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TOM TAT

Hién tai ghi nhén ¢ 5 loai thudc ho ¢4 cdc Salamandridae ¢ Viét Nam bao gdm: Ca céc bung hoa
Paramesotriton deloustali phan b & Lao Cai, Ha Giang, Tuyén Quang, Bic Kan, Quang Ninh va Vinh
Phic; C4 cdc qudng tdy P. guanxiensis phin bé & Cao Bang; Ca coc san Tylototriton asperrimus phan bd
& Ha Giang va Lao Cai; Ca céc sdn buéu d6 7. verrucosus phan bd & Lai Chdu va ca c6c viét nam T.
vietnamensis phan bb & Béc Giang, Phtu Tho va Lang Son. Viéc so sanh cAu trac DNA d3 duoc tién hanh
trén cac loai thudc giéng Paramesotriton. Do vay, nghién ciru nay ching t6i thuc hién viéc so sanh chu
tric DNA trén 5 mAu cla hai loai thudc gidéng Tylototriton & Viét Nam. Két qua so sanh trinh ty cta doan
DNA v6i chiéu dai 450 cap nucleotide cho thdy: mAu c4 coc sin T. asperrimus thu dugc & Ha Giang va
Lao Cai ¢6 ty 1& twong dong 1a 100%; d8i v&i loai T. vietnamensis: ty 1& tuong ddng cling 12 100% gifta
cac miu thu duge & Bic Giang va Phu Tho; 99,8% giita cac mau thu duge & Bic Giang va Lang Son.
Khoang céach di truyén giita 2 loai T. asperrimus va T. vietnamensis 12 8 - 8,3%. Bén canh thao luan vé
phan loai hoc cta 5 loai ca céc hién biét & Viét Nam, ching tdi cling so sanh v& mit hinh thai gitra loai ca
céc viét nam T. vietnamensis va ch coc hai nam T. hainanensis. Giita hai loai trén c6 nhiing dac diém
khac biét sau: chi trudc cua T, vietnamensis cham hoac vuot 16 mii khi gap doc theo déu; dai thén cua ca
thé dwc loai T. vietnamensis ngan hon dai dudi (dai thin cta cé cé thé duc va cai déu 16n hon so voi dai

dudi & loai T. hainanensis).

Tir khoa: Ca coc, phan logi, quan hé di truyén, Salamandridae: Paramesotriton, Tylototriton, Viét Nam

GIOI THIEU

Ho c4 coc Salamandridae hién biét c6 77 loai
thude 20 gibng, phan bé & nhiéu khu vire thude chau
A, chau Au, chau Phi, Béc va Trung M¥, trong d6 c6
5 lodi thugc 2 gibng ghi nhin & Viét Nam. Tuy
phién, thanh phén cling nhu vi tri phan loai cla cac
loai ca c6c hién van chua thuc sy 16 rang va la vén
d& quan tam ctia nhiéu nha nghién ctru.

Trong céc chuyén khao sat gén day, chung to1
dad thu thdp dwoc miu cd céc thude gibng
Paramesotriton & Lao Cai, Ha Giang, Bic Kan,
Quang Ninh; mdu c4 céc thude gibng Tylototriton
¢ Lao Cai, Ha Giang, Pha Tho va phat hién lai
mau ¢4 céc & nii MAu Son, tinh Lang Son sau hon
nira thé ky Nghién cru nay nhim hé théng va
thdo luin v& phén loai hoc va quan h¢ di truyén
cua cac loai ca co6c ho Salamandridae 0 Viét Nam,
dong thoi bd sung cac ghi nhén méi vé > ving phan
b ciing nhu théng tin vé sinh canh séng va sinh
san cua ching.

NGUYEN LIEU VA PHUONG PHAP

Khao sat thue dia dugce tién hanh tir nim 2000
dén nam 2008 & cac dia diém sau: Lai Chau: Phong
Thé, Tam Duong (ndm 2006); Lao Cai: Vin Ban
(ndm 2002 va 2004); Ha Giang: Xin Mén, Vi Xuyén,
Quén Ba (ndm 2000, 2005, 2007 va 2008); Tuyén
Quang: Son Duong (ndm 2000 va 2004); Bic Kan:
Ba Bé, Cho Pén (nam 2001, 2002, 2003 va 2004);
Lang Son: Cao L&c, Loc Binh (nim 2006, 2007,
2008); Quing Ninh: Hoanh B& (nim 2006); Phu
Tho: Thanh Son (nam 2003 va 2007); Béc Giang:
Luc Nam, Son Péng (ndam 2000, 2001, 2002, 2003
va 2008); Vinh Phuc: Tam Pao (ndam 2000, va
2004). Hon 80 miu vt c4 céc di duge thu thap trong
cac chuyén khao sat trén.

Phén tich quan hé di truyen Viéc so sanh vé cau
triic DNA da dugc mot sb tac gia nhu Lu va dong tic
gid (2004), Weisrock va dong tac gid (2006) thuc
hién trén hai loai Paramesotriton deloustali va
Paramesotriton guanxiensis. Nghién clru nay chi tdp
trung trén cdc quin thé thudc nhém cé coc san
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Tylototriton & Viét Nam. Mot doan DNA c¢é ty 1€
bién ddi cao thudc gen cytochrome b (Cyt b) ctia h¢
gen ty thé, thich hop cho nghién ciru bién dbi di
truyen c4c quan thé co quan hé gan giii d3 dugc chon
dé phén tich.

Tach chiét DNA

DNA dugc tach chiét tir mau co bing phuong
phap phenol-chloroform theo quy trinh dugc miéu ta
bdi Sambrook va dong tac gia (1989). Thanh phén
dém chiét c6 thay déi cho thich hop véi cac thanh
phan nhu sau: 10 mM Tris HCI, pH = 8,0; 10 mM
NaCl; 25 mM EDTA; proteinase K 5 mg/ml; SDS

1%. 200 mg mau dugc nghlen min trong nitrogen
16ng, bd sung 600 od dém chiét, lic déu va u & 37°C
qua dém. Dung dich NaCl 5 M dugc sir dung dé dat
ndng d6 NaCl trong dich chiét 1a 1 M, sau d6 dugc
chiét 3 lan bing dung dich phenol: chloroform
(24:1). DNA duoc két tiia bing ethanol tuyét dbi dé
lanh va dugc rira béng dung dich cbn 70%.

Nhan bian DNA va doc trinh tw

Phan tng nhan ban DNA dugc thuc hién trong
thé tich 20 od bao gdm: 100 ng DNA téng sb, 20
pmol mdi loai mdi, 1,0 od ANTP (10 mM; MBI), 2,0
od MgCl, (25 mM; MBI), 2.5 units Tag DNA
polymerase (MBI} va 2,0 od 10X buffer
[+(NH4),SO4; MBI]. Phan ung dugce bién tinh ban
dau & 95°C - 4 phut va sau d6 1a 35 chu ky: 95°C -
40 gidy; gin mdi 62°C - 45 gidy, va kéo dai & 72°C -
1 phut. Két thiic hoan toan phan tmg & 72°C cho 10
phut, mau dugc gilt & 4°C. San phém PCR duoc doc
trinh tu truc tiép trén may doc trinh tuw tw doéng
ABI3100 (PE Applied Biosystems, M¥) sir dung bd
ho4 chét BigDye Terminator Kit (Perkin-Elmer).

T4t ca céc dit liéu trinh tu thu duoc, dugc klem
tra lai cho diing véi céc pick clia né va sip xép so
sanh nho chuwong trinh MEGALIGN. Cay phat sinh
ching loai dugc xdy dung biang phuong phap
Maximum parsimony (MP) va Neighbour joining
(NJ) dua trén dif liéu doan trinh ty gidi ma thudc
gen Cytochrome b.

Phén tich dic diém hinh thai

Céc s6 do dugc do bang thudc kep véi don vi do
nhé nhit 14 0,1 mm. Ngoai gia tri nho nht (min) va
gia tri 16n nhit (max), gia tri trung binh va d¢ léch
chudn (TB + SE, vdi s0 ca thé i thidu n > 2) ciing
duoc théng ké trong bang chi tiéu hinh thai. Cac chi
tiéu hinh thai sau dugce st dung: SVL: dai than (do tur
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mut mdm dén ria trude cla 18 huyét); TaL: dai dudi
(do tir ria trudc cua 15 huyét dén mut dudi); AG:
khoang cach giira nach va hang (do tir ria sau cua chi
truée dén ria trwée cha chi sau) HL: dai dau (do tir
mit mém dén ria trude cia g song lung); HW: rong
dau (do phia sau ham); NFIL: khoang cach tir 15 miii
dén ria truéc cua chi trudc; FIL: chiéu dai chi trudc,
HIL: chiéu dai chi sau; IOD: khoang céch gitra hai 6
mat (do & gura goc trude hai 6 mat); IND khoang
cach giita hai 10 miii; ED: duong kinh mit (do ngang
tlir géc trude dén goc sau cia 6 mat); END: khoang
cach tir ria truée 6 mét dén 15 miii; PGW: chiéu réng
tuyen mang tai (do ngay sau b mat) PGL: chiéu dai
tuyén mang tai (do tir sau & mét dén mit sau tuyén
mang tai); VRW: chiéu réng gor gitta lung (do & vi tri
tuong \ing véi cuc budu sudn sé 5 bén trai dbi véi
loai ¢ budu hodc & vi tri gilta chi trudc va chi sau
d6i v&i loai chi ¢6 nét sin chay doc hai bén sudm);
W5L: chidu dai ctia cuc budu suon s6 5; TBH: chiéu
cao gbc dudi (do ngay mép sau 15 huyét), TBW: do
day gbc dudi (do ngay mép sau 16 huyét), Bdw: sb
budu sudn trén than (bén trai), Taw: s6 budu suon &
gbc dudi (bén trai).

Tén viét tit chia cac bao tang lwu gilt miu vit:
AMNH: Bao tang Lich si Tu nhién Hoa Ky, New
York, Hoa Ky; BM: Bo tang Anh, London, Anh;
HNU: Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Quéc gia Ha Noi; FU: Pai hoc Fudan, Thuong Hai,
Trung Qudc; IEBR: Vién Sinh thai va Tai nguyén’
sinh vat, Ha N6i; MNHN: Bao tang Lich s tu nhién
Quéc gia, Paris, Phap; ZFMK: Bao tang Pdng vat
Koenig, Bonn, birc; ZMB: Vién Pong vit hoc, Pai
hoc Humboldt, Berlin, Pirc.

KET QUA VA THAO LUAN

Quan hé di truyén cia cic loai thudc gidng
Tylototriton

Két qua dbi chiéu trinh tu nucleotide cua cac
mau thude giéng Tylototriton & Viét Nam chia thanh
hai nhém: nhém 1 (gdm méu c4 céc sin thude gibng
Tylototriton thu & Ha Giang va Lao Cai), giita ching
khéng c6 su sai khac nao vé trinh tur nucleotide va
khoang cach di truyen gilta quin thé nay la 0%, theo
dinh loai c4c mau nay la loai T. asperrimus; nhém 2
(gom mau ¢4 coc san thudc glong Tylototriton thu tai
Bic Giang, Lang Son va Phi Tho), khong cO su sai
khic nao vé trinh tu nuclotide giira mau thu & Lang
Son va ¢ Phu Tho, chi sai khac 1 nucleotide giita
miu thu & Bac Giang va ¢ Lang Son, nén khoang
cach di truyén gitta cac quén thé nay la rat nho (trong
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khoang 0 - 0,2%) va day chi la su sai khac giita cac
quéan thé cta cliing mdt loai, theo dinh loai cac mau
ndy la loai T viethamensis (Bang 1). Khoang cach di
truyen giita hai loai T. asperrimus va T. vietnamensis
nam trong khoang 8 - 8,3%.

Ca hai céy phat sinh ching loai NJ va MP déu
cho thiy c4c loai trong giéng nay chia thanh 2 nhanh

mot nhanh gdm céc miu Ca céc sin T, asperrimus
thu & Lao Cai va Ha Giang; m6t nhanh gém cic mau
Ca céc viét nam T. vietnamensis thu & Lang Son,
Bic Giang va Phi Tho. Miu Ca c6c bung hoa
Paramesotriton deloustali duge st dung 1am nhénh
phat sinh ngoai, thé hién & nhanh tién hoa khac biét
hén v&i nhém Tylototriton.

Bang 1. Khoang cach di truyén ctia cac mau ca coc giéng Tylototriton & Viét Nam.

1 2 3 4 5
1 T. vietnamensis (LS) -
2 T. vietnamensis (PT) 0.000 -
3 T. vietnamensis (BG) 0.002 0.002 -
4 T. asperrimus (HG) 0.083 0.083 0.080 —
5 T. asperrimus (LC) 0.083 0.083 0.080 0.000 -

Ghi chi: LS = Lang Son, PT = Phi Tho, BG = Bac Giang, HG = Ha Giang, LC = Lao Cai, VN = Viét Nam.
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Hinh 1. Cay phat sinh chiing loai NJ (S& & gc nhanh la gia tri bootstrap).
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Hinh 2. Cay phat sinh chiing loai MP (S6 & géc nhanh la gia trj bootstrap).

Dinh loai cac loai thudc ho ca coc Salamandridae
Gié'ng cd céc Paramesotriton Chang, 1935

Bourret (1934) m6 ta giéng méi Mesotriton va
lodi chuan chinh 1a ca céc bung hoa Mesotriton

deloustali v&i mau vat thu tai Tam DPao, mién Béc
Viét Nam. Nhung tén Mesotritfon da dugc Bolkay
(1927) st dung truGc d6, do vdy, tén gibng
Mesotriton cia Bourret khong ¢ hiéu luc. Chang
(1935) da dé nghi ding tén méi cho gidng ¢4 céc ma
Bourret dd mo6 ta la Paramesotriton.
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Cdé coc bung hoa Paramesotriton deloustali
(Bourret, 1934)

M3u chudn: Syntype: MNHN 1935.119, thu tai
Tam Pao, mién Béc Viét Nam.

M3u v4t phan tich: 10 miu gom IEBR 799, 827
thu & Vin Ban, Lao Cai; IEBR 1567 - 1568 thu &
Tam Dao, Vinh Phuc; IEBR 3147 - 3148 thu &
Hoanh Bd, Quang Ninh; ZFMK 86346, 87496 thu &
Ba Bé, Bic Kan va ZFMK 85174 - 85175 thu & Xin
Mén, Ha Giang.

Pic diém nhan dang: Dai than xép xi dai dudi,
cé thé duc: SVL 66 - 98 mm, TaL 64 - 99 mm; cé thé
chi: SVL 74 - 98 mm, TaL 71 - 103 mm. Pau dai
hon rong, chiéu dai tr mét dén 18 miii Ién hon dudng
kinh & méit. MOm gin tron, hoi vét khi nhin tir trén
xubng. Chi truéc vuot qua 6 mat hodc cham 18 mili
khi kéo gap doc theo dau vé phia truéc co thé. Da
trén lung va hai bén sudn ¢6 ndt san rat nho d61 khi
¢6 cac nép nhan chay ngang. Gor gita song lung ndi
15, chay tir phia sau dau dén goc dudi. Cac budu doc
hai bén sudn khong phat trién, chi 14 nhimg nét sin
c6 kich c& khéng déng déu xép thanh hang chay doc
tir phia sau chi truéc dén hét gbc dudi. Pudi dep theo
chiéu thang dimg. Bung c6 cac dém mau vang hodc
mau cam rat 16n xen k& véi cac vét mau den tao
thanh hinh mang luéi. Con cai thudng c6 kich thude
16n hon con duc, vao mua sinh san, phan giita dudi
con duc thuong c6 mau xanh ndn chudi, con cai c6
mau d6 hong.

Phan bd: Hién tai, day la loai dac hiru cua Viét
Nam, phan bé & Lao Cai (Van Ban), Ha Giang (Xin
Min), Tuyén Quang (Son Duong), Vinh Phic (Tam
Pao), Bic Kan (Ba Bé, Chg Ddn), Quang Ninh
(Hoanh Bd).

Cd coc quang tdy Paramesotriton guanxiensis
(Huang , Tang & Tang, 1983)

Miu chuin: Holotype: FU 81501 thu tai
Paiyang, Ningming, Quang T4y, Trung Quéc.

Mau vét phan tich: Chua thu duoc miu cha loai nay.

Pic diém nhan dang: Co thé dep, SVL 120 - 140
mm. Dubi dep, ngin hon than. Diu hinh tam giac,
dai hon réng. Dai mili 16n hon dudong kinh mit.
Chén trudc ngén, cham chén sau khi gip theo chiéu
doc co thé. Da thé rap v6i nhimg hat nhé, c6 nhiéu
nép nhin ngang than. G& da gitra séng lung nhé cao,
kéo dai dén gbc dudi. Lung mau nau sim, phia duéi
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bung mau den v&i nhimg dém 16n, khong déu nhau
mau vang hoic mau cam. Riém da phia dudi dudi
mau cam, nhat din vé phfa mat dudi. Con céi ¢6 mau
nhat hon. Trong mua sinh san, 16 huyét ctia con duc
phdng to hon.

Phan bé:
Binh).

O Viét Nam: Cao Bang (Nguyén

Thé giéi: Quang T4y (Trung Qubc).
Giéng cd céc san Tylototriton Anderson, 1871

Nussbaum & Brodie (1982) mé ti giéng méi
Echinotriton. Sau d6 Zhao & Adler (1993), di sk
dung tén Echinotriton cho loai Tylototriton
asperrimus vO1 2 phan loadi la E. asperrimus
asperrimus va E. asperrimus wenxianensis. Mot s’
tai liéu sau d6 ciing di st dung tén gidng nay nhung
Nussbaum va déng tac gia (1995) da dé nghi giir
nguyén tén glong Tylototriton  cho loai i
asperrimus, giong Echinotriton hién chi gdm loai
chudn E. andersoni va l0ai E. chinhaiensis.

Cd céc san Tylototriton asperrimus Unterstein,
1930

Mau chudn: Syntypes: ZMB (2 miu, ZMB
34089 dugc coi la holotype cia loai) thu tai Yao
Shan (Dayao Shan), Quang Téy, Trung Qudc.

M3u vat phén tich: 9 miu con duc HNU HGO081
- HG082, HG084 - HG0810; 1 miu con cai HNU
HGO83 thu thép tai Quan Ba, Ha Giang. Ngoai ra, st
dung miu DNA cta miu vat AMNH FS 15547 thu
tai Vi Xuyén, Ha Giang va AMNH FS 16496 thu &
Vin Ban, Lao Cai.

Pic diém nhan dang: Than thudng ngén hon
dudi, c4 thé duc: SVL 60 - 69 mm, Tal 61 - 75 mm;
c4 thé cai: SVL 78 mm, Tal. 73 mm. Pau réng hon
dai, nhin tir trén xudng, dau hoi vat. Mdm ngén, hoi
xién khi nhin fir mét trén, dang tvon va hoi nhé ra &
ham duéi. Ld miii & gan mit mdm. Méi trén day, ria
mép co thé tram kin méi dudi & phan phia duéi mit.
Tuyén mang tai go cao, phinh rong, hoi xién vé phia
sau. Rang la mia xép thanh hai hang, tach biét nhau
Ludi khong ¢6 ria tu do. G& gifta song lung g6 cao,
chay tir phia sau dau cho dén gbc dudi. C6 hai hang
gom 15 -17u 161 kha I6m, tich biét nhau (11 - 12 &
doc thdn,3-5¢ goc du01) chay doc hai bén suon tr
phia sau ch1 trudc dén goc du01 Da lung, sudn va
vung duéi cam c6 nhu'ng ndt sin nhé, bung cé nhing
nép nhan chay ngang rét 15. Chi trudc thuéng khong
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cham dén 16 miii khi gép vé phia truéc doc theo diu.
Ngén tay khong ¢6 mang boi, chan chi ¢ mang boi
& phan sat gdc ban chan. Puéi dep theo chiéu thang
dimg, mut dubi nhon. Mat lung va bung ¢6 mau niu
sim gin nhu den. Diu ngon chan va tay mau cam.
Pubdi mau nu sim, riém dudi dudi mau cam, vién
xung quanh 18 hu mén mau den.

Phan bé: O Viét Nam: Lao Cai (Van Ban) va Ha
Giang (Vi Xuyén, Quan Ba).

Thé gibi: Quéang Doéng, Quang Tay, Cam Tuc,
T Xuyén, Hb Bic.

Ci céc sin bwéu dé Tylototriton verrucosus
Anderson, 1871

Méiu chudn: Syntypes: BM 1874.6.1.34 va
ZSI 10366, 10368, 10370 - 10372, 10374 -
10375, 10377 - 10378, 10380 - 10381 thu tai
Nantin, Momien (Tengchong) va Hotha (Husa,
Longchuan), Van Nam, Trung Québc.

Mau vét phan tich: Chua thu dugc miu cha loai nay.

Dic diém nhén dang: Théan thudng dai hon dudi,
SVL 72 - 91 mm, TaL 70 - 79 mm. Déau dai hon
rong, gb bén dau gin tao thanh géc hinh tam giac, go
¢ giira chay tr trudce ra sau nhung khong tlep xuc voi

g0 gitfa song lung. Mom tron, 16 miii nam gan mut -

mém. Rang 14 mia nhé, xép thanh hai hang, tiép xuc
nhau ¢ phia trudéc nhung tach biét nhau & phia sau,
ludi trung binh, hoi ¢6 ria tu do. Go da gita séng
lung chay tu phia sau dau dén gbe dudi. Co 15 budu
tron, noi 16, chay doc hai bén suon dén gbc dudi,

trong d6 3 budu nim phia sau chi sau. Da trén lung .

va gbe dudi co nhiéu nét sin nho, kich ¢ khac nhau;
vang cam va hong ¢6 nhiéu nét sin nho; bung c6
nhiéu nép nhan chay ngang. Pudi dep theo chleu
thang dimg. Ria trong ciia lo huyét c6 nhiéu nep gap
Khi gip doc theo co thé vé phia truée, chi trude kéo
dai dén 18 miii, chi sau kéo dai dén diém giita cta
nach va héng, hai chi vuot qua nhau néu gip nguoc
chiéu doc theo co thé. Go trén dau mau ndu sam
hodc mau cam, co thé mau nau sam, moi nhat mau
hon, mém, cam, hong va phia dudi chi mau nau nhat.
Dudi dudi mau vang cam, hai bén nhat hon.

Phan bd: G Viét Nam: Lai Chau.

Thé gidi: An D9, Butan, Nepal, Trung Quéc,
Mianma va mién Béc Théi Lan.

Cd coc viét nam Tylototriton vietnamensis Boehme,
Schoettler, Nguyen & Koehler, 2005

_ Mau chuan: Holotype: ZFMK 80637 thu tai
Pong va:m, xd Luc Som, huyén Luc Nam, tinh Béc
Giang, mién Bac Viét Nam.

M3u vit phan tich: 12 miu con duc [EBR 507,
510, 559 - 561, 573 - 575, 1280 thu & Luc Nam, Béc
Giang va IEBR A.0701 - A.0702 thu & Mau Son,
Lang Son

Dic diém nhan dang: Thin thudng ngin hon
dudi, SVL 53 - 62 mm, Tal 52 - 65 mm. Pau rong
hon dai, nhin tir trén xudng déu hoi vat. Mém ngén,
hoi xién khi nhin tr mat trén, phia truéc mdém gr;'m
tron. L8 miii & gin miat mdm. Mai trén day, ria mép
trén ¢ thé trum kin méi dudi. Tuyén mang tai phinh
rong, hoi xién vé phia sau. Rang 1a mia xép thanh hai
hang, bit dau tir phia sau ctia rang ham trén sau cing
cho dén giira 16 khéu cai, tich biét nhau. Ludi kém
phat trién, khong c6 ria tu do. G giira séng lung ndi
13, chay tir phia sau dau dén hét phin gbc dudi. C6
hai hang gém 13 - 15 u 16i nho, tach biét nhau (10 -
11 & doc than, 3 - 5 & gdc dudi), chay doc hai bén
suon tir phia sau ch1 truorc dén gbc dudi. Phin da
lung ¢6 nhimg nét sdn rat nhé, hai bén suom ¢6 nép
nhin, phia duéi bung nhin. Chi truéc cham hoic
vuot 16 miii khi gap vé& phia trudc doc theo ddu.
Ngén tay khong cd mang boi, chin c6 mang boi &
phén sat gbc ban chan. Pudi dep theo chidu thing
dirng, mut dudi nhon. Mit lung va bung ¢6 mau niu
nhat. Pau ngén chn va tay mau cam. Dinh cac nét
san ciing c6 mau vang nhat vao mua sinh san. Dudi
mau ndu phat, ca riém trén va riém duéi dudi déu
mau cam, vién xung quanh 16 hdu mén mau cam.

Phan bd: Loai nay hién méi chi ghi nhin & mién
Béc Viét Nam: Cao Bang (Nguyén Binh), Lang Son
(Léc Binh), Quang Ninh (Udng Bi), Bic Giang (Luc
Nam, Son Pong) va Phi Tho (Thanh Son).
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Bang 2. Sé do va dac diém hinh thai ciia Paramesotriton deloustali, Tylototriton asperrimus va T. Vietnamensis.

P. deloustali

T. aperrimus T._vietnamensis

Gigi tinh BPuc (n=4) Cai (n=6)
Min - max Min - max
TB + SE TB £ SE
SVL 66,2 - 98,1 73,9-97,5
78,5+13,82 87,08 £+ 9,96
TalL 64,2 -99,2 70,5-102,8
79,45+ 14,57 85,92 + 14,09
AG 31,1-50,2 37,9-50,8
37,23+8,75 46,05 + 5,81
HL 16,7-24,4 17,5-249
19,9+ 3,28 21,15+£2,75
HW 14,9-243 15,8-23
19,05 + 3,89 20,38+ 2,82
NFID 24,3-34.2 26,2-32,6
28,7+4,42 29,17 +2,53
FIL 229-29,4 247-284
25,75+2,83 26,48 + 2,27
HIL 21,5-32,6 252-31,3
10D 9,7-131 11,2-14.3
IND 49-54 54-7.2
END 58-75 6,1-79
6,58 + 0,85 6,98+ 0,74
ED 46-64 4464
54+0,76 5,62+0,72
PGW 26-33 25-45
PGL 11,2-16,8 11,9-17
VRW 1,2-3,2 2-32
W5L - -
TBH 10,6 - 18,6 13,6-18,3
13,85+ 3,39 15,33+ 2,67
TBW 8,2-15,2 9,7-13,8
10,98 + 2,99 11,22 +£2,26
Bdw - -
Taw - -

Puc (n=9) Cai(n=1) Puc (n=12)
Min - max Min - max
TB + SE TB + SE
59,8 - 68,6 77,5 53,2-615
65,14 + 3,09 57,25+ 2,88
60,5-74,9 72,7 52,7-64,5
69,41 +£5,33 59,55 + 4,09
29,4-34,1 42,8 28,1-33,7
32,29 +£1,43 30,26 £2,02
13,4-155 16,8 13,2-14,9
14,79 £ 0,61 13,99 + 0,61
14,9-16,9 174 14,3-16,9
16,23 £ 0,63 15,68 £ 0,75
21,1-24 25,8 16,1-21,3
22,67 +1,02 18,54 + 1,66
21,1-23,3 271 18,5-21,6
22,11+0,78 19,76 + 1,04
20,2-24,4 27,8 18,56-22,7
8,9-10,2 10,5 84-99
51-6,8 6,5 52-7
39-5.2 4,2 3,3-45
4,54 +0,79 4,05+ 0,37
34,2-4,8 4 36-4,2
4,39+0,2 3,9+0,23
2,6-35 31 1,7-2,8
11,6 -13,5 12,8 9,7-11,3
29-37 3,7 2,1-27
2,7-3.2 3.3 13-18
8-9 7,3 6.5-9.1
8,53+0,32 7,77+0,74
53-7 6,3 47-76
5,84 + 0,62 6,25+ 0,95
11-12 12 10-11

3-5 5 3-5

Ghi cha: Thuat ngir viét tt trong bang xem phan nguyén liéu va phuwong phap.

KET LUAN

Hién nay, céac loai ca coc phan bd & Viét Nam
bao gdm:

Céa co6c bung hoa Paramesotriton deloustali
phén bd & Lao Cai, Ha Giang, Tuyén Quang, Bic
Kan, Quang Ninh va Vinh Phuc. Quén the ca coc
quang tdy P. guanxiensis ghi nhin ¢ Cao Bang méc
du c6 quan hé di truyén gan gfii va dic diém hinh
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thai rit gibng véi P. deloustali, nhung chung toi tam
thoi chap nhan day 1a hai loai riéng biét cho dén khi
c6 cac nghién ctru k§ hon ca vé sinh hoc phan tir va
dic diém hinh thai.

Cac loai c4 coéc sin bao gbm: Ca céc sin
Tylototriton asperrimus phan bd ¢ Lao Cai va Ha
Giang; Ca coc san budu dd T. verrucosus phan bd &
Lai Chau; Cé coc viét nam 7. vietnamensis phan b
& Lang Son, Quang Ninh, Bic Giang va Phu Tho.
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So sanh trinh ty DNA cta miu c4 céc T
asperrimus thu dugc ¢ Ha Giang va Lao Cai cho
thay ching c6 ty 1& twong déng 1a 100%, ty 1& nay
cling 1a 100% giira cac mau T. vietnamensis thu
duoc & Biac Giang va Phu Tho, 99,8% giita cac
mau thu duge & Biac Giang va Lang Son. Khoang
cach di truyén giita 2 loai trén l1a 8 - 8,3%. Ching
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£ ?
»
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Hinh 4. Ca coc san Tylototriton asperrimus.

Hinh 5. Ca coc viét nam Tylotriton vietnamensis

t6i cling sir dung tén khoa hoc cua loai ca céc sén
buéu do 1a T. verrucosus theo cac tai liéu trude day
cho dén khi phéat hién lai duoc mau cua loai nay &
Viét Nam ciing nhu c6 két luan 16 rang hon vé tinh
hiéu luc ciia loai T. shanjing phan bd & Van Nam
(Trung Quéc), vung giap ranh véi khu vuc Tay Bac
Viét Nam.
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PHYLOGENETIC RELATIONSHIPS AND TAXONOMIC REVIEW OF THE FAMILY
SALAMANDRIDAE (AMPHIBIA: CAUDATA) FROM VIETNAM

Nguyen Quang Truong', Nguyen Van Sang', Ho Thi Loan’, Le Khac Quyet’, Nguyen Thien Tao>*

nstitute of Ecology and Biological Resources
? Fauna and Flora International
3 Vietnam National Museum of Nature

SUMMARY

Five species of the family Salamandridae are currently recognized from Vietmam: Paramesotriton
deloustali from Lao Cai, Ha Giang, Tuyen Quang, Bac Kan, Quang Ninh and Vinh Phuc provinces; P.
guanxiensis from Cao Bang province; Tylototriton asperrimus from Ha Giang and Lao Cai provinces; T.
verrucosus from Lai Chau province; and 7. vietnamensis from Bac Giang, Phu Tho, and Lang Son provinces.
Specimens of Tylototriton species were collected from different localities in Northemn Vietnam for
phylogenetic analysis. Comparison of 450 base pairs of partial Cytochrome 5 mitochondrial DNA sequences
shows 100% identity between Tylototriton aperrimus from Ha Giang and Lao Cai provinces. The same
comparisons show 100% identity between specimens of Tylototriton vietnamensis from Bac Giang and Phu
Tho provinces and 99.8% between specimens from Bac Giang and Lang Son provinces. This identity shows
little geographic variation of conspecific species. However, the sequences of the T. asperrimus and T.
vietnamensis from above localities showed an uncorrected pairwise sequence divergence of 8 — 8.3%.
Diagnostic morphological characters of the five Vietnamese species are presented based on examined
specimens or literature. Comparison of morphological characters between T. vietnamensis and T. hainanensis
showed that the first species differs from the latter by having tip of forelimb reaching to nostril (tip of forelimb
reaching to eye in T. hainanensis), snout-vent length shorter than tail length (snout-vent length longer than tail
length in T. hainanensis). Furthermore, we provided additional data on the habitat and reproduction of
Paramesotriton deloustali, Tylototriton asperrimus, and T. vietnamensis.

Keywords: Salamander, taxonomy, phylogenetic relationship, Salamandridae: Paramesotriton, Tylototriton,
Vietmam.
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