan, cdu tric quan thé, dic diém
tiéng hot va mot sd tap tinh va tinh trang bao ton loai Vuon den ma
hung trung bd ¢ khu vuc nghién cuu.

- Nghién ciru tinh trang bao ton, dé xuat mot sé giai phap bao ton loai
Vuon den ma hung trung bo (N. annamensis) & Trung Bo Viét Nam.

3. Ngi dung nghién ciru

- X4c dinh dia diém phén bd, sb lugng va cu tric dan vuon trong cac
nam khéc nhau tai khu vyc nghién ctu bang phuong phép ghi 4m va phén
tich am hoc tiéng hot ctia Vuon den ma hung trung bo (V. annamensis).

- X4c dinh dic diém tiéng hot theo gidi tinh va tudi ctia Vuon den ma
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hung trung bg.

- Thu thap dir liéu vé mot s tap tinh (tap tinh xa hoi qua tiéng hot,
tap tinh dn udng va van dong) ciia Vuon den méa hung trung bo.

- Xé4c dinh cac mdi de doa, tinh trang bao tdn loai Vuon den ma
hung trung b, dé xuat giai phap bao ton loai.

4. Nhirng dong gép méi cia ludn an

- Lap dugce ban d6 phéan bd, gop phan xéac dinh duoc s6 lwong dan va
ciu tric quan thé, mat d6 Vuon den méa hung trung bd (N. annamensis)
& Khu bao ton Sao la Thira Thién Hué, Khu bao ton loai va sinh canh
Sao la Quang Nam, Vuon qudc gia Bach Ma.

- Bang phian mém Avisoft SASLab Pro x4c dinh dugc dic diém am
thanh tleng hét vuon duc trudng thanh, vuon cai trudng thanh, vugn ban
trudng thanh va cac hinh thirc hét (hot s6 16, hot song ca, hot phic) cua
Vuon den ma hung trung bo.

- Gop phﬁn xac dinh tép tinh xa hoi qua tiéng hoét cua vuon va tép
tinh an, udéng, van dong trong di€u ki¢n nudi nhot ban ty nhién.

- G6p phan ghi nhén nhung mdi de doa dén dong vat hoang da, trong
d6 c6 vion va dé xuét giai phap bao ton

5. Y nghia khoa hoc va thue tién ciia luin 4n

- Ve khoa hoc:

Két qua nghlen ctru la nhimg thong tin vé su phan b noi phan b,
tap tinh, cau tric quan thé, sb lugng, mat do va dac diém tleng hot cua
Vuon den ma hung trung bd (N. annamensis) 6 cac khu vuc nghién ciru.
Day 1a ngudn tai liéu phuc vu nghién ctru khoa hoc, giang day vé loai
Vuon den ma hung trung bd va bao tén dong vat hoang da noéi chung,
cho Khu bao tdn Sao la Thira Thién Hué, Khu bao tdn loai va sinh canh
Sao la Quang Nam va Vuon qudc gia Bach Ma noi riéng.

- Vé thuec tién:

Luan 4n da d& xuit cac giai phap gop phan bao tdn va phat trién bén
vimg quan thé loai Vuon den ma hung trung bd (N. annamensis) tai
Khu béo ton Sao la Thira Thién Hué, Khu bao tdn loai va sinh canh Sao
la Quang Nam, Vuon qudc gia Bach Ma.

6. Ciu tric cia luan an

Luan 4n gdm 137 trang. Ngoai phidn M¢& dau, Két luan va Kién nghi,
Luén an chia thanh 3 chuong véi 32 bang, 60 hinh va anh, 163 tai licu
tham khao. Phan phu luc gdm 06 phy lyc cung cip nhitng dan liéu lién
quan dén vi tri, thoi gian, thoi lugng tiéng hét cua vuon thu thap va
phan tich tai ba khu vyc vao thoi gian nghién ctru.



Chuong 1. TONG QUAN TAI LIEU

1. Giéi thiéu so lwoc két qua nghién ciu vé ho Vuwon
(Hylobatidae)

1.1. Phén logi hoc

Ho Vwon (Hylobatidae) thudc téng ho Khi dang nguoi
(Hominoidea), 12 ho dic hitu cua phian mién Poéng Duong va
Sunda, bao gém 4 giéng: Hoolock (Bunopithecus) (Vuon céo)
(2n = 38), Symphalangus (Vuon xiém) (2n = 50), Hylobates
(Vuon lun) (2n = 44) va Nomascus (Vuon mao) (2n = 52) [113],
[114], [125], [158].

1.2. Mot s dic dtém sinh hoc, sinh thdi ho Vwon (Hylobatidae)

Hinh thdi va cdu tgo: Giéng nhu cac loai trong tong ho Khi dang
nguoi (Hominoidae), cac loai trong ho Vuon c6 mot s6 dac diém:
khong c6 dudi, bd ndo to, phan nguc rong, xuong ba & phia lung, xuwong
don dai, chi trudc rat dai, xwong canh tay c6 mau rong roc hinh thia,
ving eo lung thit nho, sb dét sdng cung nhiéu hon, dudi tiéu giam,
xuong chiu tuong ddi rong va ving chai san hang tiéu giam.

Tdap tinh sinh thdi: Vuon c6 muc d0 di hinh giéi tinh cao. Bo
long con cai truong thanh c6 mau vang hodc nau, con dyc trudng
thanh c¢6 mau xam hoidc den. Chung két d6i sudt doi, cing vign non
tao thanh gia dinh, séng trong mot vung lanh thd riéng, khong lam
to song trén cay cao.

Tieng hdt cua vuon c6 tinh di truyén hon 13 hoc tip [35], [44]... dac
trung cho loai dé giao tiép, canh bao, xac dinh lanh thd [66], [85],
[105]. Tiéng hot duoc phat ra vao budi sang som. Cac ca thé két hop
tiéng hot tao nén tiéng hot song ca, rap khudn ca vé cach thirc va co cau
trac dac trung riéng cua loai [41], [68]. Vuon ¢ nhiéu hinh thirc tiéng
hot: Tiéng hot don hay s0 10, tiéng hot doi va tleng hot da hay phue.

Vin dong: Vuon song trén cdy, di chuyén chu yéu biang cach du
ngudi vao canh ciy bang tay. Vuon co thoi quen dimg & tu thé thing
[46], treo co thé rat doc dao, tha long toan than nhu ngudi dang vit xa
don. Doi song trén cay, nhung doi khi viron ciing ¢ thé xudng dat di lai
bang hai chan, con hai tay gio 1én dé giit thing bang [64], [71], [78].

2. Tinh hinh nghién ciéu lién quan dén gibng Vwon mao
(Nomascus) & Viét Nam

2.1. Lwoc sw nghién civu Vwgn mao

Nhitng thong tin vé& vuon ¢ Viét Nam di c6 tir thé ky 18 trong sach


https://vi.wikipedia.org/w/index.php?title=D%E1%BB%8B_h%C3%ACnh_gi%E1%BB%9Bi_t%C3%ADnh&action=edit&redlink=1

“Van dai loai ngit’’ va “Phu bién tap luc” [10], [11].

Trudc nam 1955, nghién ctu vuon ¢ Viét Nam déu do nguodi nude
ngoai thyc hién.

Thoi ky 1955-1975. Nhitng nghién ciru vuon ¢ Mién Bic dd mo ta
hinh thai, phan bd ciia Vuon den (Hylobates concolor) v6i 2 phan loai
H. c. concolor va H. c. leucogenys. O mién Nam, ghi nhan Vuon den
(H. concolor), Vuon tay trang (H. lar) [153].

Sau nam 1975, nhiéu nghién ctru vé thanh phan loai, phan b6, sinh
hoc ciia Linh truong, trong d6 c¢6 nhom vuon. Nhitng két qua nghién
ctru duge thé hién trong cac cong trinh cia: Pao Van Tién [24], [51];
bang Huy Huynh va nnk [14], [15], [18]; Lé Xuan Canh [5], [99];
Nguyén Xuan Ding va nnk [8], [9]; Pham Nhat va nnk [21], [124]; Tran
Hong Viét [26], [27]... Vuon ghi nhan ¢ Viét Nam thoi gian d6 déu xéac
dinh thudc giéng Hylobates. Bén nam 2008, cac loai vuon ¢ Viét Nam
dugc thong nhét thudc gidng Nomascus thay vi gidng Hylobates nhu
trudc day. Nam 2010, Vuon den ma hung trung bd (N. annamensis)
dugc xac dinh 1a loai méi [151]. Nam 2014, d4 nghién ctru vé phén loai
va tinh trang bao ton cta 7 loai giéng Vuon mao Nomascus, c6 6 loai va
phan lodi phan b trén lanh thd Viét Nam trir Vuon hai nam (Nomascus
hainanus) [117] [131].

2.2. Giong Vwon mao (Nomascus)

2.2.1. Péc diém: Trong luong co thé trung binh 7 - 8 kg. Nhiém sic
thé ludng boi 2n=52. Vuon mao thé hién tinh di hinh ludng tinh rét rd
rang. Tam 16ng ¢ dinh dau dung dimg nhu vuong mién, & con duc phat
trién hon con céi, tao thanh mot cai mao. Mau 16ng gidi tinh khac biét
1d rang, thay ddi theo tudi, dén tudi truong thanh c6 mau sic dic trung
gidi tinh. Bo 1ong vuon duc trudng thanh chu yéu ¢6 mau den, vuon cai
¢6 mau vang nhat/vang da cam/be nhat.

- Tiéng hét Vuon mao thé hién dic trung riéng cua loai, 1a gidng duy
nhit c6 tiéng hot ddi; tiéng hot caa vugn duc wu thé hon vuon cai [71],
[91], [134]. Nhirng cdp giao phdi cua gidng Nomascus thuong hot ghép
d6i. Hot s616 thudng xuat hién va dugc tao ra chi boi nhitng vuon cai va
vuon duc chua ghép doi; vugn duc hot s616 thuong xuyén hon vuon cai
[69]. Tiéng hot cua Vuon mao Nomascus thé hién rd gidi tinh, cac nbt
4m thanh tiéng hot cua vuon cai khong trung 1ap ma c6 sy khac biét so
v6i am thanh tleng hét ciia vurgn duc, gdm cac Am rat 16n, nhanh dan va
cao vut vao cudi doan, trong khi con duc phat ra cac doan am thanh
ng:fm, thang tram va thay ddi cac ndt am thanh va duoc 13p lai tuong tu
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cho dén két thuc tiéng hot ghép d6i. Cac dic diém dic trung tiéng hot
Vuon mao duge di truyén [91].

2.2.2. Phdn logi: Trudc day, cac loai vuon ¢ Viét Nam dugc xac
dinh thudc gibéng Hylobates va chi trong loai duy nhit Vuon den
(Hylobates concolor), gom 6 phan loai [45], [78], [107]. Sau nay, ching
duoc xac dinh 1a giong Nomascus. Dan liéu phan loai hoc phan tir va
quan hé phat sinh chiing loai cho thiy sy sai khac gitra cac cap nucleotit
gilia cac phan loai nén ching dugc xac dinh 1a cac loai riéng biét, trong
cac bac phan loai sy khac biét 16n nhét 1a gitra hai loai N. nasutus va N.
hainanus [132]. Nam 2010, dua trén phan tich su khac nhau vé hinh
thai, tiéng hot va gen, Vuon den ma hung trung bd (N. annamensis)
duoc xac dinh la loai moi [151].

2.2.3. Phin bé va finh trang cdc loai Vieon mao & Viégt Nam: Ca 7
loai Vugn mao déu phan bd & phia Pong song Mé Kong, trong do, 6
loai phan b6 trén lanh thd Viét Nam, chi loai Vuon hai nam (M.
hainanus) phan bb & dao Hai Nam, Trung Qudc.

Cac loai vuon ¢ Viét Nam déu ¢ trong tinh trang bi de doa va duoc
xep hang & muac nguy cap (EN) [3], [90]; Nghi dinh 06/2019/Nb-CP
x€p trong danh luc IB - cam khai thac st dung vi muc dich thuong mai.

Vwwon den ma hung trung bg - N. annamensis.

- Laloai Vuon moi.

- Hinh thai: Con duc c6 mau long den va it anh bac, con céi long
mau sang, da cam pha vang be c6 it vét den trén dau.

- Phén bé: Thé gidi: Lao, Campuchia. Viét Nam: Quang Tri, Thira
Thién Hué, Pa Nﬁng, Quang Nam, Quang Ngai, Phu Yén, Binh Dinh,
Gia Lai, Kon Tum.

- Tinh trang bdo ton: Nghi dinh 06/2019/ND-CP xép trong danh Iyc IB
[4].

3. So luge diéu kién tir nhién, kinh té, xi hdi khu vure nghién ctu.

1.3.1. Khu bao ton (KBT) Sao la Thira Thién Hué.

1.3.2. Khu bdo ton (KBT) lodi va sinh canh Sao la Qudng Nam.

1.3.3. Vuon quoc gia (VOG) Bach Ma.

Madi khu vyc nghién ctru trén day déu ¢ nhing thong tin vé: Toa do
dia 1i, quy mo dién tich, khi hau, dia hinh, thiy van, khu hé thyuc vat va
hién trang rimg, khu hé dong vat va nhimg loai dong vat can duoc bao
ton, dan cu va dan toc.



Chuong 2
THOI GIAN, PIA PIEM, POI TUQNG
VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém nghién ciru

Tién hanh thu a4m tiéng hét vuon tai ba khu vuc nghién ctru
(KVNC): 1/ KBT Sao la Thira Thién Hué, 2/ KBT loai va sinh canh Sao
la Quang Nam, 3/ VQG Bach Ma. Nghién ctru mot sb tap tinh vuon
trong diéu kién nudi nhdt tai Trung tdm ctru hé (TTCH) Linh truéng
nguy cap Cuc Phuong.

2.2. Thoi gian nghién ciru

Nghién ciru duoc tién hanh tir 5/2012 dén 8/2018. Tai mbi KVNC
1ap 10 6 Iu6i thu am. Mbi diém thu am 3 ngay lién tiép, trir ngdy mua
16n. Tong thoi gian thu 4m 14 333 ngay : Tai KBT Sao la Thira Thién
Hué 114 ngay, KBT loai va sinh canh Sao la Quang Nam 108 ngay,
VQG Bach M 111 ngay. Két qua thu dugc 128 files 4m tiéng hot cua
vuon voi tong thoi lugng 68927s.

2.3. Pbi twong nghién ciru

Vuon den mé hung trung bo (Nomascus annamensis).

2.4. Phwong phap nghién cm’ru

2.4.1. Phu’o‘ng phap phéng vin va ké thiva thong tm

Phong van va ké thira cac thong tin va dan liéu vé vuon lam co s&
lap ké hoach diéu tra, thu 4m cu thé.

2.4.2. Xdc dinh diém thu dm va cdch thu am tiéng hot ciia Vieon

Tai mdi KVNC, 1ap 10 6 ludi thu 4m ngau nhién. Mdi 6 ludi co dién
tich khoang 2 km2. Trong mdi 6 ludi, may thu am dugc dit tai dinh nai
cao nhét trong 6 ludi dé c6 thé thu Am tir nhiéu huéng khac nhau nhét.
Thu 4m tir 4h30 dén 8h00 trong 3 ngay lién tiép, trir ngdy mua 16n. Thu
4m bang may IC Recorder ciia hing Sony san xuit. Micro dinh huéng
Mke 300 do Pirc san xuit.

2.4.3. Phwong phdp phén tich sé liéu am hoc

Phuong phap wdc lugng xac sudt phat hién st dung sb liéu thu thap
tir cac diém nghe trong nghién ciru nay duoc didu tra 3 1an, tic 1a thu
am vuon 3 ngay tai mot diém nghe, nén i =23

Mat d6 dan (D) cho toan bd cude diéu tra duoc tinh theo cong thirc [160]:
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D: Mat d¢ dan (dan/km?); i: S6 ngay diéu tra, chay tir I - 5, (nhung
trong nghién ciru nay soé liéu thu thdp tir diém nghe dwoc diéu tra 3 lan,
tike 1a thu dm vweon 3 ngay tai mot diém nghe nén i = 3); Ti: Tong so6 dan
tir 16p 56 liéu i; Ai: Tong dién tich diéu tra 6 16p s6 liéu i (km?).

Phuong sai cia D (Mat d§ dan) duoc tinh theo cong thure:

D=

(71 Ad)

Dién tich duoc diéu tra tai méi diém nghe (A) dwoc xdc dinh: 2 Ar =
m’. (trong do r la khoang cach nghe); Trong nghién ciru nay chiing téi
s dung khodng cdach nghe viron 16i da dé wéc tinh mat dé 1a 2 km.

Udc luong tong s6 dan vuron trong khu vue quan tam:

Ng = D.An

Trong d6 : No . Tong so6 dan trong khu vuee diéu tra;

D: Mat do dan (dan/km?);
Ap : Dién tich sinh canh cia vieon trong khu vyc diéu tra.

2.4.4. Phwong phdp xdc dinh sé lwong v noi phén bé ciia viegn

Xac dinh khu cu tra cia vuon theo phuong phap Brockelman & Ali

(1987) [40]. Tir ba thong tin: toa do diém thu, goc phuong vi,
khoang cach udc luong co thé xac dinh vi tri dan vuon hot.

2.4.5. Phwong phdp thu thip cdc thong tin vé tip tinh sinh thdi

- Tap tinh hot cua vuon dugce thu thap trong khi thu am va phan tich
4m thanh tiéng hot.

- Str dung may anh va may quay phim dé ghi nhan nhiing hinh anh
hoat dong cta N. annamensis. Thanh phan thirc 4n, thdi gian cho vuon
an ghi chép theo ké hoach ctia Trung tdm ctru hd. Quan sét tryc tiép cac
hanh vi cta vuon. Céc s liéu thu thap dugc théng ké va xtr 1i qua cac
phan mém: excel, SPSS.



) Chuong 3
KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phéan bd va mat dd phan bd ciia Vwon den ma hung trung b
(N. annamensis) tai ba khu vwe nghién ciru

3.1.1. Tai Khu bdo ton loai va sinh cinh Sao la Quing Nam

Néam 2012, ghi nhén vi tri toa d6 cua 13 dan trong 3 6 ludi ¢ tiéu khu
25 va 12 (Hinh 3.1). Nam 2014, 6 dan ¢ tiéu khu 12 va 35. Nam 2016, 5
dan & tiéu khu 12, 13 va 22. Nam 2018, 2 dan & tiéu khu 12 va 22.

Hinh 3.1. Ban d6 noi phin b6 virgn tai khu vuc didu tra
Khu bio ton loai va sinh canh Sao la Quang Nam, nim 2012

3.1.2. Tai Khu bdo ton Sao la Thira Thién Hué

Nam 2012, ghi nhén vi tri toa d6 ctia 21 dan trong cac 6 ludi nam &
tiéu khu 346, 347, 348, 349, 352, 353 va 404 (Hinh 3.5). Cac nim 2014,
2016, 2018 ghi nhan duoc s6 dan tuong Ung la 3, 15, 14 dan.

Nam 2012, 2014, 2016 va 2018 ghi nhan vi tri toa do cua sb dan
tuong Gmg 1a 12, 9, 12 va 13 dan (Hinh 3.9) Khu béo tén Sao la Thira
Thién Hué, nam 2012.



g it ] Quang Mam
1 556 b Quing lam. -

Hinh 3.5. Ban d6 noi phan b6 Vwogn tai khu vue didu tra
Khu béo ton Sao la Thira Thién Hué, nim 2012

3.1.3. Tai Vwon quéc gia Bach Ma

Vi tri phan bd cta vuon cha yéu ¢ ving 16i ciia cac KVNC. Sy khac
biét s6 dan vuon ghi nhan dugc vao cdc ndm nghién ctru khac nhau cé
thé do mot s6 dan di chuyén sang khu vuc khac bén ngoai nhitng 6 ludi
thu 4am hodc ching da bi sin ban. Riéng & VQG Bach M43, s6 dan Vuon
ghi nhan duoc trong cac nam diéu tra vé& co ban 14 tuong ddi 6n dinh.
C6 thé cong tac bao vé rimg & day tuong doi tét.



Hinh 3.9. Ban d6 noi phan b6 Vwgn tai khu vue didu tra
Vudn quoc gia Bach M, nim 2012

3.1.4. Mat dp phin bé ciia Vwon den md hung trung bg (N.
annamensis) tai ba khu vuc nghién ciru

Két qua tinh mat do dan vuon nam 2012 va 2018 tai ba KVNC theo
cong thirc Ng = D.An [160] nhu sau:

KBT Sao la Thira Thién Hué:

Mait d6 dan vuon udce tinh trong nam 2012 1a 0,1836 (dan/km?), nam
2018 1a 0,1221 (dan/km?).

Téng dién tich ring phu hop cho su tdn tai cua Vuon den ma hung
trung bo 1a 155,19 km?. Tong sb dan vuon udc tinh trong KBT:

Nam 2012: 0,1836 x 155,19 = 28,5 dan.

Nam 2018: 0,1221 x 155,19 = 18,9 dan.

T nam 2012 dén 2018, s6 dan vuon trong KBT giam mét 1/3.
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KBT loai va sinh cinh Sao la Qudng Nam:

Mait d6 dan vuon udce tinh trong nam 2012 1a 0,1134 (dan/km?), nam
201812 0,0165 (dan/km?).

Téng dién tich rung phu hop cho su tdn tai cia Vuon den ma hung
trung bo 1a 158,22km?. Tong sd dan vugn ude tinh trong KBT:

Nam 2012: 0,1134 x 158,22 = 17,9 dan.

Nam 2018: 0,0165 x 158,22 = 2,6 dan.

Tir nam 2012 dén 2018, s6 dan vuon trong KBT giam mat 2/3.

VOG Bach Ma:

Mait d6 dan vuon udce tinh trong nam 2012 1a 0,1134 (dan/km?), nam
201812 0,0165 (dan/km?).

Toéng dién tich rimg phut hop cho su tn tai cia Vuon den ma hung
1 374,87 km?. Tong sé dan vuon udc tinh trong VQG:

Nam 2012: 0,1026 x 374,87 = 38,5 dan.

Nam 2018: 0,1134 x 374,87 = 42,5 dan.

S6 dan vuon ndm 2018 so v6i nam 2012 hau nhu khong giam.

3.1.5. Mikc dé ghi am tiéng hét vwon & cdc diém thu Gm tai ba khu
vie nghién ciru.

KBT Sao la Thira Thién Hué c6 sé diém ghi duoc tiéng hot vuon cao
nhit (75% - 100%), KBT loai va sinh canh Sao la Quang Nam xép thir
hai (83%); thip nhét 1a & VQG Bach Ma (60% - 70%).

3.2. SO lwong dan va ciu tric quin thé virgn ghi nhin dwge qua
két qua thu 4m va phén tich Am tiéng hét.

3.3.1. 86 lwong dian vieon

Tai thoi gian thu 4m cac nam 2012, 2014, 2016, 2018 tai cac diém
thu am ¢ ba KVNC da ghi nhan dugc s6 dan vuon tuong ung 1a 46, 18,
32, 29 dan, va sb ca thé twong tng 1a 121, 46, 85 va 62 c4 thé, trung
binh 2,63; 2,56; 2,66; 2,14 c4 thé/dan. Nam 2012. S6 dan vuon ghi nhan
dugc ¢ 3 khu vuc diéu tra khac nhung tiy ndm diéu tra. O KBT Sao la
Thira Thién Hué, nim 2012, ghi nhan duogc s6 dan vuon nhiéu nhét: 21
dan. O KBT loai va sinh canh Sao la Quang Nam, nim 2018, sb dan
vuon ghi nhan dugc it nhét, chi c6 2 dan.

3.3.2. Ciu tritc quén thé vieon

Céu trac quan thé twong mg vao nam 2012 voi 121 c4 thé co 47 duc, 45
céi truong thanh va 29 con ban trudng thanh. Nam 2014 vé6i 46 ca thé co 17
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duc, 16 cai va 13 ban trudng thanh. Nam 2016 véi 85 ca thé ¢6 32 duc, 31
ci va 22 ban truong thanh. Nam 2018 vai 62 ca thé co 28 duc, 23 cai va 11
ban truong thanh. S6 dan c6 3 ca thé (1 duc, 1 cai truong thanh va 1 ban
truong thanh) chiém ty 1& nhidu nhat (63,0% - 72.2%); sb dan c¢6 2 ca thé (1
duc, 1 cai truong thanh) dimg thir hai (22,2% - 44.8%), ty 18 s6 dan 1 ca thé
(duc hodc cai) thip nhat, chi c6 3,1% - 17,2%.

3.3. Pic diém tiéng hét ciia Vwon den ma hung trung bd (.
annamensis) tai ba khu vuee nghién ciru

3.3.1. Diic diém chung tin sé6 am thanh tiéng hét ciia vwon duc

Histegram

Wl = 0 E2

Bid Dey =077

Hinh 3.17. Biéu d6
phan phéi cac gia tri
tan s6 4m thanh trung
binh thip nhit cua
vuon duc.

Fragusncy

Chii thich: - Frequency: S6 mdu phan tich; - Histogram: Gid tri tan
§6 am thanh; - MinDuc: Tan sé trung binh thd'p nhdt ciia vuwon duc;

- MaxDuc: Tan s6 trung binh cao nhat cia vueon duc; - Mean: Gid
tri tan s trung binh; - Std. Dev: D¢ léch chuan; - N: S6 mdu phdn tich

Két qua phan tich céc files tiéng hot cua 100 vuon duc, cho thdy tan
s6 am thanh trung binh trong khoang 0,8233 - 1,7101 kHz (giao dong tir
gia tri trung binh théip nhéit 0,6 - 1,2 kHz dén cao nhit 1,7197 kHz)
(Hinh. 3.17 va Hinh.3.18).

3.3.2. Diic diém chung tin so6 am thanh tiéng hét ciia vwon cdi

Két qua phan tich céc files tiéng hot ciia 86 vuon cai, cho thy tan s6
am thanh trung binh trong khoang 0,64 - 2,7 kHz (giao dong tu gia tri
trung binh thép nhat 0,2 - 1,6 kHz dén cao nhét 2,7 kHz).
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Hrtegrem

: Hinh 3.20. Biéu do
phan phéi cac gia tri
tan s6 am thanh trung
binh cao nhit cua

‘ | vuon cai.
i | .

MasCal

Fraquency

3.3.3. So sdnh dic diém tiéng hét vieon duc, vwon cdi tai 3 khu vuc
nghién ciru

3.3.3.1. So sdnh chung tin sé Gm thanh viwon dwe va vieon cdi

Téan s am thanh tiéng hét vuon duc va vuon céi ¢6 khac nhau. Tan
s6 am thanh trung binh thip nhit & vuon duc (0,82343 kHz) cao hon
vuon cai (0,633 kHz) con tin sb 4m thanh trung binh cao nhit & vuon
cai (2,7 kHz) lai cao hon ¢ vuon duc (1,7101 kHz). Bién d6 am thanh
cua vuon cai rong hon vuon duc (Hinh.3.21, Hinh.3.22).

L

Hinh 3.21. Biéu dd so sanh bién d9 tin s6 4m thanh thip nhat
cia vugn duc (trai) va vuon cai
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3.3.3.2. So sdnh tin s6 Gm thanh vieon duc tai ba KVNC

Tan s6 am thanh trung binh tiéng hot vurgn duc & ba KVNC c6 khac
nhau: O KBT Sao la Thira Thién Hué 1a 0,83 - 1,64 kHz, & KBT loai va
sinh canh Sao la Quang Nam 14 0,84 - 1,81 kHz, & VQG Bach Ma la
0,81 - 1,73 kHz. Sy sai khac nay & VQG Bach Ma va KBT Sao la Thira
Thién Hué 12 nhiéu nhat con giita cac khu vuc khac 1a khong 16n.

(A i s

Frmmrrin

Hhiillan s

Hinh 3.22. Biéu d6 so sanh bién d tin s6 Am thanh cao nhét
cia vuon duc (phai) va clia vuegn cai

3.3.3.3. So sdnh tan sé am thanh vwon cdi tai ba KVNC

Tan s am thanh trung binh tiéng hét cua vugn cai & ba KVNC c¢6
khac nhau: O KBT Sao la Thira Thién Hué 14 0,64 - 2,56 kHz, & KBT
loai va sinh canh Sao la Quang Nam la 0,61 - 2,91 kHz, & VQG Bach
Ma 1a 0,65 - 2,7 kHz. Sy sai khac nay gitta KBT loai va sinh canh Sao
la Quang Nam va KBT Sao la Thira Thién Hué 13 nhiéu nhit, con giita
cac khu vuc khac 1a khong 16n.

3.3.4. Cdc kiéu tiéng hot dién hinh ciia vieon tai 3 khu vie nghién civu

Trong ba loai hinh thtrc hét, hot don (Hinh. 3.23), chiém ty 18 thap
nhat (11%); thir dén 1a hot doi (song ca) (Hinh. 3.24) (35,6%), hot da
(phirc) (Hinh.3.25) chiém ty 1& cao nhat (53,4%).

3.3.4.1. Hot don cua con dwc truéng thanh tach dan hot S6 16

Ghi nhan duoc 13 vuon duc hot s6 16. Tiéng hot so 16 thuong don
diéu, khong gidng tiéng hét cua con duc truong thanh. Tan s it thay
dbi bién do, khoang cach giita cac 1an hot 1a 12 - 14 s (Hinh 3.23).
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Hinh 3.23. Tiéng hét don: vuen dwc hét s6 16
(thu 09/9/2018, VQG Bach Ma).
kHz
ad
5. .

10 20 3s

Hinh 3.24. Tiéng hot déi: tiéng hét vieon duwc, vieon cdi song ca

kHz

1 L hb -

10 20 30s

Hinh 3.25. Tiéng hét da giira vuren dwe, vuon cdi va
ban truéng thanh (MA 49 - QN - 2012)
3.3.4.2. Dic diém tiéng hot vwon dwc truéng thanh da ghép doi
Tiéng hot vugn duc truong thanh dién ra nhiéu giai doan: 1/ Giai
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doan khoi dau (Hinh 3.28): Tan sb kéo dai tir 1 - 1,4 kHz. Cac doan am
thanh duoc lap lai don diéu. 2/ Giai doan chuin bj vao hot song ca
(Hinh 3.29): tdn s6 4m thanh c6 bién d6 rong tir 0,8 - 1,6 kHz. Cac ndt
am thanh bat dau c6 sy luyén lay va tang 1én. 3/ Giai doan vao hot song
ca (Hinh 3.30): tan s6 am thanh bién dong manh nhét, bién dong tir 0,5 -
2,6 kHz, nhiéu ndt 4m thanh khac nhau, nhanh va da bién. 4/ Giai doan
két thuc (Hinh 3.31): bién d6 song am tiéng hot giam, cac ndt don diéu
hon va kéo dai trudc khi két thuc, tan s6 trong khoang 0,8 - 1,5 kHz.

kHz

10 20 30 40 s
Hinh 3.28. Giai doan khéi ddu vao hét song ca tiéng hot
vuwon dwe truong thanh: Z0000007 (BM 2014)

kHz

M#'j B W ; 'I.'. ;IEIIU!':-;

i

10 20 a0 40 s

Hinh 3.29. Giai doan chuin bi vao hét song ca tiéng hot
vuon duce trwéng thanh: 20000007 (BM 2014)
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Hinh 3.30. Giai doan vao hét song ca tiéng hét
vugn duc trwéng thanh: Z000007 (BM 2014)
kHz
44
24
N -‘\ il \ il R

10 20 30 40 Bis

Hinh 3.31. Giai doan két thiic tiéng hét
vuon due trwéng thanh: 200009 (BM 2014)

3.3.4.3. Diic diém vé tiéng hét ciia vwon cdi trwéng thanh

Tiéng hot ctia vuon cai twong ddi don diéu, it luyén lay so véi con
dyc. Cac doan am thanh ban dau ngén, sau d6 kéo dai hon va lién tuc so
voi tiéng hét vuon duc. PO dbe cta tiéng hot 16m, ndt thép nhat dén nét
cao nhat c¢6 bién do kéo dai. Poan khéi dau bai hot, chiing hot mot doan
riéng r€, con duc hot xong dén con cai hot xong lai dén con duc, lai dén
con céi. Cac ndt kha don diéu, 1én xudng ting dan tir 11 d&én 14 nbt. Vao
giai doan két thiic, m thanh nho dan va ngin hon. S6 nét giam dan so
v6i doan cao trao chi con 7-8 ndt hodc it hon.

3.3.4.4. Dic diém tiéng hét song ca, hot da giita cdc cd thé trong dan

17



L . i _qﬂ"\
i A\ Y ;g{_}};wﬂ" Tkt

L] LJ L]

10 20 a0 5

Hinh 3.36. Files thé hién doan tiéu biéu logi hinh thirc hét da
ciia dan 4 con: MA 56 - QN 2012 - s232

Tiéng hot song ca thuong tao ra tiéng hot hoa am 16n giira vurgn duc
va vuon cai truong thanh, khi co su phdi hop cia ca con ban truong
thanh, thi tré' thanh hot da (Hinh.3.36) dai va c6 nhiéu nét am thanh
nhét, dic biét tiéng hét caa con duc ¢6 nhiéu doan 1uyén lay.

3.3.4.5. Dic diém tiéng hét ciia con bdn truwéng thanh, con non

Tiéng hot cta con ban truong thanh, con non giéng véi tiéng hot cua
bb me. Tan s6 am thanh thuong thap hon con trudng thanh va c6 tinh
rap khu6n am thanh tiéng hot cia bd me. Chiing thuong chi hét theo bd
me vao doan song ca, khong thay hot & doan dau va doan két thac.

3.4. Mot s6 tap tinh cia Vwon den ma hung trung bd (N.
annamensis)

3.4.1. Tap tinh hot ciia Vwon den ma hung trung bg theo thoi gian

Dic diém tiéng hot ciia Vugn den ma hung trung bo trinh bay ¢ muc
3.3 d4 noi 1én tap tinh hot va giao tiép cua chung.

O ca ba KVNC, Vuon den ma hung trung bo déu bat dau hot va chi
hot vao cac budi sang, ty 1& sé dot vuon hot thay doi theo thoi gian
trong ngay (Hinh.3.38).
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o Trne Sh « TirShdénBh = Tir 6hdén 7h Sau Th

Hinh 3.38. Biéu d6 ty 1é virgn hét theo thoi gian trong ngay
tai ba khu vwe nghién ctru, nam 2012

Trude Sh, ty 18 sb dot vuon hét rat thip, chi chiém 1,5%. Ttr 5h - 6h,
ty 1¢ nay tang 1én cao nhét, 56,2%: tix 6h - 7h, giam xuéng 32,8%; sau
7h, chi con 9,5%. Sau 9h, hiu nhu khéng ghi nhan dwoc vuon hot.

Ty 1&€ vuon hot khac nhau gitra ba KVNC vao cac mua khac nhau:

Tix 5h - 6h, tai KBT Sao la Thira Thién Hué, vao thang 7-8, cubi mua he,
ty 1€ nay la 74,6%; KBT loai va sinh canh Sao la Quang Nam, vao thang 10 -
11, cudi thu ddu dong: 48%. Con tai VQG Bach M3, vao thang 8 - 9 - 10,
mua thu 1a 36,7%, it hon so voi khoang thoi gian sau do (6h - 7h).

Tl 6h - 7h, ty 1¢ s6 vuon hét trong tmg & ba KVNC lan luot 1a: 19,1%;
44,0% va 44,9%. Sau 7h, ty 1& s6 phiéu ghi nhan vuon hot giam déang ké.

Vao cic mua khic nhau, thoi gian vuon bat ddu hét khac nhau. Mua
he, vuon ¢6 xu thé hét sém hon. O KBT Sao la Thira Thién Hué, Sh -
6h, ty 1& s6 vuon hot dat toi 74,6%.

Thoi lugng trung binh tiéng hoét trén 29 doan 4m vuon hoét thu tai
VQG Bach M3 vao khoang 9°06’; trén 61 doan, am vuon hoét thu tai
KBT Sao la Thira Thién Hué 1a 9775, trung binh & ca hai khu vuc
nghién ciru vao khoang 9°07”” cho mét lan vuon hot.

Tiéng hot ctia virgn vang vong qua cac canh rimg c6 thé di xa dén 2 km.
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3.4.2. Tap tinh dn, uong

Trong diéu kién nudi nhdt ban hoang da tai Trung tdm ctru ho Linh
truong nguy cap Cic Phuong, Vugn den ma hung trung bo in duoc 40
loai thttc &n, nhung vuon wa thich an cac loai qua mém, ngot, cac loai
cli con song hay di ludc chin.

Vuon khong c¢6 hanh vi tranh cudp thiic an; doi khi xuéng mat dat
dé udng nudc.

3.4.3. Tap tinh vian dong

ba quan sat va ghi nhén dugc mét s6 kiéu tu thé van dong ctua vuon:

Tu thé ngdi (sit) trén canh cay, dudi dat; treo (Cling on); di chuyén bang chi
trude (Forellimb-suspend); leo 1én thang dimg (Vertical elimb); nhay (Leap).

3.5. Nhirng méi de doa va giai phap bao ton loai

3.5.1. Nhitng nguyén nhan de doa tic dpng dén vwon

- Nguyén nhan tryc tiép chii yéu: San bat van con dién ra, khai thac
g0 va 1am san ngoai gd, 1am duong giao thong qua khu bao ton 1am mat
sinh canh sdng cta vuon.

- Nguyén nhéan gian tiép anh hudng dén loai tai day: Kinh t& kho
khén va céac sinh ké thay thé van con it; trinh d6 dan tri, nhan thic cta
dan cu con han ché, nhiéu tap tuc lac hau; gia ting dan s6, khai thac g5
lam vét liéu cho nha &; buon ban dong vat hoang da van con; cong tac
quan li va nhan thirc bao t6n cia cong dong dia phuwong con thap.

Hé thdng cac nguyén nhan va han ché lam gia ting nguy co va tac
dong dbi véi loai & Hinh 3.50.
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3.5.2. Pé xudt gidi phdp bdo ton loai

1. N6 lyc ting cuong ndng cao nhdn thirc thuc thi phdp ludt cho
cong dong dia phwong, bao gom 3 hoat dong

Hoat déng 1: Nang cao nhan thirc nham thay d6i hanh vi, thyc thi
phap luat d6i v6i bao vé cac loai dong vat hoang da quy hiém.

Hoat déng 2: Dya vio cong dong dia phuong, két hop tim cac ngudn tai
tro cta céc t6 chirc phi chinh phu vé bao ton, ngan sach nha nudc va kiém
1am dija ban dé thanh lap cac doi tuan tra bao vé rung cua dia phuong.

Hoat déng 3: Kiém soat sung va bay th.

2. Tim kiém va cdi thién sinh ké cho nguoi déan vimg dém

Hoat déng 4: Tiang cudng giao khoan bao vé rimg gin voi trach
nhiém ca nhan va cong dong.

Hoat déng 5: Quy hoach sir dung dit co sy tham gia hon nira cho
cong dong ving dém.

Hoat dong 6: Chuyén giao cac tién bo khoa hoc ki thuat tréng rung
méi nhét, phuc hoi rimg gan véi sinh ké.

3. Nghién citu, diéu tra, gidm sdt quan thé Vieon den ma hung trung

21



bé (N. annamensis), thu thdp théng tin phuc vu céng tic bao ton va
phuc héi sinh canh cia viron

Hoat déng 7: Tang cudng nghién ciru khoa hoc bao ton da dang sinh
hoc, trong d6 c6 loai Vuon den ma hung trung bd. Nhitng ndi dung
nghién ctru khoa hoc tiép theo cé thé bao gom:

+ Khao sat phan bd cia Vuon den ma hung trung bo (N.
annamensis) ki hon.

+ Nghién ctru ki hon mot sb tap tinh van dong cua Vuon den ma
hung trung b6 (N. annamensis).

+ Nghién ciru mdi quan hé giira Vuon den ma hung trung bo (N.
annamensis) va cac loai dong, thuc vat khéc trong noi séng cua chung,
nham bao ton ching.

+ Nghién ctru bénh cia Vugn den ma hung trung bd (N. annamensis)
trong diéu kién nudi.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Trong thoi gian nghién ctru tai KBT loai va sinh canh Sao la
Quang Nam, KBT Sao la Thira Thién Hué, VQG Bach Ma vao nam
2012, da ghi nhan dugc toa do vi tri hoat dong ctia 46 dan (21 + 13 + 12
dan); nam 2014: 18 dan (3 + 6 + 9 dan); nam 2016: 32 dan (15 +5 + 12
dan); nam 2018: 29 dan (14 + 2 + 13 dan) Vuon den mé hung trung bd
& cac khu vuc ring kin thuong xanh c6 cay gd 16n trong cac tiéu khu
chu yéu trong vung 16i; khong ghi nhén duoc sy hién hitu cua vuon &
khu vue rimg trong va rimg bi tac dong manh.

2. S6 dan va mat dd dan Vuon den ma hung trung bd udc tinh trén
toan dién tich ciia ba khu bao ton c6 sy thay ddi qua cic nim. Nam
2012 va 2018, tai KBT Sao la Thira Thién Hué udc tinh duoc 28,5 dan,
mat d6 0,1836 dan/km? va 18,9 dan, 0,1221 dan/km?, giam 1/3 s6 dan;
tai KBT loai va sinh canh Sao la Quang Nam la 17,9 dan, 0,1134
dan/km? va 2,6 dan, 0,0165 dan/km?, giam 2/3 s6 dan; tai VQG Bach
Mai 1a 38,5 dan, 0,1134 dan/km? va 42,5 dan, 0,0165 dan/km?, sé dan
tuong ddi 6n dinh, khong suy giam ma con ting chit it.

3. ba ghi nhan duoc s6 dan, sb ca thé va cu trac dan Vuon den mé
hung trung bd ¢o sy thay ddi tiry theo khu vue va nam nghién ctru. Trén
toan bo ba khu vuc nghién ctru, vao nam 2012 va 2018, ghi nhan dugc
18 va 46 dan véi tong s6 29 va 121 ca thé, trong d6 ¢o 17 - 47 duc, 16 -
45 cai truong thanh va 13 - 29 ban trudng thanh, trung binh 2,14 - 2,63
ca thé/dan. SO dan c¢6 3 ca thé (1 dyc, 1 cai truong thanh va 1 ban
truong thanh) chiém ty 1& nhiéu nhat (63,0% - 72.2%), s6 dan c6 2 ca
thé (1 duc, 1 cai trudng thanh) dung thir hai (22,2% - 44.8%), sé dan 1
c4 thé (duc hodc cai) c6 ty 18 thap nhét, chi chiém 3,1% - 17,2%.

4. Pic diém tiéng hot ciia Vuon den ma hung trung bo thé hién & tan
s6 am thanh tiéng hét ciia vuon duc khac vuon cai, trung binh & vuon
duc trong khoang 0,8233 - 1,7101 kHz, & vuon cai: 0,64 - 2,7 kHz. Téan
s6 am thanh trung binh thap nhat ¢ vuon duc (0,82343 kHz) cao hon
vuon cai (0,633 kHz) con tin s6 4m thanh trung binh cao nhit & vion
cai (2,7 kHz) lai cao hon ¢ vugn duc (1,7101 kHz). Bién d6 am thanh
cua vuon cai rong hon vugn duc.

23



Trong ba hinh thirc hot ciia Vugn den ma hung trung b, thi hot da
(hot phirc) nhiéu nhét (53,4%), thir dén hot dbi (song ca) (35,6%), hot
don (s6 16) it nhit (11%). Pic diém tiéng hot ciia vuon duc, vuon cai
truong thanh & céc giai doan khoi dau, chuan bi song ca, doan song ca
va doan két thic va cia con ban trudng thanh tham gia vao hét da va
hot don s6 16 da dugce ghi nhan.

5. Mot s6 tap tinh cua vuon da dugc ghi nhan:

- Vuon den méa hung trung bd hot tir trude Sh dén 8h30; 5h - 6h s6
vuon hét nhiéu nhat (56,2%). Thoi lugng trung binh ctia mot lan hot
khoang 9,7 phut. Khoang cach vang vong tiéng hét ciia vugn co thé
di xa dén 2 km.

- Trong diéu kién nudi nhét ban hoang di, Vuon den méa hung trung bo
an dugc 40 loai thirc an, wa thich céc loai qua mém, ngot, cac loai ci. Vuon
khéng ¢ hanh vi tranh gianh thirc 4n, ding hai tay cAm ndm thtc an dua 1én
miéng,

- ba ghi nhan mot sb kiéu van dong cua vuon: Tu thé ngéi trén canh
cay, dudi mat dat, tréo, di chuyén bﬁng chi trudce, leo 1én th:fmg dang,
nhay.

6. Hoat dong san bét dong vat, khai thac 1am san, chuyén ddi dat rung la
nhitng nguyén nhéan lam suy giam sinh canh séng, s lugng va phéan bd ctia
vuon.

Ba nhém giai phap v6i 7 hoat dong chinh dé bao ton da dang sinh
hoc, trong d6 ¢c6 Vugn den ma hung trung bo da dugc dé xuit.

KIEN NGHI

- Tiép tuc nghién ctru xac dinh ) luong dan, ) lugng ca thé va ciu
trac dan cia Vuon den ma hung trung b bang phuong phap ghi am va
phan tich am tiéng hot.

- Nghién ctru ki sinh hoc, sinh thai, tap tinh ctia Vuon den ma hung trung
bo, xay dung va hoan thién dan liéu khoa hoc phuc vu cho cong tac bao ton
loai & cac khu bao tdn ¢6 Vion den ma hung trung bd phéan bd.
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INTRODUCTION

1. Rationales of the research

Vietnam i1s considered one of the Asian countries, which has the
most diverse primates, including 25 species and subspecies belonging to
3 families: Loridae, Cercopithecidae Hylobatidae, and Primates,
accounting for over 39% of the total of Primate species in the Indian -
Malay zoological domain (64 species) [6], [21]. The Primate system in
Vietnam is not only diverse in species composition but also highly
endemic, including 6 endemic species and subspecies to Vietnam: and 6
species and subspecies that are endemic to Indochina, of which
Northern Yellow-cheeked Gibbon (Nomascus annamensis) was
identified as a new species in 2010 [151].

In Vietnam, N. annamensis distributes from the North of Thach Han
river (about 16°40' - 16°50' N) to the South of Ba river (about 13 ° 00'-
13 ° 10" N), in the territory of Quang Tri, Thua Thien Hue, Quang Nam,
Da Nang, Quang Ngai, Phu Yen, Binh Dinh, Gia Lai and Kon Tum
provinces.

Currently, the population of the Northern Yellow-cheeked Gibbon is
facing many threats and serious decline, among them, hunting and
habitat loss are the biggest threats to the species. Nevertheless, scientific
data to assess the endangered level, research on the behavior,
distribution, population structure, biological and ecological
characteristics of Northern Yellow-cheeked Gibbon is not adequate.

In order to contribute to the evaluation, provision of scientific
information on the above contents and contribute to the conservation of
this valuable Indochinese endemic species, I conduct the subject:
"Research on distribution, population structure and behaviors of
Northern Yellow-cheeked Gibbon (Nomascus annamensis Van Ngoc
Thinh, Mootnick, Vu Ngoc Thanh, Nadler & Roos, 2010) in
Vietnam by acoustics analysis method”.

2. Thesis Objectives

1. Research on distribution, quantity of troops, population structure,
the song characteristic, some behaviors and the conservation status of
Northern Yellow-cheeked Gibbon in the research area.

2. Research on the conservation status and propose some
conservation solutions for Northern Yellow-cheeked Gibbon (M.
annamensis) in Central Vietnam.
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3. Research contents

- Determination of the location of distribution, quantity and structure
of gibbon troops in different years in the research area by recording
sound and acoustic analysis of Northern Yellow-cheeked Gibbon's song
(N. annamensis).

- Determination of the song characteristics acordding to sex and age
of Northern Yellow-cheeked Gibbon.

- Collection of data on behaviors (social behavior through gibbon’s
song, eating and movement behaviors) of Northern Yellow-cheeked
Gibbon (N. annamensis).

- Determination of the threats and conservation status of Northern
Yellow-cheeked Gibbon (N. annamensis) and proposal conservation
solutions for the species.

4. New contributions of the thesis

- Mapping distribution and contributing to determination of a number
of troops and population structure, density of Northern Yellow-cheeked
Gibbon (N. annamensis) in Thua Thien Hue Saola Nature Reserve, Quang
Nam Saola Nature Reserve, Bach Ma National Park.

- Determining the sound characteristics of Northern Yellow-cheeked
Gibbon’ s song and distinguishing the song of adult male, adult female,
semi-adult gibbon and the types of song (solo song, duet song, complex
song) through acoustics analysis of song using Avisoft SASLab Pro
software.

- Contributing to determination of some social behaviors through
song, eating and movement habits in semi-natural captivity.

- Contributing to the recognition of threats to wildlife, including
gibbons, and proposal of solutions for species conservation.

5. The scientific and practical significance of the thesis

- Regarding the science: Research result is the information on the
distribution, behaviors, population structure, quantity and song
characteristics of Northern Yellow-cheeked Gibbon (N. annamensis) in
the research area. This is a resource for researching and teaching
Northern Yellow-cheeked Gibbon and Wildlife Conservation in general,
for Thua Thien Hue Saola Nature Reserve, Quang Nam Saola Nature
Reserve, Bach Ma National Park in particular.

- As for practice: The thesis proposes solutions to contribute to the
conservation and sustainable development of the population for
Northern Yellow-cheeked Gibbon (N. annamensis) in Thua Thien Hue
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Saola Nature Reserve, Quang Nam Saola Nature Reserve, and Bach Ma
National Park.

6. Thesis structure

The thesis consists of 137 pages. Besides the Introduction,
Conclusion and Proposal, the thesis is divided into 3 chapters with 32
tables, 60 images and figures and 163 references. The appendix includes
06 appendices which provide data related to locatian, time and duration

of gibbon song collected and analyzed in three areas during the study
period.
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Chapter 1
LITERATURE REVIER

1. Summary of research results on the gibbon family
(Hylobatidae)

1.1 Taxonomy

The Gibbon family (Hylobatidae) belongs to the Gibbon family
(Hominoidea) which is an endemic family of Indochina and Sunda, divided
into 4 genera: Hoolock (or Bunopithecus) (Lemur) (2n = 38),
Synphalangus (Siamang) (2n = 52), Hylobates (Kloss Gibbon) (2n = 44)
and Nomascus (Crested Gibbon) (2n = 52) [113], [114], [125], [158].

1.2. Biological and ecological characteristics of the Gibbon
family (Hylobatidae)

Morphology and structure: Similar to the species in the hominoid
family (Hominoidae), the Gibbon species have some characteristics: no
tails, large brain, wide chest, bladebone at the back, long clavicle, very
long forelimbs, humerus with spoon-shaped pulley, small lumbar waist
area, more sacral vertebrae, decreased coccyx bone, relatively wide
pelvis and decreased crotch lumpy area.

Ecological behavior: Gibbons have high sexual malformation.
Feather of adult female is yellow or brown, and adult male’s is grey or
black. They mate for life, together with young gibbons to form a family,
live in separate territory, do not nest, live on tall trees.

The song of gibbons is more genetic than learning [35], [44]..., specific
to species for communication, warning, territorial identification [66], [85],
[105]. The song is sung early in the morning. The individuals combine the
song to create the duet song, which is stereotyped both in the manner and in
the specific structure of the species [41], [68]. Gibbons have many forms of
song: single song or solo song, duet song or complex song.

Movement: Gibbons live on trees, moving mainly by swinging into
the branches with their hands. Gibbons have a habit of standing in an
upright position [46], hanging the body uniquely, relaxing the whole
body like a person swinging into a bar. Life is on trees, but sometimes
Gibbons can also walk on the ground with their feet, forelimbs are
raised to keep their balance [64], [71], [78].

2. Research situation related to Crested Gibbon (Nomascus) in
Vietnam

2.1. Research history of Crested Gibbon
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The information about gibbons in Vietnam appeared from the 18th
century in the book "Van dai loai ngu" "and" Phu Bien Phu Luc "[10], [11].

By 1955, gibbon research in Vietnam had been conducted by
foreigners.

The period of 1955-1975. The gibbon studies in the North described
the morphology and distribution of the Black Crested Gibbon
(Hylobates concolor) with 2 subspecies H. c. concolor and H. c.
leucogenys. In the South, the Black Crested Gibbon (H. concolor) and
the White-handed Gibbon (H. lar) were recognized [153].

After 1975, there were many studies on the species composition,
distribution and biology of Primates, including the gibbons.

Results of studies were shown in the works of Dao Van Tien [24], [51];
Dang Huy Huynh and nnk [14], [15], [18]; Le Xuan Canh [5], [99];
Nguyen Xuan Dang and nnk [8], [9]; Pham Nhat and nnk [21], [124]; Tran
Hong Viet [26], [27], etc. Gibbons recorded in Vietnam at that time were
determined to belong to the genus Hylobates. In 2008, gibbons in Vietnam
were determined to belong to the genus Nomascus instead of Hylobates
as before. In 2010, Northern Yellow-cheeked Gibbon (N. annamensis) was
identified as a new species of Gibbon [151]. In 2014, there were studies on
the taxonomy and conservation status of 7 species of Nomascus, with 6
species and subspecies distributed in the territory of Vietnam except for
Nomascus hainanus [117] [131].

2.2. The Crested Gibbon (Nomascus)

2.2.1. Characteristics: Average body weight is 7 - 8kg. Diploid
chromosome is 2n = 52. Nomascus shows heterosexuality clearly. The bundle
of hair at the top of the head erects like a crown and forms a crest. It is more
developing in male than female. The feather color of the various sex is distinctly
different, changing with age, and having a specific sex color in adulthood.
Feather of adult male is mainly black, female’s is pale yellow, oranage, or beige.

- The song: The Crested Gibbon shows distinctive
characteristics of the species. It is the only species that has duet
song and the song of the male is more dominant than the female
[71], [91], [134]. Mating couples of the Nomascus usually sing duets.
Solo songs are often presented and produced only by single females and
males; males sing solo more often than females [69]. The song of the
Crested Gibbon Nomascus clearly shows gender. The singing sound
notes of females do not overlap but differ from the singing sound of
males, including very loud, fast and high sounds at the end of the
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segment, while the male makes short, up and down sounds and changes
notes and is similarly repeated until the end of the paired song. The
characteristic features of The Crested Gibbon song are genetic [91].

2.2.2. Taxonomy: In the past, Gibbons in Vietnam were identified
as Hylobates genus and in the only species of The Black Gibbon
(Hylobates concolor), including 6 subspecies [45], [78], [107]. Later,
they were identified as Nomascus. The molecular taxonomy data and
phylogenetic relation show the difference between nucleotide pairs
between subspecies, so they are identified as separate species, In the
taxonomic, the biggest difference is between two species N. nasutus and
N. hainamus [132]. In 2010, based on analysis of differences in
morphology, song and genes, the Northern Yellow-cheeked Gibbon (V.
annamensis) was identified as a new species [151].

2.2.3. Distribution and status of the Crested Gibbon in Vietnam:
All 7 species of the Crested Gibbon are distributed in the East of
Mekong River, among them, 6 species are distributed in the territory of
Vietnam, only Hai Nam Gibbon (N. hainanus) is distributed in Hai Nam
Island, China. The gibbons in Vietnam are threatened and classified as
endangered (EN) [3], [90]; Decree No. 06/2019 / ND-CP ranked in list
IB - prohibiting exploitation and use for commercial purposes.

Northern Yellow-cheeked Gibbon - N. annamensis.

- A new species of Gibbon.

- Morphology: Males are black and silvery, females are light, orange
and beige with little black markings on their heads.

- Distribution: Elsewhere in the World, they are founded in Laos and
Cambodia. In Vietnam, they are founded in Quang Tri, Thua Thien
Hue, Da Nang, Quang Nam, Quang Ngai, Phu Yen, Binh Dinh, Gia Lai,
and Kon Tum.

- Conservation status.: Decree No. 06/2019 /ND-CP listed in the IB list [4].

3. Summary of natural, economic and social conditions in the
research areas

3.1. Thua Thien Hue Saola Nature Reserve.

3.2. Quang Nam Saola Nature Reserve.

3.3. Bach Ma National Park.

Information about each of the above study areas is available,
including: Geographic Coordinates, Scale, Area, Climate, Terrain,
Geography, Hydrology, Forest Status, Flora, Fauna animal species to be
preserved, Population, Ethnicity.
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Chapter 2
TIME, LOCATION, SUBJECTS AND RESEARCH METHODS

2.1. Research location

Recording gibbon song in three areas: 1/ Thua Thien Hue Saola
Nature Reserve, 2/ Quang Nam Saola Nature Reserve, 3/ Bach Ma
National Park. Researching some gibbon behaviors in captivity at Cuc
Phuong Endangered Primate Rescue Center.

2.2. Study time

The study was conducted from 5/2012 to 8/2018. At each study area,
there were 10 recording grid boxes. Each location was recorded 3
consecutive days, except when there was heavy rain. The total
recording time is 333 days with the following distribution: Saola Nature
Reserve in Thua Thien Hue province 114 days ; Sao La Nature Reserve
of species and habitat in Quang Nam 108 days ; and Bach Ma National
Park 111 days. Results obtained were 128 audio files of gibbon song
with a total duration of 68927s.

2.3. Research subject

Northern Yellow-cheeked Gibbon (Nomascus annamensis).

2.4. Research Methods

2.4.1. Methods of interviewing and inheriting information

Interviewing and inheriting information and data on gibbons to plan
specific surveys and recording.

2.4.2. Determination of the recording position and recording
method of gibbon song

At each study area, there were 10 random recording grid boxes. Each
grid box had an area of about 2 km?. Within each grid, the recorder was
located at the highest peak in the grid so that it could record sound from
different directions. Recording was conducted from 4:30 a.m to 8:00
a.m for 3 consecutive days, except when there was heavy rain. It was
implemented by IC Recorder manufactured by Sony, and Mke 300
directional microphone made in Germany.

2.4.3. Method of acoustic data analysis

The method of estimating the detection probability using data
collected from hearing points in this study was investigated 3 times
which means recording gibbon in 3 days at one hearing point, so i = 3.

The troop density (D) for the whole survey is calculated by the
formula [160]:
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D: Troop density (troop/km?); i: Number of survey days, i runs from
1 to 5 (But in this study, data collected from a hearing point were
investigated 3 times, which means the gibbons were recorded for 3 days
at a lis point, so i = 3); Ti: Total troops from data layer i; Ai: The total
area were surveyed in the data of layer i (km?).

The variance of D (Troop density) is calculated by the formula:
3 (Var (Ti))

(Z1 AQ)

D=

Var(D) =

The area surveyed at each hearing point (4) was determined: 2 Ar =
nr2. (among them, r is hearing distance); In this study we use the
maximum gibbon hearing distance to estimate the density of 2 km.

The total troops of gibbons in the cared area :

NG = D.AH

Among them: N¢ - The total number of troops in the survey area;

D: Troop density (troop/ km?);
A : Habitat area of gibbons in the survey area.

2.4.4. Methods of determining quantity and distribution of gibbons.

Determination of gibbon habitat by method of Brockelman and Ali
(1987) [40]. From three information: collection coordinates, azimuth,
estimated distance, the point of gibbon song can be determine.

2.4.5. Methods to collect information on ecological behavior

- Gibbon's singing behavior was collected while recording and
analyzing song.

- Cameras and camcorders were used to record the activities pictures
of N. annamensis. Food composition, feeding time for gibbon were
recorded according to the plan of the Rescue Center. Gibbon behaviors
were directly observe. The collected data was statistical and processed
through Excel and SPSS software.
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Chapter 3
RESEARCH RESULTS AND DISCUSSION

3.1. Distribution and distribution density of Northern Yellow-
cheeked Gibbons (N. annamensis) in the three study areas

3.1.1. At Quang Nam Saola Nature Reserve.

In 2012, the coordinates of 13 troops were recorded in 3 grid boxes
in subareas of 25 and 12 (Figure 3.1). In 2014, 6 troops were in
subareas of 12 and 35. In 2016, 5 troops were in subareas of 12, 13 and
22.1n 2018, 2 troops were in subareas of 12 and 22.

Figure 3.1. Map of gibbon distribution in the investigation area
Quang Nam Saola Nature Reserve in 2012

3.1.2. At Thua Thien Hue Saola Nature Reserve

In 2012, the coordinates of 21 troops were recorded in grid boxes
located in subareas of 346, 347, 348, 349, 352, 353 and 404 (Figure
3.5). In 2014, 2016 and 2018, there were 3, 15, and 14 troops
respectively.

In 2012, 2014, 2016 and 2018 the coordinates of the number of
troops 12, 9, 12 and 13 troops were recorded respectively (Figure 3.9) at
Thua Thien Hue Saola Nature Reserve in 2012.
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Figure 3.5. Map of gibbon distribution in the investigation area
Thua Thien Hue Saola Nature Reserve in 2012

3.1.3. At Bach Ma National Park

The position of gibbon distribution is mainly in the core of the study
area. Differences in the number of gibbon troops recorded in various
study years maybe because some troops moved to other areas outside the
recording grid or they were in danger. Particularly, in Bach Ma National
Park, the number of Gibbon troops recorded in the survey years is
relatively stable. Perhaps the forest protection is relatively good here.

34



Figure 3.9. Map of gibbon distribution in the survey area
Bach Ma National Park, in 2012

3.1.4. The distribution density of Northern Yellow-cheeked Gibbon
(N. annamensis) in three study areas

The result of calculating gibbon density in 2012 and 2018 in three
study areas by the formula Ng = D.Ag [160] is as follows:

Thua Thien Hue Saola Nature Reserve:

The troop density of gibbon in 2012 was estimated at 0.1836 (troop /
km?), in 2018 was at 0.1221 (troop / km?).

The total forest area, which is suitable for the survival of Northern
Yellow-cheeked Gibbon, is 155.19 km?. Estimated total troop of gibbon
in the Nature Reserve:

In 2012: 0.1836 x 155.19 = 28.5 troops.

In 2018: 0.1221 x 155.19 = 18.9 troops

From 2012 to 2018, the Gibbon Troops in the Nature Reserve
decreased by one third.
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Quang Nam Saola Nature Reserve:

The troop density of gibbon in 2012 was estimated 0.11134 (troop /
km?), in 2018 was 0.0165 (troop / km?).

The total forest area, which is suitable for the survival of Northern
Yellow-cheeked Gibbon, is 158.22 km?. Estimated total troop of gibbon
in the Nature Reserve:

In2012:0.11134 x 158.22 = 17.9 troops

In 2018: 0.0165 x 158.22 =2.6 troops

From 2012 to 2018, the gibbon troops in the Nature Reserve went
down by 2/3.

Bach Ma National Park:

The troop density of gibbon in 2012 was estimated 0.1134 (troop/
km?), in 2018 it was 0.0165 (troop / km?).

The total forest area that is suitable for the survival of gibbon is
374.87 km?. Estimated total troop of gibbon in the National Park:

In 2012: 0.1026 x 374.87 = 38.5 troops

In 2018: 0.11134 x 374.87 = 42.5 troops

The number of gibbons in 2018 compared to 2012 hardly decreased.

3.1.5. The recording level of gibbon song at recording places in
three study areas

Thua Thien Hue Saola Nature Reserve has the highest number of
recording points of gibbon song (75% - 100%), Quang Nam Saola
Nature Reserve ranked second (83%); The lowest ranking is in Bach
Ma National Park (60% - 70%).

3.2. The number of troops and structure of gibbon population
was recorded through song record and acoustic analysis

3.3.1. Number of gibbon troops

At the recording time of 2012, 2014, 2016, 2018 at the recording
points in the three research areas, the number of gibbon troops was 46,
18, 32, 29 troops respectively, and the corresponding number of
individuals was 121, 46, 85 and 62 individuals. The average was 2.63,
2.56, 2.66, 2.14 individuals / troop. The number of gibbon troops was
recorded in 3 other investigation areas, but depending on the survey
year. In 2012, in Thua Thien Hue Saola Nature Reserve, the largest
number of gibbon groups recorded was 21 troops. In Quang Nam Saola
Nature Reserve, the least number of gibbon recorded in 2018 was only
2 troops.
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3.3.2. Structure of gibbon population

The corresponding population structure in 2012 was 121 individuals
including 47 males, 45 mature females and 29 semi-adult females. In
2014, there were 46 individuals including 17 males, 16 females and 13
semi-adults. In 2016, there were 85 individuals which consist of 32
males, 31 females and 22 semi-adults. In 2018, it has 62 individuals
containing 28 males, 23 females and 11 semi-adults. The number of
troops with 3 individuals (1 male, 1 mature female and 1 semi-mature)
accounts for the highest proportion (63.0% - 72.2%); the number of
troops with 2 individuals (1 male, 1 mature female) ranks the second
(22.2% - 44.8%), the proportion of troops with 1 individual (male or
female) is the lowest; only 3.1% - 17.2%.

3.3. The song characteristics of Northern Yellow-cheeked
Gibbon (N. annamensis) in the three study areas

3.3.1. Common characteristics of sound frequency of male gibbon
song
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Notes: - Frequency: Number of analyzed samples; - Histogram:
Value of sound frequency, - MinDuc. the lowest average frequency of
male gibbon; - MaxDuc: the highest average frequency of male gibbon,
- Mean: Value of average frequency; - Std. Dev: Standard deviation; -
N: Number of analyzed samples

Analysis results of the song files of 100 male gibbons, the average
sound frequency ranged from 0.8233 to 1.7101 kHz (ranged from the
lowest average value from 0.6 to 1.2 kHz to the highest 1,7197 kHz)
(Figure. 3.17 and Figure. 3.18).

3.3.2. Common characteristics of the sound frequency of female
gibbon song
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The analysis of the song files of 86 female gibbons, the average
sound frequency in the range of 0.64-2.7 kHz (fluctuating from the
lowest average value 0.2 - 1.6 kHz to highest 2.7 kHz).

Figure 3.20. Graph of
distribution of the highest
average sound frequency
values of female gibbon.
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3.3.3. Comparison of song characteristics of male and female
gibbon in 3 study areas
3.3.3.1. Common comparison of sound frequency between male
and female gibbon
Sound frequency of male and female gibbon is different. The lowest
average sound frequency of the male gibbon (0.82343 kHz) is higher
than the female gibbon’s (0.633 kHz), and the highest average sound
frequency of the female gibbon (2.7 kHz) is higher than that in the male
(1.7101 kHz). The amplitude of sound is wider than that of the male
gibbon (Figure.3.21, Figure. 3.22).
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Figure 3.21. The chart of comparing the lowest sound frequency
amplitude of male gibbon (on the left) and female gibbon
3.3.3.2. Comparision of the sound frequency of male gibbon at
three study areas
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The average sound frequency of male gibbon’ s song in the three
study areas is different: In Thua Thien Hue Saola Nature Reserve, it is
0.83-1.64 kHz, and 0.84 — 1.81 kHz in Quang Nam Saola Nature
Reserve, 0.81 - 1.73 kHz in Bach Ma National Park. This difference
between Bach Ma National Park and Thua Thien Hue Saola Nature
Reserve is the most significant, while among other divisions is not
notable.
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Figure 3.22. The chart of comparing the highest acoustic frequency
amplitude of male (right) and female gibbon

3.3.3.3. Comparison of female gibbon sound frequency at the three
study areas.

The average sound frequency of female Gibbon song in three study
areas is different: Thua Thien Hue Saola Nature Reserve is 0.64 - 2.56
kHz, Quang Nam Saola Nature Reserve is 0.61 - 2.91 kHz, Bach Ma
National Park is 0.65 - 2.7 kHz. This difference between Quang Nam
Saola Nature Reserve and Thua Thien Hue Saola Nature Reserve is the
most significant, while among other regions is not notable.

3.3.4. Typical types of gibbon song in 3 study areas

Among three types of song, single song (Figure. 3.23), accounts for
the lowest proportion (11%); The second one is double song (duet)
(Figure. 3.24) (35.6%), Polyphonic (complex) song (Figure.3.25) makes
up the highest proportion (53.4%).

3.3.4.1. Single song of an adult male separating from troop to sing solo

Thirteen male gibbons which sing solo were recorded. The solo
song is usually monotonous, unlike the song of an adult male gibbon.
The frequency of amplitude changes little, the distance between songs is
12 - 14 s (Figure 3.23).
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Figure 3.23. Single song: males sing solo
(Recorded on September 9, 2018, in Bach Ma National Park)
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Figure 3.24. Double song: the duet song of male and female gibbon
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Figure 3.25. Polyphonic song between male, female, and
Semi-mature gibbon (MA 49 - QN - 2012)

3.3.4.2. Song characteristics of paired adult male gibbon
The song of adult male gibbon takes many stages: 1/ Beginning
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stage (Figure 3.28): Frequency lasts from 1 - 1.4 kHz. The acoustic
sections are repeated monotonously; 2/ Preparation stage for duet
singing (Figure 3.29): the acoustic frequency has a wide amplitude from
0.8 - 1.6 kHz. The musical notes begin to linger and grow. 3/ The stage
in duet singing (Figure 3.30): the frequency of the sound fluctuates
most strongly, ranging from 0.5 - 2.6 kHz, many different note sounds,
fast and multivariate. 4/ End stage (Figure 3.31): the sound wave
amplitude of the song is reduced, the notes are more monotonous and
lasts before the end, the frequency is about 0.8 - 1.5 kHz.
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Figure 3.28. Beginning stage of singing duet
Adult male gibbon's song: Z0000007 (BM 2014)
kHz
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10 20 30 40 s
Figure 3.29. Preparatory stage to sing duet song
Adult male gibbon's song: Z0000007 (BM 2014)
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Figure 3.30. The stage in duet singing
Adult male gibbon's song: Z000007 (BM 2014)
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Figure 3.31. The end of the song
Adult male gibbon's song: Z00009 (BM 2014)

3.3.4.3. Song characteristics of an adult female gibbon.

The song of the female gibbon is relatively monotonous, and less
ligature than the male. The initial sound sections are short, then longer and
more continuous than the male song. The slope of the song is loud; the
lowest note to the highest note has a long amplitude. At the beginning of
the song, they sing separate part. The male finishes singing, then the female
finishes, and they repeat that cycle. The notes are quite monotonous,
ascending and descending from 11 to 14 notes. At the end, the sound gets
smaller and shorter. The number of notes decreases gradually compared to
the climax to only 7-8 notes or fewer.

3.3.4.4. Characteristics of duet and polyphonic song among
individuals in the troop.
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Figure 3.36. The file represents a typical section of the polyphonic-
song form of a 4-individual troop: MA 56 - QN 2012 - s23.

The duet song often makes a large harmonized song between the
male and female adult gibbons. When there is the coordination of the
semi-adult, it becomes a long polyphonic song (Figure.3.36) and has the
most sound notes. Especially, the song of the male has more ligature.

3.3.4.5. Song characteristics of semi-adult and young gibbons

The song of semi-mature and young gibbon is similar to the songs of
their parents. The frequency of sound is usually lower than an adult’ s
and stereotypes the sound of parent's song. They usually sing along with
their parents in duet; have not seen at the beginning and the end.

3.4. Some behaviors of Northern Yellow-cheeked Gibbon (N.
annamensis).

3.4.1. The singing behavior of Northern Yellow-cheeked Gibbon
over time

The song characteristics of Northern Yellow-cheeked Gibbon
presented in Section 3.3 show their song and communication behaviors.

In all three study areas, Northern Yellow-cheeked Gibbon starts
singing and only sings in the mornings. The proportion of period that
gibbon sings varies during the day. (Figure.3.38).

43



w Trge Sf » Tir Shdén Bk = Tir 6h dén 7h Sau Th

Figure 3.38. A chart of proportion of gibbon singing during the day
In three study areas, in 2012

By 5 am, proportion of gibbon singing is very low, only 1.5%; from
Sam to 6pm, this rate increases the highest, up to 56.2%; from 6am -
7am, only 9.5%. After 9am, gibbon song is hardly recorded.

The ratio of gibbon song varied among three study areas and
different seasons:

From 5am - 6am, at Thua Thien Hue Saola Nature Reserve, in July-
August, at the end of summer, this rate is 74.6%; Quang Nam Saola Nature
Reserve, in October - November, late Autumn and early Winter, it is 48%. In
Bach Ma National Park, during the Autumn months, from August to
October, it is 36.7%, less than the time after that (6am - 7am).

From 6am to 7pm, the proportion of gibbon singing in the three
study area is 19.1%, 44.0% and 44.9%, respectively. After 7 am, the
number of notes recorded of gibbon song significantly reduced.

The time gibbon starts to sing is different. It depends on the season. In
summer, gibbon tends to sing earlier. In Thua Thien Hue Saola Nature
Reserve, Sam - 6pm, the proportion of gibbon singing reaches 74.6%.

The average duration of the song on 29 sections of gibbon song
recorded at Bach Ma National Park is about 9’06 ’°. Among 61
sections, gibbon's song recorded at Thua Thien Hue Saola Nature
Reserve is 9°75 . The average for both of the study areas is about 9°07'
'for once gibbon sings.

The gibbon song echoes through the forests and can go up to 2 km.

3.4.2. Eating and drinking behaviors
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In semi-wild captivity at Cuc Phuong Endangered Primate Rescue
Center, Northern Yellow-cheeked Creested Gibbon is able to eat 40
types of food, but the gibbon enjoys eating soft, sweet fruits and fresh
or boiled tubers.

Gibbons do not fight for food; sometimes they go down the ground
to drink water.

3.4.3. Movement behavior

Some types of gibbon's movement postures were observed and
recorded such as sitting posture on tree branches, on the ground;
hanging (cling on); moving by forelimb (forelimb-suspend); vertical
climbing (vertical climb); jump (leap).

3.5. Threats and solutions for species conservation

3.5.1. Causes of threats to gibbon

The main direct causes: hunting still takes place, timber and forest
product logging, grazing activities in the villages near the buffer zone,
making roads through the nature reserve, which ruins the habitat for gibbons.

- Indirect causes affecting species may be attributed to economic and
social factors such as poor economy where poverty and alternative
livelihoods are still few; limited people’s educational level and
awareness in this area; many backward customs; population growth,
pressure of housing shortages; exploitation of timber for building
materials; wildlife trade in the buffer zone of this area; poor management
and low conservation awareness of local communities.

The system of causes and limitations increases the risks and impacts
to the species in Figure 3.50.
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Flgure 3.50 Tree map of causes and Umitatlons in specles conservation

Narthern Yellow-cheeked Gibbon at the research areas.
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3.5.2. Proposal of solutions for the species conservation

1. Efforts to raise awareness through law enforcement for local
commupnities, including 3 activities

Activity 1: Increase awareness to change behaviors and law
enforcement for the protection of rare and precious wildlife species.

Activity 2: Rely on local communities, combine funds from NGOs
for conservation, state budget and local forest rangers to set up local
forest protection patrols.

Activity 3: Control of guns and animal traps.

2. Find and improve on livelihoods for people in the buffer zone

Activity 4: Strengthen forest protection contract associated with
individual and community responsibilities.

Activity 5: Plan to use of land while in volve more participation of
buffer zone communities.

Activity 6: Transfer the latest scientific and technological advances
in afforestation and forest rehabilitation in association with livelihoods.

3. Study, investigate and monitor the population of Northern
Yellow-cheeked Gibbon (N. annamensis), collect information for
conservation and restoration of gibbon habitats

Activity 7: Enhance scientific research to conserve biodiversity,
including Northern Yellow-cheeked Gibbon. Further scientific research
may include:

+ Investigate the distribution of Northern Yellow-cheeked Gibbon
(N. annamensis) more carefully

+ Study moving behaviors of Northern Yellow-cheeked Gibbon (V.
annamensis)

+ Study the relationship between Northern Yellow-cheeked Gibbon
(N. annamensis) and other plants and animals in their habitat to
conserve them.

+ Research on Northern Yellow-cheeked Gibbon (N. annamensis) is
diseases under rearing conditions.
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CONCLUSIONS AND PROPOSALS

CONCLUSIONS

1. During the study period at Quang Nam Saola Nature Reserve,
Thua Thien Hue Saola Nature Reserve, and Bach Ma National Park in
2012, the active location coordinates of 46 troops (21 + 13 + 12 troops)
were recorded; in 2014: 18 troops (3 + 6 + 9 troops); in 2016: 32 troops
(15 + 5 + 12 troops); in 2018: 29 troops (14 + 2 + 13 troops) Northern
Yellow-cheeked Gibbon in evergreen forest areas with large trees in the
main sub-zones in the core zone; There was no record of gibbons in the
planted and strongly impacted forest areas.

2. Troop density of Northern Yellow-cheeked Gibbon in the three
study areas varied over the years: in 2012 and 2018, Thua Thien Hue Saola
Nature Reserve estimated 28.5 troops, density was 0.1836 troops/km?
and 18.9 troops, 0.1221 troops/km?, a reduction of one third of troops;
Quang Nam Saola Quang Nam species and habitat Nature Reserve were
17.9 troops, 0.1114 troops/km? and 2.6 troops, 0.0165 troops km?
reducing 2/3 troops; Bach Ma National Park was 38.5 troops, 0.1114
troops/km? and 42.5 troops/km?, the number of troops is relatively
stable, not decreasing, even slightly increasing.

3. The number of troops, individuals, and the troop structure of
Northern Yellow-cheeked Gibbon varied by region and year during the
study. In the three study areas, during the survey from 2012-2018, there
were 18 - 46 troops recorded depending on the year with total from 29
to 121 individuals, including 17 - 47 males, 16 - 45 mature females,13 -
29 semi-mature gibbons, average from 2.14 to 2.63 individuals/troop.
The troop which had 3 individuals (1 male, 1 adult and 1 semi-adult)
accounted for the largest proportion (63.0% - 72.2%), the troop which
had 2 individuals (1 male, 1 adult female) ranked the second (22.2% -
44.8%), the number of troops of one individual (male or female) had the
lowest rate, only 3.1% - 17.2%.

4. The song characteristics of Northern Yellow-cheeked Gibbon were
recorded, showed at the different sound frequency between the male and
the female gibbon. The average gibbon in the range of 0.8233 - 1,7101
kHz, in the female gibbon: 0.64 - 2.7 kHz, the lowest average sound
frequency of male gibbon (0.82343 kHz) is higher than the female gibbon’
s (0.633 kHz), and the highest average sound frequency of female gibbon
(2.7 kHz) was higher than in male gibbon (1,7101 kHz). The amplitude of
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the sound of the female gibbon is wider than the male.

Northern Yellow-cheeked Gibbon has the most three types of songs
the most popular is complex song (polyphonic singing) (53.4%), the
second is the double-singing (duet) (35.6%), the single (solo) is the least
(11%). The song characteristics of adult male and adult female gibbon
at the beginning stages, preparation of duet, duet and ending, and semi-
adult participation in polyphonic and solo singing were recorded.

5. Some gibbon behaviors were recorded:

- Northern Yellow-cheeked Gibbon sings from before 5am to 8:30;
Sam - 6pm number of gibbons singing is the most (56.2%). The average
duration of a song is about 9.7 minutes. The distance echoes the singing
of gibbons can go as far as 2 km.

- In semi-wild captivity, Northern Yellow-cheeked Gibbon can eat 40
types of food, but they prefer soft, sweet fruits and tubers. Gibbons do not
fight for food, used food by their hands to hold food in to their mouths.

- Some gibbon movement patterns were noted: the posture of sitting
on a tree branch, below the ground, climbing, moving with the forelegs,
climbing upright, jumping.

6. Hunting, forest exploitation and conversion of forest land are the
main causes of gibbon's population and habitats decline. Three groups
of solutions with 7 main activities to conserve biodiversity, including
Northern Yellow-cheeked Gibbon, were proposed.

PROPOSALS

- Further research to determine the number of troops, the number of
individuals and the structure of Northern Yellow-cheeked Gibbon by
the method of song recording and analysis.

- Carefully study biology, ecology and behaviors of Northern
Yellow-cheeked Gibbon, build and complete scientific data served for
the conservation of species in Nature Reserves where Northern Yellow-
cheeked Gibbon.
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