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XAC PINH MOT SO PAC PIEM SINH THAI CUA VUQN PEN MA TRANG

(Nomascus leucogenys Ogiby, 1804) TAI VUON QUOC GIA VU QUANG,
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Nguyén Hiru Vin', Vii Tién Thinh!, Nguyén Thi Hoa?
"Truwong Pai hoc Lam nghiép
*Vién Lam nghiép va Pa dang sinh hoc nhiét doi

TOM TAT

Cac loai vuon no6i chung va Vuon den ma tréng (Nomascus leucogenys) néi riéng hién chi con phan bd & cac khu
vuc ring xa x0i, kho tiép can. Do vay, thong tin vé dac diém sinh thai cta céc loai vuon thuong it duge nghién
ctru. Cong trinh nghién ctru nay sir dung céc thiét bi ghi 4m ty dong va phuong phap 4m sinh hoc dé danh gia
phan bd theo sinh canh va dic diém tiéng hét cia Vuon den ma tréng & Vuon qubc gia (VQG) Vii Quang, Ha
Tinh. Qua thoi gian diéu tra ngoai nghi¢p tir thang 7 nam 2019 dén thang 5 nam 2020 tai VQG Vi Quang, nhém
tac gia da dat may ghi am dugc 53 diém tai 33/39 tiéu khu cua VQG Vii Quang; dd ghi nhan duoc 12/53 diém,
8/33 tiéu khu v6i tong cong 32 luot Vuon den ma tring hot. Dit liéu khao sat hién trang rimg tai cac diém dat
may ghi 4m cho thiy nhiing diém c6 ghi nhan Vuon den ma tréng c¢6 hién trang rung tu trung binh dén giau
chiém 97,51% dién tich. Nhu vay, co thé théy vuon ua thich cac sinh canh rirng con tt. Cac két qua nghién ctu
cho thiy, Vuon den ma tring bét dau hot tir khoang 5h00 cho dén 8h00, trong d6 bat dau hot trong khoang 5h00-
6h00 chiém 34,38%, 6h00 - 7h00 chiém 50%. Thoi diém bét diu hot thay dbi theo mia trong ndm. Vao mua hé
vuon thuong hot sau Sh00, vao mua xuan cac dan vugn thuong bit dau hot sau 5h30 va vao mia dong cac dan

vuon thuong hot mudn hon, thuong sau 6h00.

Tiur khéa: am sinh hoc, Nomascus leucogenys, Vuwgn den ma trang, Vudn quoc gia Vii Quang.

1. PAT VAN PE

Vuon den ma tring (Nomascus leucogenys)
12 mot trong 6 loai vuon thudc gidng Nomascus
duoc ghi nhan ¢ Viét Nam (Pang Ngoc Can va
cs, 2008; Van Ngoc Thinh et al., 2010, Rawson
et al., 2011; Nadler and Brockman, 2014). Loai
Vuon den ma trang (Nomascus leucogenys) da
dugc xép vao cip de doa CR (Rawson et al.,
2020).

Hau hét cac cudc diéu tra va nghién ctiru vuon
tir trude toi nay déu dugc thuc hién qua phuong
phap quan sat truc tiép trén hién truong hodc
diéu tra phong van thu thap thong tin véi cong
cu hd trg don gian va doi hdi phdi c6 nhém
nghién ctru (thuong tir 3 dén 5 nguoi) dé thu
thap duoc thong tin chinh xac vé phan b va tinh
toan sd luong quan thé loai ¢ khu vyc nghién
clru va s& can hd trg vé tai chinh va nhan luc
16n, dac biét khi cac loai vuon chi con dugce tim
thdy & nhitng khu vuc ving sau, ving xa va kho
tiép can (Vii Tién Thinh va cs, 2015). Theo Vu
Tien Thinh and Rawson (2011), viéc diéu tra
nghién ctru vuon trén thuc té can c6 mot nhom
tir 5 - 7 chuyén gia va cung véi sy hd tro cua dan
dia phuong va nhu vay s& dan dén cac chi phi
16n cho cong tac diéu tra hién truong. Diéu nay

lam cho cong tac nghién ctru vé cac loai vugn
tré nén phuc tap va chi phi l6n hon (Thinh va
cs, 2011) nén dit lidu vé cac dic diém sinh thai
ctia cac loai vuon rat han ché.

Céc loai vuron tiéng hot 13 dac diém dic trung
cua loai trong BO Linh truéng (Primate), véi
phd 4m thanh dic trung phan biét gitra cac loai,
tham chi giita cac ca thé co gidi tinh khac nhau
trong loai, diém khac biét nay duoc sur dung dé
diéu tra thanh phan, s lugng, phan bd cua cac
loai vuon tai cac diém nghe va ghi am ty dong
(Geissmann, 1993; Geissmann and
Orgelginger, 2000; Vu Tien Thinh and Rawson,
2011; Vu Tien Thinh et al., 2018; Tran Manh
Long, 2020).

Gan day, phuong phap giam sat dong vat
hoang di str dung thiét bi thu 4m va phan tich
am thanh ty dong da duoc phat trién. K¥ thuat
nay di duoc 4p dung thanh cong ddi véi mot s6
loai dong vat hoang da, dac biét ddi véi cac loai
vuon do co6 am thanh rat dic trung va co thé
duoc phat hién tir mot khodng cach 1én téi 2 km
(Geissmann, 1993). Céc nghién ctru ¢6 st dung
k¥ thuat ghi am dé xac dinh sé lugng quan thé
vuon, sinh hoc, sinh thai da duogc thuc hién trén
mot s6 loai vuon (Trin Manh Long, 2020). Tuy
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nhién, k¥ thuat &m sinh hoc chua dugc trng dung
thuc hién trén nghién ctru cho loai Vugn den ma
tring. Do vay, viéc tmg dung cac thiét bi ghi am
ty dong va phan tich Am thanh s& gop phan cung
cap thong tin vé dic diém sinh thai cua dbi
tuong nghién ctiru phuc vu cong tac giam sat va
bao tén cac loai vuon noi chung & Viét Nam.
Trong nghién clru nay, hai muc tiéu chinh s
duoc thuc hién, gém: (1) Xac dinh duoc dac
diém phan bd theo sinh canh cta loai Vuon den
ma tring (Nomascus leucogenys) tai VQG Vil
Quang, (2) Xac dinh duoc thoi diém phat ra
tleng kéu trong ngay cia Vuon den ma trang o
khu vue nghién ctru. Cac két qua nghién ctru nay
s& hd tro cho cong tac diéu tra, giam sat va bao
ton loai Vurgn den ma trang.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét ké hé théng diém dit mdy ghi am

T dir li¢u tai nguyén rung ctia VQG Vi
Quang nam 2019, st dung phin mém Mapinfo
10.5 thiét k& hé thong diém dat may ghi 4m voi cu
ly 3 km mot diém dit may dé dam bao hiéu qua
ghi 4m va giam thiéu tap am 1an vao trong qua
trinh ghi 4m. Str dung nén anh v¢ tinh Sentinel 2
(https://sentinel.esa.int/web/sentinel/missions/sen
tinel-2) va 16p dia hinh dé diéu chinh cac diém dit
may sao cho vi tri cac diém khong nam trong cac
khe nui va cach sudi it nhat 50 m.

Két qua thiét ké diém dat may ghi 4m loai
Vuon den ma tring Nomascus leucogenys trong
VQG Vii Quang dugc thé hién tai hinh 1.
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Hinh 1. Piém ghi 4m loai Vwon den ma tring Nomascus leucogenys tai VQG Vii Quang

2.2. Cai ddt thiét bi ghi m va tién hanh thu ém
Phan mém ghi 4m RecForge II duoc cai dit
trén thiét bj Samsung galaxy J4 véi cic thong s6
ghi am thich hop. Tai m&i diém ghi am thiét bi
ghi 4m duogc dat it nhat 13 03 ngay dé thu thap
s6 liéu. Dit liéu ghi 4m thu thap trén thiét bi s&
duogc st dung dé phan tich sb lidu.
2.3. Xur ly dir liéu ghi dm
Tép ghi am (file) thu dugc c6 tén va dinh
dang nhu sau: 20190730 050000.wav, trong

do: 2019 1a nam ghi am, 07 1a thang ghi am, 30
12 ngay ghi am, 050000 1a gid bat dau ghi am.

Tt ca cac dir lidu ghi 4m duoc xir 1y bang
phan mém Raven Pro 1.6.1, day 1a mot trong cac
san phdm cua The Cornell Lab (Center for
Conservation Bioacoustics). Phan mém Raven
Pro cho phép nguoi dung ghi m, truc quan hoa,
do luong va phan tich am thanh. Viét Nam la
mot trong nhitng quéc gia dugc vu tién sir dung
Raven Pro mién phi.
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Timng tép ghi Am duogc ra soat qua phan mém
dé xac dinh duoc ngay/gid c¢6 Vuon den ma
trang hot, thoi gian bat dau/thoi gian két thic
hot, sb luong cé thé trong dan Vuon den ma
tréng, s6 ca thé duc, ca thé cai, ca thé ban trudng
thanh tham gia hét, khi so sanh dir liéu ghi am

v6i tép am thanh chuén. Toa d6 diém dat may
c6 thé tinh 1a dia diém ghi nhan duogc suat hién
ctia d6i nghién ciru.

Dir lidu nghe dugc ghi chép day di vao bang
tinh excel dé xir Iy (Bang 1).

Bang 1. Bang tong hop dir liéu ghi Am

Ky hiéu Giai thich
D S6 thir tw
PG S6 higu diém diéu tra c6 vugn
DG Ngay diéu tra ¢6 vuon (1: ¢6 Vuon; 0 khdéng ¢ vuon)
OP S6 hiéu diém diéu tra
MDY Thang/Ngay/Nam diéu tra
Block ID Ma may ghi am
X Toa d6 dat may X
Y Toa d6 dat may Y
Recorder file Tén file ghi &m, VD: 20190724 050356.wav
Structure CAu tric dan vuon: Pon/D6i/Nhém
Group S6 nhém/dan
Starting Thoi gian bat dau hot
Ending Thoi gian két thac hot
No of gibbons S6 lugng ca thé vugn hot
No of Male S6 lwong con duc hot
No of Female S6 lugng con céi hot
No of F1 S6 lwong con ban trudng thanh hot
Note Cac ghi chi: Tiéng hot r6/Mo. .

2.4. Xdc dinh dic diém phén bé ciia lodi Vieon
den md tring theo sinh cinh

Str dung dir li¢u hién trang rung va dat 1am
nghiép dugc xur 1y tai mdi diém nghe c¢6 hodc
khong, tién hanh danh gia va phan tich cac dic
diém sinh canh noi c6 vuon phéan bd.

Tao 16p ving dém céac diém dat may ghi 4m
tai muc 2.1 v&i ban kinh 1.000 m trén nén hién
trang rimg va dat 1am nghiép cua VQG Vil
Quang duoc cap nhat dén thoi diém dat may ghi
am, khi d6 mdi diém ghi 4m s& c6 d6 phu
khoang 3 km*diém. Tuong tng véi khu vuc
phan bd cia 01 dan vuon, néu diém ghi 4m co
ghi nhan sy xuét hién cia vuon.

Quanh mdi diém ghi 4m v&i ban kinh 1.000
m sé& duoc tién hanh tinh toan dién tich cta timg
trang thai rimg va théng ké riéng cho nhom
diém noi c¢6 vuon duogc ghi nhan va cho nhém
diém noi khong c6 vuon dugc ghi nhan. Tién

hanh so sanh su khac biét vé mit chét luong sinh
canh gitra hai nhom diém trén.
2.5. Xdc dinh thoi diém kéu ciia Vwon den md
trd'ng

Thoi diém bat dau kéu va két thuc kéu cua
cac dan vuon dugc théng ké trén cac ban ghi
am, 1ap biéu do theo ngay. Ngoai ra, thoi diém
trung binh vuon bat dau kéu va két thuc kéu
cling dugc tinh va so sanh gilra cac mua trong
nam.
3. KET QUA VA THAO LUAN
3.1. Pic diém phén b ciia loai Vwon den ma
trang theo sinh canh

Qua thu thap 32 ban ghi ¢ 12 dia diém voi
cac sinh canh khac nhau cho théy, Vuon den ma
trang chu yéu phan bd & khu vuc phia Tay va
Tay Nam ctiia VQG Vii Quang, theo két qua diéu
tra bao gém 8 tiéu khu: 82, 176, 197, 202, 204,
155A, 180A, 180B (Hinh 2).
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Hinh 2. Phan bd ciia loai Vwon den ma triang Nomascus leucogenys tai VQG Vii Quang theo tiéu khu

va theo hi

Céc khu vuc ghi nhan dugc Vuon den ma
trang phan bd tai VQG Vii Quang c6 trang thai
rimg tir trung binh dén giau chiém dén 97,51 %
dién tich (Bang 2, Hinh 2). Trong cac khu vuc
c6 vuon dugc ghi nhan chi cé 2,49% di¢n tich
la rimg ngheo va ring nghéo kiét. Trong céc khu

én trang rirng
vuc nay khong c6 rimg phuc hoi, rimg hdn giao,
rimg trong, dat di trong chua thanh rimg va dét
trong. Két qua diéu tra nay ciing twong dong vai
két qua nghién ctru trude ddy vé sinh canh séng
cua cac loai vuon néi chung va Vuon den ma
trang no6i riéng (Vu Tien Thinh et al., 2018).

Bang 2. Téng hop dién tich ghi nhin cé Vwon den ma tring theo hién trang rirg va dit 1am nghiép

tai VQG Vii Quang
Tr?ng ﬂ}éi Khu vue khéng cé vuon Khu vue ¢6 vugn Tong
st "hevd

iagthli‘%‘l‘)‘ Dién tich (ha) Ty1é % Diéntich (ha) Ty1é % Dién tich (ha) Ty 1é %
1 txgl 989,81 8,08 832,22 22,33 1.822,03 11,40
2 txb 7.13024 58,18 2.802,64 75,19 9.932,88 62,15
3 txn 3.411,11 27,83 88,26 2,37 349937 21,90
4 txk 176,99 1,44 437 0,12 181,36 1,13
5 txp 214,18 1,75 - - 214,18 1,34
6 hgl 39,68 0,32 - - 39,68 0,25
7 hg2 111,71 0,91 - - 111,71 0,70
8 rtg 138,82 1,13 - - 138,82 0,87
9 dtr 3,73 0,03 - - 3,73 0,02
10 dt1 38,53 0,31 - - 38,53 0,24
Céng téng 12.254,80 100,00 372749 100,00 15.982,29 100,00

Ghi chu: txgl: Rung la rong thuong xanh giau nguyén sinh; txb: Rung ld rong thuong xanh trung binh;
txn: Ru’ng ld rong thwong xanh ngheo txk: Rung ld rong thu’(mg xanh kiét; op: Rung la rong thwo‘ng xanh
phuc hoi; hgl: Rimg hén giao g6 - tre nita; hg2 Rirng hén giao tre nita — go, rtg: Rirng trong go; dir: Pt

da trong chiea thanh rimg; dtl: Pat trong nii dat
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3.2. Thoi diém phat ra tiéng kéu trong ngdy ~ Vuon den mé trang dugc thong ké cho 32 lan
ciia Vwon den ma tring 6 VQG Vii Quang phat hién ra tiéng kéu (Béang 3).
Thoi diém phat ra tiéng hét theo ngay cua

Biang 3. Tong hop dir li¢u ghi Am tiéng hét cia Virgn den ma tring
theo thoi gian

Sgil'é’l:ﬁu Neay. Mamiy — Tiu oo ax Teagpy ThUigian ];(hé'(tntlgl:;lcn
dit miy vugn hot ghi am khu T T bat dau hét
4 20190724 m4 197 484835 2017299 5h18 5h31
4 20190726 m4 197 484835 2017299 5h26 5h41
6 20190724 m8 180B 484525 2020564 5h02 5h25
7 20190726 m7 155A 484446 2026239 5h07 5h16
7 20190727 m7 155A 484446 2026239 5h07 Sh14
7 20190728 m7 155A 484446 2026239 5h01 Shl1
17 20191226 m2 82 477451 2024344 6h32 6h39
17 20191229 m2 82 477451 2024344 6hl15 6h25
18 20191214 m7 82 475768 2026208 6h22 6h50
18 20191215 m7 82 475768 2026208 7h09 7h31
18 20191217 m7 82 475768 2026208 6h56 7hl15
18 20191218 m7 82 475768 2026208 6h18 6h34
30 20200218 m8 204 497136 2017635 6h30 6h34
30 20200219 m8 204 497136 2017635 6h14 6h24
31 20200214 m2 204 496586 2014481 6h43 6h53
31 20200215 m2 204 496586 2014481 5h57 6h09
31 20200218 m2 204 496586 2014481 6h14 6h30
31 20200218 m2 204 496586 2014481 8h41 9h03
31 20200221 m2 204 496586 2014481 6h02 6h23
31 20200222 m2 204 496586 2014481 7h35 7h46
38 20200319 moé 180A 482294 2023499 6h03 6h34
38 20200320 mb6 180A 482294 2023499 7h06 7h21
38 20200321 mo6 180A 482294 2023499 6h10 6h26
38 20200325 moé 180A 482294 2023499 5h59 6h08
39 20200322 m2 197 484822 2014601 6h08 6h20
40 20200325 ml 202 487277 2014743 5h47 6h00
40 20200328 ml 202 487277 2014743 6h07 6h31
41 20200412 moé 202 489825 2017899 6h10 6h20
41 20200413 moé 202 489825 2017899 5h37 5h53
41 20200413 mo6 202 489825 2017899 7h23 7h40
52 20200514 m4 176 492755 2020647 5h43 5h54
52 20200515 m4 176 492755 2020647 6h23 6h33

Két qua phan tich cho thay, 100% sé danthoi  34,38%; 16 dan bat dau hot trong khoang 6h00
gian bat dau hot sau 5h00, trong d6 ¢ 11 dan - 7h00 chiém 50%; 4 dan bit dau hot trong
bat dau hot trong khoang 5h00 - 6h00, chiém  khoang 7h00 - 8h00, chiém 12,50% va chi c6 01
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dan bit dau hot vao khoang 8h00 - 9h00, chiém Nhu vy, trong qua trinh diéu tra, nén bat dau
3,13% (Bang 3, Hinh 4). Ngoai ra két qua didu  diéu tra vao lac 5h00 va két thic diéu tra trude
tra cho thdy hom nao thoi tiét dep hon thi dan  9h00.

vuon di kiém an sém hon va ciing hot sém hon.
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Hinh 4. Biéu do tin suit so 1in Vwon den ma tring bat diu hét va két thic hét

theo thoi gian trong ngay tai VQG Vii Quang

Dé ¢o thé théy duoc su bién dong vé thoi lugng tiéng hot theo thoi gian theo 3 mua:
gian hot theo mua, chiung t6i da thong ké s6  Dong, he, xuan (Bang 3) (Hinh 5).
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Thoi gian trong ngay
Hinh 5. Bién dong vé thoi gian bat diu hét cia Vwgn den ma tring giira cic mila trong nim
tai VQG Vii Quang
V& mua hé vuon hot sém hon cac mua khac 75%. Vao mua xuan vuon hot mudn hon, bat
trong nam, phan 16n cic dan vuon bat dau hot  dau hot trong khoang tir 5h30 - 6h00 va phan
trong khoang tir 5h00 - 5h30, chiém khoang  16n sb dan bt dau hot vao khoang 6h00 - 6h30,
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chiém khoang 50%. Sau d6 c6 mot s dan tiép
tuc bat dau hot, nhung sé luong khong nhiéu.
Vao mua dong, vuon hot mudn hon rat nhiéu so
v6i mua he, diéu nay ciing pht hop véi tap tinh
cta céc loai linh truong va thu khac c6 thoi gian
hoat dong ban ngay. Khong c6 dan vuon nao
duoc ghi nhan hoét trude 6h00 vao mua dong.
Phan 16n cac dan vuon (60%) bét dau hot trong
khoang tir 6h00 - 6h30, 40% s6 dan vugn con
lai c6 thoi gian bat diu hot mudn hon, trong
khoang tir 6h30 - 7h30. Thoi gian vuon hot sém
hay muon lién quan dén thoi gian mit trdi moc
som hay mudn gitta cdc mua phan anh sy cam
nhan cua dong vat theo thoi gian, anh sang va
theo su giao dong nhi¢t do gitra cac mua. Vao
mua dong mat tro1 moc rat mudn, do d6 vuon di
kiém an muodn va hot mudn. Nguoc lai, vao mua
hé vuon hot sém hon.

Trong qua trinh diéu tra ngudi diéu tra hoic
nhom diéu tra c6 thé st dung céac cong cu hd tro
trong d6 may ghi 4m hién di dugc ding dé ghi
lai am thanh cac loai dong vat, trong d6 chu yéu
1a cac loai vuon va hd tro tich cuc trong cong
tdc nghién ctru phan loai, sinh thai hoc cua
nhom dong vat dac thu nay, vao mua dong céd
thé cho phép bét dau diéu tra tai diém nghe vao
ltc 6h00. Con vao mua he thi can bt dau hoat
dong diéu tra vao luc 5h00, vao mua xudn thi
can bét dau diéu tra vao thoi diém 5h30.

4. KET LUAN

Qua thoi gian khao sat dat thiét bi may ghi
am thu am tiéng kéu cta vuon tir thang 7 nam
2019 dén thang 5 nam 2020 tai VQG Vii Quang,
két qua da ghi nhan tong cong 32 ban ghi tiéng
hot cia Vuon den ma trang.

Két hop ghi tiéng kéu xac dinh khu vuc phan
b6 ctia vuon két hop v6i quan sat truc tiép sinh
canh vé hién trang rimg tai cac diém dat may ghi
am cho thay, nhirmg diém c6 ghi nhan Vuon den
ma trang c6 hién trang rimg tir trung binh dén
giau chiém 97,51 % dién tich. Nhu vay c6 thé
thdy Vuon den ma tring ua thich cac sinh canh
rimg con tot.

Thoi gian Vuon den ma tring bat dau hot co
su bién dong theo mua va thudng bat dau 5h00
cho dén 8h00, trong d6 bat dau hot trong khoang

5h00 chiém 34,38%, 6h00 chiém 50%, 7h00
chiém 12,50% va 8h00 chi chiém 3,13% tong sd
1an hét.

Thoi diém bat ddu hot thay doi theo mua
trong ndm. Vao mua h¢ vugn thuong hot sau
5h00; vao mua xuan cac dan vuon thuong bat
dau hot sau 5h30; va vao mua dong cac dan
vuon thuong hot sau 6h00.

Loi cam on

Nhom tac gia xin chan thanh cam on Quy bao ton
Vuon thudc Cuc Ca va Bbong vat Hoang da Hoa Ky
(Great Ape Conservation Fund, US Fish and
Wildlife Service) da tai trg cho cong trinh nghién
ctru nay (Grant number F18AP00899). Nhom tac gia
Xin cam on tap thé 13nh dao, cong chirc, vién chuc
va luc lugng Kiém lam tai VQG Vii Quang, tinh Ha
Tinh d& cho phép thuc hién cong trinh nghién ctru.
Nhom tac gia cling xin giri 101 cam on tdi cac can bo
va ngudi dan dia phuong hd trg cong tac diéu tra
thuc dia.
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DETERMINATION OF SOME ECOLOGICAL CHARACTERISTICS
OF THE NORTHERN WHITE-CHEEKED GIBBON (Nomascus leucogenys)

IN VU QUANG NATIONAL PARK, HA TINH PROVINCE

Nguyen Huu Van!, Vu Tien Thinh!, Nguyen Thi Hoa?
"Vietnam National University of Forestry
’Institute for Tropical Biodiversity and Forestry

SUMMARY

The gibbon species in general and the White-cheeked gibbon in particular are distributed in remote areas that are
difficult to access. Therefore, information on the ecological characteristics of gibbons is often poorly studied.
This study used automatic recording devices and bioacoustic methods to estimate the distribution in relation to
habitat and singing characteristics of the White-cheeked gibbon in Vu Quang National Park, Ha Tinh Province.
The survey was conducted from July 2019 to May 2020 in Vu Quang National Park. The survey team installed
the recording devices at 53 recording posts in 33/39 forest compartments of Vu Quang National Park. The calls
of gibbons were recorded with total of 32 times at 12/53 posts, in 8 forest compartments. Survey data on the
forest status at the locations where the recorders are located shows that the site where the white-cheeked gibbon
is recorded have a medium to rich forest type, accounting for 97.51% of the area. Thus, it can be concluded that
gibbons prefer forests of good quality. The White-cheeked gibbon starts to sing from 5 am to 8 am, of which the
number of groups starting to sing from 5:00 to 6:00 accounts for 34.38%, and from 6:00 to 7:00, accounting for
50%. The singing starting time of singing varies among the seasons of the year. In the summer, gibbons usually sing
after 5:00; in spring the gibbons usually start singing after 5:30; and in winter the gibbons usually sing after 6:00.

Keywords: bioacoustics, Nomascus leucogenys, Northen white-cheeked gibbon, Vu Quang National Park.
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