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TOM TAT

Loai Coc may e-os (Leptobrachella eos) 1a mot loai méi duge mo ta tir nam 2011, séng chi yéu & cc subi chay
trong nrng thuong xanh it bi tac dong. Tuy nhlen cac hoat dong clia con ngudi nhu chat pha rimg, dt nuong
lam ray . da gdy suy giam chat luong sinh canh séng cua loai. Trong nghién ciru ny, phuwong phap mo hmh héa
phan bd Maxent da dugc sir dung dé du doan ving phan bd tiém nang ctia Coc may e-os, gitp hiéu rd hon vé dic
diém phan bd cua loai, tir d6 gitp giai quyét cac van d& vé phan loai va bao ton co lién quan. Két qua md hinh
cho théy, vung phan bb tiém nang cua Céc may e-os tdp trung ¢ phia Nam tinh Van Nam cua Trung Qudc, Tay
Bic B6 va Bic Trung B cta Viét Nam va phia Pong ctia Lao. M6 hinh Maxent cling cho thiy, c6 co s¢ nhat
dinh dé coi hé thong song Hong va song Da, hoic sy két hop giita song Hong, song Da va mot s6 yéu t6 tu nhién
khéc, 13 ranh gi6i cach ly tu nhién déi v6i qua trinh tién hoa cua loai Coc may e-os noi riéng va nhidu loai ludng
cu gitra viing cao Ty Bic va cac khu vuc & phia Dong Béc Viét Nam noi chung. Ngoai ra, khi so sanh dic diém
hinh thai, di truyén va mé hinh hoa phan bb, miu ghi nhan méi & Thai Lan c6 sai khac so voi cac mo ta trude
day, do vay co thé diém ghi nhan méi ciia loai & Thai Lan 1a mot loai khac va nén dwoc nghién ctru siu hon trong

tuong lai.

Tir khéa: Bao ton, Leptobrachella eos, Maxent, phan bd, ranh giéi cach ly.

1. PAT VAN PE

Loai Céc may e-os - Leptobrachella eos
(Ohler, Wollenberg, Grosjean, Hendrix, Vences
etal., 2011) co dac diém hinh thai nhan dang co
ban: dai than 33,0-34,47 mm (& con duc) va tir
40,1-45,5 mm (& con cai); dau dai hon rong;
mut mom tron, mang nhi tron, rd; khong co6 rang
14 mia. Chi trudc: twong quan chiéu dai gitta cac
ngdn tay I<IISIV<III; gitta cac ngédn tay khong
c6 mang boi; mut ngon tay hoi phinh to, tron.
Chi sau: mut ngén chan khong nd rong; c6 mang
boi & gdc cac ngdn chan; riém da bén ngén chan
phat trién; ct ban trong rd. Da mat lung hoi rap;
hai bén sudn ndi cac ndt san nho; phia trén gbc
chi trude c6 mot ndt san ndi rd; mat bung nhan.
Khi con séng, phan trén mdng mat vang cam,
phan duéi vang sang; mit lung nau nhat, 16m
d6m cac hat tring va vét sim mau khéng rd hinh
dang; cam, vung tui kéu mau tréng trong; nguc,
bung mau vang nhat hay mau kem (Ohler et al.,
2011; Pham Van Anh va cs, 2021) (Hinh 1).

Loai ndy sdng chi yéu ¢ cac sudi chay trong
ring thudng xanh it bi tadc dong, tuy nhién céc
hoat dong ctia con ngudi nhu chit pha rimg, dét
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nuong lam rdy, khai thac trai phép cac san pham
tir ring dd gy ra su suy giam chét luong sinh
canh séng cua loai. Bén canh d6 loai L. eos ciing
bi san bét lam thuc phém (Pham Van Anh va cs,
2021). Do vay s6 luong ca thé bi di va dang bi
suy giam trudc nguy co mat sinh canh song va
san bat 1am thyc pham. Loai éch nay dwoc mo
tatrnam 2011 & Lao (Ohler et al., 2011) va hién
nay ghi nhan c6 ¢ Thai Lan, Trung Qubc va Viét
Nam (Frost, 2022). O Viét Nam loai nay hién
duoc ghi nhan ¢ cac tinh Pién Bién, Son La,

Thanh Hod va Ngh¢ An (Pham et al., 2014,
Pham et al., 2016).
M6 hinh hoa phian bd lodi (Species

distribution model - SDM) 1a mét phuong phap
tiép can twong d6i méi va da duoc chimg minh
tinh hiéu qua trong nhitng nghién ctu vé dia
sinh hoc, da dang sinh hoc, sinh thai, tién hoa,
va cac anh huong moi truong dén loai (Urbina-
Cardona et al., 2019). V& co ban, SDM tim va
phat hién cac mbi tuong quan giita cac diém
phan bd da biét cua loai va nhitng yéu t6 moi
truong c6 kha nang anh huong dén sy phan bd
cua loai (Phillips et al., 2006).
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SDM c6 thé gitip x4c dinh viing phéan bd tiém
ning cua cac loai (Trinh et al., 2022), giai quyét
cac van dé phan loai cho cac nhom ma dac diém
hinh thai/di truyén/tap tinh khéng c6 su khéc
biét dang ké (van Schingen et al., 2016), du bao
khu vuc dé bi anh hudng bai cac loai ngoai lai
xam lan (Srivastava et al., 2020), tim ving ‘trG
an’ cua cac loai quy hiém va dic hiru (Tang et
al., 2018), danh gia anh huong cua bién dbi khi
hau 1én phan b trong twong lai cia cac loai
(Nguyen et al., 2022) va qua trinh thay ddi cac
dic diém da dang sinh hoc va tién hoa theo
khong gian va thoi gian (Bett et al., 2012). Véi
kha nang Gmg dung rong rai trong nhiéu linh virc
khac nhau, nhiéu phwong phap mé hinh héa da
dugc phat trién, trong d6 c6 phwong phéap
Maximum Entropy (Maxent) la mot trong
nhirng phuong phap duogc sir dung phd bién nht
(Urbina-Cardona et al., 2019). Maxent 1a mdt
thudt toan mo hinh héa su dung tri tu¢ nhan tao
va khac véi nhiéu thuat toan khac von doi héi ca
dir liéu xuét hién va khong xuét hién cua loai,
Maxent chi can dir liéu xuét hién dé thuc hién
qua trinh mo hinh hoa (Phillips et al., 2017).

Trong thoi gian gan ddy, mot sé cong trinh
da ing dung Maxent trong nghién ctru vé nhom
ludng cu — bo sat ¢ Viét Nam. Vi duy, van
Schingen va cdng su (2016) da st dung Maxent
dé b sung ving phan bé méi caa Than lan ca
sau (Shinisaurus crocodilurus), mot loai bo sat
nguy cip voi ving phan b rai rac & Viét Nam
va Trung Qudc va giup mé rong dang ké ving
phan b6 da biét & Viét Nam cua loai (van

Hinh 1. Céc may e-os - Leptobrachella eos: A. Mau dwc; B. MAu cai (Anh: Pham Vin Anh)
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Schingen et al., 2016). O mot nghién curu khac,
bing viéc ding Maxent, Ngo va cong su (2021)
dd danh gia anh huong cua bién d6i khi hau va
tir ¢ tim ra ving ‘tri an’ quan trong cho loai
Thach sung mi hitu lién (Goniurosaurus
huuliensis), 1a loai thach sung ddc hitu va cuc
ky nguy cip vbn chi duoc tim thdy & mot khu
vuc nho cta Bic Viét Nam (Ngo et al., 2021).

Trong nghién ctru ndy, chiing t61 st dung cac
s6 lidu co duoc trong qua trinh thyc dia ¢ céac
Khu Bao ton thién nhién Copia (tir 2012 - 2016),
S6p Cop (2012 - 2014), Xuan Nha (2021) tinh
Son La; Vuon Qudc gia Pu Mat (2020) tinh
Nghé An va tong hop, xem xét, danh gia cac
diém ghi nhan cua loai Coéc may e-os
(Leptolalax eos) trong cac bai bao trudc day cua
Ohler va cong su (2011), Pham va cong su
(2014), Pham va cong su (2016), va cong su
(2018), Nguyen va cong su (2020), Wu va cong
su (2022) dé xir 1y cac diém ghi nhan va xdy
dung nay mé hinh phan bé tiém ning cho loai
nay bang Maxent. Két qua mé hinh s& giup hiéu
1& hon vé dic diém phan b cua loai, tir d6 giup
giai quyét cac van dé vé phan loai va bao ton co
lién quan.
2. PHUONG PHAP NGHIEN CUU
2.1. Xir Iy dir liéu ddu vao

Céc s6 liéu tir thyuc dia va cong trinh khoa hoc
dd cong bd c6 lién quan dén Coc may e-os
(Leptobrachella eos) dugc tong hop. Cac thong
tin lién quan dén cac diém ghi nhan cua loai
duoc xem xét va liét ké day du. Cac dia diém
ghi nhan tur dir 1iéu diéu tra thuc dia cta céc tac
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gia ciing dugc tip hop va bd sung. Danh sach
cac dja diém ghi nhan duogc kiém tra, danh gia
dé loc va loai bo cac diém sai, khong chinh x4c.

Tt danh sach nay, dé tranh hién tuong tu
twong quan vé khong gian, goi tién ich spThin
(Aiello-Lammens et al., 2015) trong phin mém
R (R Core Team 2020) di duoc dung dé loai bo
cac cap diém c6 khoang cach nho hon 10 km
(Pearson et al., 2007). Sau khi xur 1y, tong s dia
diém ghi nhan con lai & chay mo hinh 1a 21.
Mo hinh phan b cua loai duoc xay dung bang
19 bién sinh khi hau voi do phan giai 30 gidy
cung lay tir co s dir liéu WorldClim 2.1 (Fick
& Hijmans 2017), bao gom:

BIO1 = Nhi¢t do trung binh hang nam,;

BIO2 = Dai nhiét d¢ trung binh ngay;

BIO3 = Dai dang nhiét;

BIO4 = Nhiét d6 theo mua;

BIOS5 = Nhiét do ti da cta thang Am nhét;

BIO6 = Nhiét d6 tdi thiéu ctia thang lanh nhat;

BIO7 = Dai nhiét ¢ hang nam;

BIO8 = Nhiét do trung binh ctia quy 4m nhét;

BIOY = Nhiét d6 trung binh ctia quy kho nhit;

BIO10 = Nhiét d6 trung binh cta quy 4m nhét;

BIO11 = Nhi¢t d¢ trung binh cia quy lanh
nhét;

BIO12 = Lugng mua hang nam,;

BIO13 = Lugng mua cua thang am nhat;

BIO14 = Lugng mua cta thang kho nhat;

BIO15 = Luong mua theo mua;

BIO16 = Lugng mua ctia quy 4m nhat;

BIO17 = Luong mua cia quy kho nhét;

BIO18 = Lugng mua ctia quy 4m nhat;

BIO19 = Luong mua cta quy lanh nhat;

Ranh gidi nghién ctru dugc gidi han bang
khoang céch hai do tinh tir da giac 15i t6i thiéu
cia cic diém ghi nhdn (Anderson & Raza
2010).
2.2. Chay va can chinh mo hinh

Tat ca cac mo hinh duoc xdy dung bing
Maxent phién ban 3.4.4 (Phillips et al., 2017).
Tuy nhién, do Maxent c6 xu hudng tao ra mo
hinh qua khép va it c6 tinh du bao néu khong
dugc can chinh phu hop (Elith & Leathwick
2009), nén cac budc sau dugce thyc hién dé giam

thiéu hién twong quéa khép va tang kha ning du
doan ctia mé hinh bang goi tién ich ENMeval
(Kass et al., 2021) trong R.

Qua trinh can chinh sir dung tat ca cac t6 hop
thudc tinh va tit ca cac gia tri nhan tir chinh quy
hoa (Regularization multiplier) tir 1,0 dén 10,0
v6i mirc ting 0,5 cho mdi lan chay lip. Cac
tham s6 khac caa mé hinh, vi du nhu ngudng
hoi tu, loai 16p dugc chon theo quy chuan da
dugc cac tac gia ciia phan mém Maxent khuyén
nghi (Phillips et al., 2006). Phuong phap xay
dung mo6 hinh 1a phuwong phap ldy mau lai
jackknife, thuc hién theo quy trinh ctia Pearson
va cong su (2007), da dugc chiing minh 1a cach
tiép can hiéu qua cho nhiing loai c¢6 s6 diém ghi
nhan thip (Pearson et al., 2007). Theo phuong
phap ndy, s& c6 Maxent s& chay n lan va tao ra
n md hinh, véi n = sd diém ghi nhan cua loai.
Trong mdi lan chay, mot diém ghi nhan s€ duoc
chon ngiu nhién va loai bo tir bo sd liéu, va mod
hinh cho 1dn chay d6 dugc xay dung duya trén n
— 1 diém con lai.

2.3. Lua chon mé hinh t6i vu

Dé danh gia kha ning du doan ciia mo hinh
v lya chon md hinh téi uu, mirc thiéu sét 10%
duoc st dung dé chon ra cac mo hinh c6 hién
tuong quéa khép thap nhat. Trong nhom nay, cac
mo hinh c6 gia tri Di¢n tich dudi dudng cong
(Area Under the Curve — AUC) cao nhat s&
duoc chon. Sau @6, cac mo hinh con lai s€ dugc
so sanh bang cach dung chi sb thong tin Akaike
(Akaike information criterion — AIC), c6 kha
nang can bang gitta kha ning du bao va do phtc
tap cua mo hinh (Warren & Seifert, 2011). Sau
khi di chon duoc mé hinh tdi wu, ngudng Xuét
hién 10% dugc st dung dé phan biét giita viing
c6 diéu kién pht hop va khong phi hop cho loai
Céc may e-os (Pearson et al., 2007).

3. KET QUA VA THAO LUAN
3.1. Céc diém ghi nhan ciia Céc may e-os

S liéu tir cac tai liéu co lién quan va tir cac
khao sat thuc dia cua tac gia dugc téng hop va
thé hién & Hinh 2. Theo dé, loai Céc may e-os
d3 dugc ghi nhan tr Nam Trung Qudc, Viét
Nam, Lao va T4y Bic Thai Lan.
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Hinh 2. Cac diém ghi nhan da

3.2. Két qua mé hinh héa viing phan b tiém
nang cua Coc may e-os

Két qua mo hinh héa viing phan b tiém ning
ctia Coc may e-os cho thiy, cac mo hinh Maxent
déu thé hién kha nang du doan twong dbi tot, voi
gia tri AUC trung binh > 0,838. M6 hinh tdi uu
c6 gia tri nhan tu chinh quy hoa 1a 4,0 va AUC
la 0,874. Sau qua trinh can chinh va lya chon,
cac mo hinh cudi cung déu kha tuong dong
trong két qua du doan ving phan bd tiém ning
cua L. eos va chi c6 khac bi¢t nhd trong vi tri
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biét ciia Coc may e-os Leptobrachella eos

chinh x4c va tong dién tich ving phu hop.

Tuy nhién, gid tri nhan tir chinh quy hoéa la
4,0 cho md hinh tdi wru ¢ nghia 1a két qua cudi
cung twong dbi linh hoat, va vi thé ving phan
bd du doan duoc cb thé rong va lon hon vung
phan bé thuc. Do vy, két qua mo hinh hoa ving
phan bd duoc trinh bay & day nén duoc hiéu 1a
ving ‘tiém nang’ va khong nén hiéu 1a ving
‘16i’. Két qua mé hinh hoa ciing c6 thé bao gdm
nhiing vung khong/chua ghi nhan dugc loai do
nhiéu 1y do khéac nhau.

Hinh 3. Ving phan bd tiém ning cia loai Céc may e-os

Theo két qua mo hinh, ving phan bd tiém
ning ciia Coc may e-os tap trung chu yéu & phia
Nam tinh Van Nam cta Trung Qudc, Ty Bic
B6 va Bic Trung B) ctia Viét Nam, va phia
Pong ciia Lao (Hinh 3). Tuy nhién, mé hinh tbi
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wu khong bao gdm bat ky khu vuc nao cua Thai
Lan, ké ca ving méi c6 ghi nhan vé loai vao
nim 2018 ¢ tinh Nan. Két qua ctia cac mo hinh
khac, v6i cac tham s & cac dai va t6 hop gia tri
khac nhau, ciing khong bao gom Thai Lan.
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Theo 0, cac khu bao ton c6 gié tri cao trong
cong tac bao ton, bao vé loai Coc may e-os bao
gom:

Khu Bao ton thién nhién Sép Cop, Copia,
Xuén Nha (Son La): Ca ba khu bao ton thién
nhién nay déu nam hoan toan trong ving phan
bd tiém ning cua L. eos (Pham et al., 2014, va
két qua thyc dia ctia cac tac gia), da c6 nhidu ghi
nhén cua loai trong thoi gian vira qua. Mac du
c6 tiém ning vé da dang ludng cu bo sat kha
cao, nhung cac khu bao ton nay van con it dugc
quan tdm dau tu cho cac cong tac nghién ctiru va
bao ton da dang sinh hoc. Vi thé, trong thoi gian
t6i, cac khu bao ton & Son La nén dugc dau tu
nhiéu hon dé bao vé hé ludng cu bo sat quy
hiém, déc hitu cia minh.

Khu Béo ton thién nhién Pt Hu va Xuan Lién
(Thanh Hoa), va Vuon Qudc gia Pu Mat (Nghé
An): ba khu rimg dic dung ndy déu nim hoan
toan trong viing phan b tiém ning ciia Coc may
e-0s, va da ghi nhan duoc loai (Pham et al.,
2016, D6 Vin Thoai va cs, 2016, két qua thuc
dia cua céc tac gia). Xuan Lién va Pu Mat déu
1a nhitng khu vuc duoc dau tu cho cong tac bao
tdn, bao v, nghién ctru kha déng ké trong thoi
gian gan day, vi thé nén duoc hd tro dé tiép tuc
phat huy thé manh va nén tang c6 sén trong céng
tac bao ton loai.

Khu bao ton thién nhién Muong Nhé (Pién
Bién) va Khu Bao t6n Pa dang Sinh hoc Qudc
gia Phou Den Din (Lao): Loai Céc may e-os da
dugc ghi nhan & Muong Nhé (Pham et al.,
2014), nhung chua dugc ghi nhan ¢ Phou Den
Din. Tuy nhién, vé mat thuc té, hai khu vuc nay
1a mot khoi rung lién tuc, va voi chét lugng sinh
canh ctia Phou Den Din, kha nang L. eos c6 mat
& day ciling rit cao. Vi thé, cac nghién ciru trong
tw & Lao c6 thé tap trung tim diém ghi nhan méi
cho loai nay ¢ khu vuc trén.

Mo hinh Maxent ciing cho thay, Coc may e-
0s ¢6 ving phan bd tiém niang & phia Dong hé
thong song Hong va song Da, thuong duoc coi
12 mot ranh gidi cach ly ty nhién cua nhiéu loai
ludng cu bo sat (Bain & Hurley, 2011), du L.
eos khong c6 diém ghi nhan nao & khu vuc nay
(Hinh 2). Tuy nhién, trong mé hinh ciing thé

hién rd hai dai phan cach dugc coi la khong phu
hop v6i loai. Mot dai nho tring twong dbi véi vi
tri dong chay cua song Da, va mot dai 1on trung
hau nhu hoan toan véi vi tri séng Hong (Hinh
3). Vi thé, nghién ctru nay goép phan cung cap
minh chimg cho thdy hé théng song Hong va
song Pa, hodc su két hop giita song Hong, song
Da va cac yéu td ty nhién khac (dit giy dia chat,
sinh khi hau), c6 thé 1a ranh gidi cach ly ty nhién
trong qué trinh tién hoa cua cac loai ludng cu
gifta ving cao Tdy Bic va cac khu vuc & phia
Dong.

Vé diém ghi nhan méi ¢ tinh Nan, Thai Lan,
mau mé ta c6 khac biét vé hinh thai, di truyén,
nam ngoai ving phan bé tiém nang cia loai. Vi
thé, rat c6 thé mau ghi nhan méi ¢ Thai Lan 1a
mot loai khic c6 mobi quan hé ho hang gan véi
Leptobrachella eos vi mau vat mo ta & Thai Lan
chi dua trén 01 mau cai va co kich thudc nho
hon: dai than 1a 34,2 mm (n = 1) (Wu et al.,
2022) so v6i 40,7 (n = 1) trong mo ta cuia Ohler
va cong su (2011); 40,1-45,5 mm (n = 7) trong
mo ta cia Pham va cong su (2014); 43,5 — 43,8
mm (n = 2) trong md ta cia Pham va cong su
(2016). Bén canh d6, dan liéu sinh hoc phan tir
cling cho thiy khoang cach vé mat di truyén
gitra mau vat & Thai Lan véi cac mau vat khac
cua loai 1a 3,5% (Wu et al., 2022).

Ngoai ra, song Mé Kong cling dugc coi la
mot ranh giéi phan cach ty nhién cho nhiéu
nhém ludng cu va bo sat khac nhau (Geissler et
al., 2015). Ngoai trir diém ghi nhan méi ¢ Thai
Lan, tit ca cac diém ghi nhan con lai cia Coc
may e-os déu & phia Pong cua song Mé Kong
(Hinh 2). Do vy, mau vat cta lodi L. eos mo ta
& Thai Lan c6 thé mot loai khac. Cac nghién ctru
tiép theo co thé tap trung giai quyét rd vé mau
vat & Thai Lan.

4. KET LUAN

Trong nghién ctu nay, phuong phédp mo
hinh hoa phan bd loai dd duoc sir dung dé tim
vung phan bé tiém ning cho Coc may e-os. Céc
mo hinh cudi cung déu c6 két qua kha tuong
ddng trong viéc du doan ving phan bd tiém
nang cua L. eos, va chi ¢ khac bi¢t nho trong vi
tri chinh xé4c va téng dién tich viing phu hop cho
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loai. Két qua mo hinh héa cho thdy Coc may
e-os c6 ving phan bd tiém ning tap trung chu
yéu & phia Nam tinh Van Nam cta Trung Qudc,
T4y Béc B6 va Bic Trung Bo cta Viét Nam, va
phan 16n ldnh thé phia Dong cia Lao. Két qua
ctia nghién ctru cling déng goép mot phan bang
chtng cho gia thuyét vé hé théng song Hong va
song Pa 1a ranh gidi phan cach tu nhién cho
nhiéu loai ludng cu. Tuy nhién, mé hinh phan
bd khong bao gdm bat ky khu vire nao cua Thai
Lan, ké ca ving méi c6 ghi nhan vé loai vao
nam 2018 & khu vuc Tay Béc Thai Lan. Ngoai
ra, khi so sanh dic diém hinh thai, di truyén, va
phan bb, miu moéi thu dugc cua loai co thé 1a
mot loai khac, va nén dugc nghién ctru sdu hon
trong tuong lai.

Loi cam on

Céac tac gia cam on GS.TS. Nguyén Quang
Truong va TS. Pham Thé Cuodng (Vién Sinh
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SPECIES DISTRIBUTION MODELING FOR ROSY LITTER FROG
(Leptobrachella eos) USING MAXENT

Nguyen Tuan Anh!, Le Duc Minh'?, Pham Van Anh’

"University of Science, VNU

?Central Institute for Natural Resources and Environmental Studies, VNU

SUMMARY

The rosy litter frog (Leptobrachella eos) is a new amphibian species that has been described in 2011. Its main
habitat is running streams in undisturbed evergreen forests. However, human activities such as illegal logging,
slash and burn practices, and so on have led to habitat degradation for the species. In this study, species
distribution modeling using Maxent was used to construct the potential distribution range of the rosy litter frog
to better understand the species distribution pattern and address possible taxonomic and conservation concerns.
The model results showed that the potential distribution of the rosy litter frog occurs mainly in the South of
Yunnan Province in China, in the Northwest and the North Central Coast in Vietnam, and in the East of Laos. It
is also apparent from our results that the Red River and Black River system, or the combination of the Red
River/Black River and other geological and/or climatological factors, form (a) natural barrier(s) for different
geographic populations of the rosy litter frog in particular and many other amphibians in general. Furthermore,
there is a marked divergence when comparing morphological, genetic, and distributional characteristics between
the newly discovered population from Thailand and others within its projected range. Therefore, Thailand’s
sample may represent a new species and should be the subject of future studies.

Keywords: Conservation, distribution, Leptobrachella eos, Maxent, natural barrier.
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