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Muc Tiéu nghién ciru:

1) Xac dinh dugc mot sé dic diém ciu trac quén thé cua loai Vooc den ma tréng
tai Na Hang, Lam Binh va bién dong quén thé tai khu vuc khao sat trong thoi gian nghién
cuu.

2) banh giad dugc mdt s6 didc diém sinh thai anh huong dén quﬁn thé Vooc den ma
trang tai khu vuc nghién ctu.

3) Lap dugc ban d6 dy bdo méi truong sdng thich hop ctia Vooc den ma trang tai
Na Hang, Lam Binh,

4)  Xac dinh duoc cac mbi de doa va dé xudt mot sd giai phap hudng t6i bao ton
loai Vooc den ma tréng tai Na Hang, Lam Binh.

Poi twgng nghién ciru:

Déi tuong nghién ctru cua luan an 13 Vooc den ma tring va dic diém sinh thai cua chiung
tai khu vuc nghién ctru.

Phwong phap nghién ciru:

- Phuong phép diéu tra Linh truong: Giam sat theo tuyén va theo diém. D¢ tai da ap
dung phuong phap giam sat theo tuyen v6i 17 tuyén diéu tra, c6 tong chiéu dai cac tuyen la
117.69 km. Céc tuyen diéu tra dugc thiét ké bao phu toan bd cac khu vye Vooc sinh song, thot
gian diéu tra mdi thang mot dot tir 10-12 ngdy. Va bao gém 01 dot diéu tra tong thé 72 diém
ngii, phong van nhimng ngudi lién quan. Quan 1y dit liéu bang SMART.

- Phuong phap nghién ctru tai licu thir cép: St dung cac ban db dia hinh, quy hoach sir
dung dat, dién bién tai nguyén rimg... K& thira c6 chon loc céc tai lidu, «cong trinh nghién ciru
co lién quan ctia cac nha khoa hoc trong va ngoai nudc da nghién ctru vé linh truong, sinh thai
linh trudng, Vooc den ma tring dé hé thong hoa cac thong tin da c6 lién quan dén noi dung
cua d@ tai.

- Phuong phép diéu tra sinh thai: Danh gia céu trc sinh canh lap OTC. Xéc dinh cac
dang sinh canh va tham thuc vat ring theo hé thdng phan loai ciia Thai Van Trimg (1978);
diéu tra sinh thai theo phuong phap OTC, Can clr vao dién tich cac loai sinh canh, cin ct
thong tu 33/2018/ TT- BNN&PTNT, ngay 16/11/2018 vé diéu tra, kiém ké, theo ddi dién bién
tai nguyén rimg. Luan 4an da xéac dinh dugc sé OTC can diéu tra 1a 15 6 tiéu chuan (OTC) kich
thude 20m x 25m ( 500m2)

- Phuong phap Quan sat tryc tiép, phong van Dung luong miu diéu tra 1a 96 ho dugc
xéac dinh theo cong thirc Slovin. Nhitng ngudi dan dugc phong van 1a nhitng nguoi dai dién
dién hinh, cho cac nhom ho kha, trung binh, nghéo va 1a nhitng ho séng gan khu vuc sinh
song cua Vooc. Thao luan ddi v6i d6i twong 13 cac can bd quan 1y, Kiém 1am, can bd k¥ thuat.
Phiéu phong van dugc thiét ké dudi dang cau hoi dinh huéng va ban dinh hudng.

- Phuong phép phuyén gia: Viéc giam dinh va phan loai thuc vat dugc su hd trg, giup do
cua cac chuyén gia ve phan loai thyuc vat.



- Phuong phap M6 hinh hoa: Ung dung GIS va phan mém Maxent dé danh gid mic do
thich hop sinh canh cho loai Vogc den ma trang. Tac gia ap dung phuong phap chuyen doi
ban d6 dang vecter thanh raster va sang ASCII trong ARCGIS dé lam dir liéu dau vao cho
Maxent xay dung ban @6 khu vyc thich nghi cho loai.

- Phuong phap xac dinh cac mdi de doa: diéu tra trén tuyén, phuong phap PRA:
(phuong phap danh gia c6 sy tham gia)

Két qua nghién ciru:

Mot s6 dic diém ctia Vooc den ma tring:

Tai Lam Binh d4 x4c dinh trong tong s6 156 ca thé Vooc c¢6 day du cac do tudi va gidi
tinh khac nhau, cu thé c6 122 cé thé trudng thanh c¢6 17 con duc truong thanh, 34 con céi
truong thanh va 71 con trudng thanh chwa xac dinh chinh xac gi6i tinh. Quan thé Vooc den
ma trang tai Lam Binh, t6 chirc dan theo 04 hinh thirc (1) Nhom kich thude 10-17 ca thé gdom
1-3 con duc truong thanh, 4-7 con cai trudng thanh, 2-4 con chua trudng thanh,1-2 con non.
(2) Nhom 6-10 c4 thé 1a mot gia dinh gdm mot con dyc trudng thanh, 1-3 con cai trudng
thanh, khong hodc 1-3 con chua truong thanh va c6 hodc khong 1-2 con non. (3) Nhém véi
nhiéu con cai va con non gdm 3-4 con cai trudng thanh, 3-4 con non. (4) Nhom kich thudc
nho gdm 2-5 ca thé vé6i toan bo 1a con trudng thanh, gdbm 1- 2 con duc, 2-4 con cai, c6 hodc
khong 1 con non. V¢i dién tich khoang 8556,85 ha, két qua quan sat va ghi nhan da xac dinh
duoc ving sdng ciia Vooc den maé tring 1a khoang 1372,95 ha chiém 20,79% tong dién tich
khu vye nghién ctru. Tir di€n tich ving song khoang 1372,95 ha, chung t6i cling da xac dinh
dugc dién tich ving 15i (chiém 75% sé diém ghi nhan ¢ xuat hién Vooc) la khoang 750,53
ha. Con lai di¢n tich vung ria (chlem 25% s6 diém ghi nhan c6 xuét hién Vooc) la khoang
622,42 ha. Trong nghién ctru ndy dién tich song tring nhau giira dan Vooc den ma trang 1a tir
50- 80%. Nhung cac dan hau hét co ving 18i khong tring nhau. Vooc den ma tring danh thoi
gian nhiéu nhét cho hoat dong nghi ngoi 57%, tiép dén 1a dn 22%, di chuyén 12%, thip nhét
la thoi gian hoat dong xa hoi va cac hoat dong khac chi vdi 9%.

Pic diém sinh thai hoc cau Vooc den ma tring:
Khu Na hang — Lam Binh dién tich tham thyc vat ring ty nhién tai khu vuc nghién
ctru khoang 8556,85 ha va dugc phéan ra 1am 5 kiéu tham thuc vét (sinh canh):

SC1. Rimg kin thuong xanh mua mua nhiét déi ¢ dat thip cdy 14 rong trén thung
ling da voi va phién sét phan 16p, c6 d6 cao tir 400m -800m so v&i mit nudce bién 1a: 353,69
ha.

SC2. Rimg kin thuong xanh mua mua nhiét d6i ¢ dat thap cdy 1a rong ¢ thung ling
sudi 4m ngap nudc theo mua, da voi va phién sét phan 16p, c6 d6 cao tir 300m-500m so voi
mat nude bién 1a: 491,7 ha.

SC3. Rung kin thuong xanh mua mua nhiét d6i trén suon ni da voi két tinh, c6 do cao
tr 800m -1200m so v6i mat nude bién 1a: 2879,95 ha

SC4. Rumng kin thuong xanh mua mua nhiét d6i trén dat suon hay vach nui, dinh thap
d4 voi két tinh, c6 do cao tir 500m -900m so véi mdt nudce bién la: 1925,52 ha.

SC5. Rimg kin thir sinh giau thudng xanh mwa mua nhiét déi dat ndi cao ciy 14 rong
trén dinh nui da voi, c6 do cao tir 1000m -1300m so véi mit nude bién (loai cay wu thé 1a ho
ngoc lan) 1a: 2905,99 ha.

Két qua diéu tra thuc vét cho théy: khu vyc nghién ctru da phat hién dugc 90 ho, 194
chi va 250 thuc vat: bao gén: thuce vat than g6 32,5 %, cay tai sinh 27,6 %, cay bui, c6 30,2 %,
day leo 13,7 %.

Luén 4n da di sau phan tich mét s6 dac trung cAu trac cac kiéu tham thuc vat nhu ciu
tric ting thi, cdu trac t6 thanh 13 hai dic trung chinh quyét dinh sy gidu c6 cta cac tham thyc
vat. Két qua cho thay:



Vé tham thyc vat: déi v6i SC1, SC2, SC3 ¢6 céu trac 3 téng 1 rét d6 1a: (1) Tang cay
gd vuot tan, (2) Tang ciy g tham gia tan chinh cua rung, (3) Tang cdy bui, cay tai sinh (4)
Thyc vat ngoai tang (day leo). Sinh canh 4 chi c6 02 tang khong c6 tang cdy vuot tan. Sinh
canh 5 ¢6 03 tang, khong co tang day leo.

S6 loai cay gd va sd lugng cay trén lha dbi voi sinh canh 2, sinh canh 3 1a nhiéu nhat
SC2 (33 loai va 533 ca thé), SC3 (32 10ai-520 cé thé). Sau d6 dén SC1, SC4, SC5

S6 luong loai cay tai sinh khong c6 sy khac nhau rd rét bién dong tir 8-12 loai, song sb
luong cdy trén lha c6 su khac biét rd rét nhiéu nhat 1a SC1 (560 cay/ha) it nhat 1a SC4 (231
cay/ha), cac cdy tai sinh co ban 1a cay con cta cac ciy gb tang cao.

Vé thuc vat ngoai ting (ddy leo) khac nhau kha rd rét nhiéu nhat 1a SC3 (23 loai), co
nhiing sinh canh khong c6 nhu SCS.

Cay gd c6 it nhat 5% trong tong sb cdy trén 1ha d6i véi ting sinh canh, dé duoc tham
gia cong thirc t6 thanh khong nhiéu. SC3 nhiéu nhat 7 loai, SC4 c6 5 loai, SC1, SC2, SC5 ¢6
4 loai nhung cac loai chién ty 18 khong cao nhiéu nhat 1a 13%, it nhét 1 5%. Khu vyc nghién
curu ¢6 37 loai thuc vat, thudoc 28 ho; Vooc den ma tréng st dung lam thue an. Trong cac loai
nay c6 28 loai than gs (75,7%), 9 loai day leo (24.3%). Ghi nhan dugc 69 loai trén téng $6 37
loai thuc vat Vooc chon lam thirc an bao gém: 28 loai 14 non, 15 loai 14 trudng thanh, 5 loai
hoa, 10 loai qua, 5 loai hat, con lai 7 loai khac (cuéng 14, cuéng hoa, vé cay). Va dé tai cling
da phan tich 1am ro su lya chon thirc an theo thang ctiia Vogc den ma tréng. Cac hoat dong cua
loai Vooc den ma tring dién ra & ca 5 dang sinh canh. Tap trung nhiéu thoi gian nhét & sinh
canh 3,4 day la khu vuc ring phat trién tot s6 lwvong thire dn da dang cho loai. Sinh canh 1,2
khu vuc ¢6 nhiéu dat canh tic ndng nghiép, sinh canh 4,5 1 khu virc vach da cao phu hop cho
ngu nghi va cac hoat dong xa hdi khéc cua loai Vooc.

Mo hinh dy bao vung thich nghi ciia Vooc den ma tring:

Ban d6 mé hinh du doan khu vuc séng thich hop cua loai Vooc den ma tring cho chung
ta thay khu vuc song khong phu hop (P < 0,1): 24232.32 ha; khu vyc thich hop thdp (0,1< P
<0,4): 9021.24 ha; khu vuc thich hop vira phai (0,4< P <0,6): 3333.89 ha va khu vyc thich
hop cao (P > 0,6): 1378.83 ha. Tdn tai 02 khu vue c6 dién tich lon, co diéu kién song thich
hop nam vé huéng Tay Bic cua ban do va mot khu vyc ndm phia Dong Nam cua ban dd. Hai
khu vuc ndy dang bj chia cach v6i quan thé Vooc den ma tring boi cac khu dan cu, hd thiy
dién va cac thung ling canh tac nong nghiép, thao qua cua nguoi dan.

Cac yeu t6 anh huwdng dén Vogc den ma trang

Pi xac dinh dugce 7 tac dong cua ngudi dan dia phuong téi moi trudng séng ctia Vooc
den ma tring, duoc danh gia mic do tic dong tir cao dén thip nhu sau: (1) Khai thac va van
chuyén gd, (2) Sin bat dong vat, (3) Chin tha gia suc, (4) Khai thac cui, (5) Khai thac LSNG,
(6) Chay rumg/ thuyy dién, khai thac khoang san, (7) St dung dat ring sai myc dich.

Mot so glal phép bao ton Vooc den ma trang

Dé bao ton va duy tri phat trién Vooc den ma trang dé tai kién nghi thuc hién 4 giai phap:

- Nang cao trinh do dén tri, y thirc va sinh ké ctia nguoi dan dia phuong.

- Nang cao nang lyc chinh quyén dia phuong, can bo kiém 1am trong linh vuc bao vé va
phat trién rimg, bao ton DDSH.

- Ngin chin va xir 1y nghiém khéc cac d6i twong vi pham BV va PTR. C6 chinh sach
khuyén khich ngudi dan tham gia bao vé va phat trién rimg, PDSH.

- Xac dinh uu tién chuyén doi khu rimg phong ho Lam Binh — Sinh Long thanh rimg déc
dung.

- Khuyén khich ngudi dan gay tréng cac loai thuc vat than gb dé lay gd, lam cui dun va
trong céac loai 1am san ngoai gd dudi tan rimg tu nhién.

Xic nhin ciia ngwoi hwéng din khoa hoc NCS
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Specific objectives:

1) Identify key population structure characteristics of Trachypithecus francoisi in Na
Hang, Lam Binh, and assess population fluctuation within the study area over the research
period.

2) Evaluate ecological factors influencing the population of Trachypithecus francoisi in
the study area.

3) Making a predictive habitat suitability map for Trachypithecus francoisi in Na Hang,
Lam Binh.

4) Identify threats and propose conservation solution for Trachypithecus francoisi in Na
Hang, Lam Binh.

Research Subject:
The research subject of the thesis is the Trachypithecus francoisi and its ecological
characteristics in the study area.

Research methods:

- Secondary literature review: This method involves selectively collecting and synthesizing
relevant documents and publications published by both national and international scientists
who have studied primates, primate ecology, and Trachypithecus francoisi to systematize
existing information pertinent to the research topic.

- Expert consultation: The identification and classification of flora are supported and assisted
by experts in plant taxonomy.

- Participatory rural appraisal (PRA): The survey sample size consists of 96 households,
determined using the Slovin formula. The interviewees are representative individuals from
different household groups, including those with in good, average, and poor standards of
living near the habitat of the langurs. Discussions also include local authorities, forest rangers,
and technical staff. The interview questionnaires are designed using both structured and
semi-structured questions.

- Primate survey method using transect lines: The research employs a line-transect
monitoring method with 17 transect lines totaling 117.69 km. These transects are designed to
cover all areas inhabited by the langurs with surveys conducted monthly over 10-12 days, and
one comprehensive survey conducted.

- Primate ecological survey method: This method involves identifying habitat types and
forest vegetation using the classification system by Thai Van Trung (1978). Ecological
surveys follow the standard plot method, based on habitat area and Circular
33/2018/TT-BNN&PTNT dated November 16, 2018, regarding forest resource investigation,
inventory, and monitoring. The dissertation identify 15 standard sample plots (OTCs) of 20m
x 25m (500m?) for investigation.

- Threat assessment to Trachypithecus francoisi and their habitat: The research includes site
surveys, interviews, and transect investigations to document human-induced negative impacts
on Trachypithecus francoisi, such as wildlife hunting, logging, slash-and-burn agriculture, and



livestock grazing. These impacts are evaluated as threats to Trachypithecus francoisi in the
area.

- Data processing methods: The research utilizes software such as Excel, SMART, Maxent,
and ArcGIS 10.2 for data entry, information extraction, and calculations.

- Habitat suitability modelling for Trachypithecus francoisi: GIS and Maxent software are
applied to assess habitat suitability for Trachypithecus francoisi. The author uses a method to
convert vector maps to raster and then to ASCII format in ArcGIS to create input data for
Maxent, which is used to build the habitat suitability map for the species. These research
methods are widely used in Vietnam and globally. A number of authors have successfully
employed these methods in primate ecological studies.

Research results:

Some Characteristics of Trachypithecus francoisi:

In Lam Binh, a total of 156 Trachypithecus francoisi individuals have been identified,
comprising various age groups and genders. Specifically, 122 individuals are adults,
including 17 adult males, 34 adult females, and 71 adults with unspecified gender. The
Trachypithecus francoisi population in Lam Binh organizes into four group structures: (1)
Groups of 10-17 individuals, including 1-3 adult males, 4-7 adult females, 2-4 juveniles, and
1-2 infant. (2) Family groups of 6-10 individuals, including one adult male, 1-3 adult
females, 0-3 juveniles, and 0-2 infant. (3) Groups with multiple females and juveniles,
consisting of 3-4 adult females and 3-4 infant. (4) Small groups of 2-5 individuals, all adults,
with 1-2 males, 2-4 females, and possibly 1 infant. With a total area of approximately
8,556.85 hectares, the study has identified the habitat of Trachypithecus francoisi to be
around 1,372.95 hectares, accounting for 20.79% of the research area. Within this habitat,
the core area (75% of observed points with Trachypithecus francoisi presence) is about
750.53 hectares, and the peripheral area (25% of observed points) is about 622.42 hectares.
The overlap of home ranges among different groups of Trachypithecus francoisi in this study
is between 50-80%, but the core areas of most groups do not overlap. Trachypithecus
francoisi spends the majority of its time resting (57%), followed by feeding (22%), moving
(12%), and engaging in social and other activities (9%).

Ecological Characteristics of Trachypithecus francoisi:

In the Na Hang - Lam Binh area, the natural forest vegetation covers approximately
8,556.85 hectares, classified into five vegetation types (habitats):

SC1: Tropical lowland evergreen broadleaf forest on limestone and shale in valleys, at
altitudes of 400m-800m: 353.69 ha.

SC2: Tropical lowland evergreen broadleaf forest in seasonally flooded valleys,

limestone, and shale, at altitudes of 300m-500m: 491.7 ha.

SC3: Tropical montane evergreen broadleaf forest on crystalline limestone slopes, at
altitudes of 800m-1200m: 2,879.95 ha.

SC4: Tropical montane evergreen broadleaf forest on limestone slopes and cliffs, at
altitudes of 500m-900m: 1,925.52 ha.

SC5: Tropical montane secondary rich evergreen broadleaf forest on limestone peaks, at
altitudes of 1,000m-1,300m (dominated by the Magnoliaceae family): 2,905.99 ha.

The vegetation survey revealed 90 families, 194 genera, and 250 species in the study area,
including 32.5% trees, 27.6% regenerating plants, 30.2% shrubs and grasses, and 13.7%
climbers. The thesis delves into analyzing some structural characteristics of these vegetation
types, such as stratification and composition structure, which are key determinants of the
richness of vegetation. The results show: Regarding vegetation, Habitats 1, 2, and 3 have a
distinct three-layered structure: (1) The woody layer exceeds the canopy, (2) the main
canopy layer, and (3) the shrub and regeneration layer, along with (4) the vines. Habitat 4
has only two layers, lacking an emergent canopy layer. Habitat 5 also has three layers but



lacks the vines, and the growth of trees in Habitat 5 is the poorest. The number of tree
species and the number of trees per hectare are highest in Habitats 2 and 3, with Habitat 2
having 33 species and 533 individuals, and Habitat 3 having 32 species and 520 individuals.
These are followed by Habitats 4, 1, and 5. The number of regenerating tree species shows
no significant difference, ranging from 8 to 12 species, but the number of regenerating trees
per hectare varies significantly, with Habitat 1 having the most (560 trees) and Habitat 4 the
least (231 trees). The regenerating trees are primarily the offspring of the timber trees. There
is a notable difference in the number of vines, with Habitat 3 having the most (23 species),
while some habitats, like Habitat 5, have none. In each habitat, at least 5% of the total trees
per hectare are timber trees that contribute to the species composition formula, though this is
not many. Habitat 3 has the most with 7 species, followed by Habitats 4 and 5 with 5 species
each, and Habitats 1 and 2 with 4 species each. However, the proportion of these species is
not high, ranging from 5% to 13%. The study identified 37 plant species (belonging to 28
families) used as food by Trachypithecus francoisi. Among these, 28 species are trees
(75.7%) and 9 are climbers (24.3%). The research recorded 69 types of food from 37 plant
species, including 28 types of young leaves, 15 types of mature leaves, 5 types of flowers,
10 types of fruits, 5 types of seeds, and 7 other types (petioles, flower stems, bark). The
thesis also analyzed Trachypithecus francoisi's food selection by month. The species’
activities occur across all five habitat types, with the most time spent in habitats SC3 and
SC4, which are well-developed forests with diverse food sources. Habitats SC1 and SC2 are
closer to agricultural lands, while habitats SC4 and SCS5, with high limestone cliffs, are
suitable for resting and other social activities.

Predicted habitat suitability map for Trachypithecus francoisi:

The habitat suitability model map for Trachypithecus francoisi shows the following:
Unsuitable areas (P < 0.1): 24,232.32 ha. Low suitability areas (0.1 <P <0.4): 9,021.24 ha.
Moderate suitability areas (0.4 < P < 0.6): 3,333.89 ha. High suitability areas (P > 0.6):
1,378.83 ha. There are two large areas with suitable conditions located in the northwest and
southeast of the map. These areas are currently separated from the Trachypithecus francoisi
population by residential areas, hydropower reservoirs, and agricultural valleys cultivated by
local people.

Factors affecting Trachypithecus francoisi:

Seven human activities affecting the habitat of Trachypithecus francoisi have been
identified, ranked from highest to lowest impact: (1) Logging and wood transportation. (2)
Wildlife hunting. (3) Livestock grazing. (4) Firewood collection. (5) Non-timber forest
product (NTFP) harvesting. (6) Forest fires/hydropower, mining. (7) Misuse of forest land.

Conservation Solutions for Trachypithecus francoisi:
To conserve and sustain Trachypithecus francoisi, the study recommends implementing
four conservation measures:

- Raising public awareness and improving local livelihoods. Enhancing the capacity of
local authorities and forest rangers in forest protection and biodiversity conservation.

- Strictly enforcing penalties for forest protection and development violations and
encouraging public participation in forest and biodiversity conservation.

- Prioritizing the elevation of the Lam Binh - Sinh Long protection forest to a special-use
forest.

- Encouraging plantation of timber species for fuelwood and NTFPs under the natural
forest canopy.
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