
Tgp chi Cdng nghi Sinh hgc 7(3): 325-333, 2009 

imb ix.j' • l i '* ' 

QUAN HE DI TRUYEN VA DINH LOAI CAC LOAI T H U O C H O CA C O C 
SALAMANDRIDAE (AMPHIBIA: CAUD AT A) 6 VIET N A M 

Nguyin Quang Trudng', Nguyin Van Sang', H6 Thj Loan', Le Khac Quyet^, Nguyen Thien Tao' 

' Viin Sinh thdi vd Tdi nguyin sinh vgt 
^ To chirc Bdo tdn Dgng Thirc vdt hoang dd Qudc ti 
^ Bdo tdng Thien nhien Viet Nam 

% TOMTAT , 

u Hien tai ghi nhan co 5 loai thuoc hg ca coc Salamandridae 6 Viet Nam bao gom: Ca coc bung hoa 
I; Paramesotriton deloustali phan bo o Lao Cai, Ha Giang, Tuyen Quang, Bac Kan, Quang Ninh va VTnh 
5 Phiic; Ca coc quang tay P. guanxiensis phan bo d Cao Bang; Ca coc san Tylototriton asperrimus phan bo 

6 Ha Giang va Lao Cai; Ca coc san budu do T. verrucosus phan bo a Lai Chau va ca coc viet nam T. 
vietnamensis phan bo a Bac Giang, Phu Thg va Lang Son. Viec so sanh cau tnic DNA da dugc tien hanh 
tren cac loai thuoc giong Paramesotriton. Do vay, nghien cii'u nay chiing toi thirc hien viec so sanh cau 
tnic DNA tren 5 mau cua hai loai thuoc giong Tylototriton a Viet Nam. Ket qua so sanh trinh tir ciia doan 

.'•' DNA voi chieu dai 450 cap nucleotide cho thay: mau ca coc san T. asperrimus thu dugc d Ha Giang va 
' Lao Cai co ty le tuong dong la 100%; doi vai loai T. vietnamensis: ty le tuong dong cung la 100% giiia 
' cac mau thu dugc d Bac Giang va Phu Thg; 99,8% giira cac mau thu dugc a Bac Giang va Lang Son. 
I Khoang each di truyen giiia 2 loai T. asperrimus va T. vietnamensis la 8 - 8,3%. Ben canh thao luan ve 

phan loai hgc cua 5 loai ca coc hien biet 6 Viet Nam, chiing toi ciing so sanh ve mat hinh thai giQ'a loai ca 
coc viet nam T. vietnamensis va ca coc hai nam T. hainanensis. Giiia hai loai tren co nhiing dac diem 
khac biet sau: chi truac cua T. vietnamensis cham hoac vugt 15 mui khi gap dgc theo dau; dai than cua ca 
the dye loai T. vietnamensis ngan ban dai duoi (dai than cua ca ca the dire va cai deu lan han so vai dai 

: &ao'\ a \ok\T. hainanensis). 

Tit lihoa: Cd coc, phdn logi, quan he di truyen, Salamandridae: Paramesotriton, Tylototriton, Viet Nam 

GIOI THIEU NGUYEN LIEU VA PHLTONG PHAP 

Hg ca cdc Salamandridae hien biet cd 77 loai 
thudc 20 gidng, phan bd d nhieu khu -vyc thudc chau 
A, chau Au, chau Phi, Bac va Trung My, trong dd cd 
5 loai thuoc 2 gidng ghi nhan d Viet Nam. Tuy 
nhien, thanh phan ciing nhu vi tri phan loai cua cac 
loai ca cdc hien van chua thuc su ro rang va la vSn 
dg quan tam cua nhieu nha nghign ciiu. 

Trong cac chuygn khao sat gan day, chiing tdi 
da thu thap dugc mau ca cdc thudc gidng 
Paramesotriton a Lao Cai, Ha Giang, BSc Kan, 
Quang Ninh; mau ca cdc thudc gidng Tylototriton 
d Lao Cai, Ha Giang, Phu Thg va phat hien lai 
mlu ca cdc d mii Mlu Son, tinh Lang Son sau han 
nira the ky. Nghign ciru nay nhim he thdng va 
thao luan ve phan loai hgc va quan he di truygn 
cua cac loai ca cdc hg Salamandridae d Viet Nam, 
ddng thdi bd sung cac ghi nhan mdi vg vimg phan 
bd cQng nhu thdng tin vg sinh canh sdng va sinh 
san cua chiing. 

Khao sat thye dia dugc tign hanh tir nam 2000 
dgn nam 2008 d cac dia digm sau: Lai Chau: Phong 
Thd, Tam Dudng (nam 2006); Lao Cai: Van Ban 
(nam 2002 va 2004); Ha Giang: Xin Man, Vi Xuygn, 
Quan Ba (nam 2000, 2005, 2007 va 2008); Tuygn 
Quang: Son Duong (nam 2000 va 2004); Bic Kan: 
Ba Bg, Chg Ddn (nam 2001, 2002, 2003 va 2004); 
Lang Son: Cao Lgc, Lgc Binh (nam 2006, 2007, 
2008); Quang Ninh: Hoanh Bd (nam 2006); Phii 
Thg: Thanh Son (nam 2003 va 2007); Bac Giang: 
Luc Nam, San Dgng (nam 2000, 2001, 2002, 2003 
va 2008); Vinh Phiic: Tam Dao (nam 2000, va 
2004). Han 80 mau vat ca cdc da dugc thu thap tiong 
cac chuyen khao sat trgn. 

Phan tich quan he di truygn. Viec so sanh vg cau 
tnic DNA da dugc mdt sd tac gia nhu Lu va ddng tac 
gia (2004), Weisrock va ddng tac gia (2006) thye 
hien trgn hai loai Paramesotriton deloustali va 
Paramesotriton guanxiensis. Nghign cim nay chi tap 
trung tren cac quan thg thudc nhdm ca cdc san 
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Tylototriton a Viet Nam. Mdt doan DNA cd ty le 
bign ddi cao thudc gen cytochrome b (Cyt b) cua he 
gen ty thg, thich hgp cho nghign ciiu bign ddi di 
truyen cac quan thg cd quan he gan giii da dugc chgn 
dg phan tich. 

Tach chiet DNA 

DNA dugc tach chigt tii' mau ca bang phuang 
phap phenol-chloroform theo quy trinh dugc migu ta 
bdi Sambrook va ddng tac gia (1989). Thanh phan 
dem chigt cd thay ddi cho thich hgp vdi cac thanh 
phln nhu sau: 10 mM Tris HCl, pH = 8,0; 10 mM 
NaCI; 25 mM EDTA; proteinase K 5 mg/ml; SDS 
1%. 200 mg mau dugc nghign min tiong nitrogen 
ldng, bd sung 600 ocl dem chigt, lac dgu va u d 37°C 
qua dgm. Dung dich NaCI 5 M dugc sir dung dg dat 
ndng do NaCI trong dich chigt la 1 M, sau dd dugc 
chigt 3 lan bang dung dich phenol: chloroform 
(24:1). DNA dugc kgt tiia bang ethanol tuyet ddi dg 
lanh va dugc rira bang dung dich cdn 70%. 

Nhan ban DNA va doc trinh tu 

Phan img nhan ban DNA dugc thuc hien trong 
thg tich 20 od bao gdm: 100 ng DNA tdng sd, 20 
pmol mdi loai moi, 1,0 ocl dNTP (10 mM; MB I), 2,0 
od MgClz (25 mM; MBI), 2.5 units Taq DNA 
polymerase (MBI) va 2,0 od lOX buffer 
[+(NH4)2S04; MBI]. Phan iing dugc bign tinh ban 
diu d 95°C - 4 phiit va sau do la 35 chu ky: 95°C -
40 giay; gan moi 62°C - 45 giay, va keo dai d 72°C -
1 phiit. Kgt thuc hoan toan phan img d 72°C cho 10 
phiit, mau dugc giO d 4°C. San pham PCR dugc dgc 
tiinh ty true tigp trgn may dgc trinh ty ty ddng 
ABO 100 (PE Applied Biosystems, My) sii dyng bg 
hoa chat BigDye Terminator Kit (Perkin-Elmer). 

Tat ca cac dil lieu trinh tu thu dugc, dugc kigm 
tra lai cho diing vdi cac pick cua nd va sap xgp so 
sanh nhd chuang trinh MEGALIGN. Cay phat sinh 
chimg loai dugc xay dung bang phuang phap 
Maximum parsimony (MP) va Neighbour joining 
(NJ) dya trgn dii lieu doan trinh ty giai ma thudc 
gen Cytochrome b. 

Phan tich dac diem hinh thai 

Cac sd do dugc do bang thudc kep vdi don vi do 
nhd nhat la 0,1 mm. Ngoai gia tri nhd nhat (min) va 
gia tri ldn nhat (max), gia tii tmng binh va do lech 
chuan (TB ± SE, vdi sd ca thg tdi thigu n > 2) cflng 
dugc thdng ke trong bang chi tigu hinh thai. Cac chi 
tigu hinh thai sau dugc sir dung: SVL: dai than (do tir 

miit mom dgn ria trudc cua Id huyet); TaL: dai duoi 
(do tir ria tiudc cua Id huyet dgn mut dudi); AG: 
khoang each giira nach va hang (do tir ria sau ciia chi 
trudc dgn ria trudc cua chi sau); HL: dai dau (do hi 
niiit mdm dgn ria tmdc cua gd sdng lung); HW: rgng 
diu (do phia sau ham); NFIL: khoang each tir Id miii 
dgn ria trade cua chi trudc; FIL: chieu dai chi trudc; 
HIL: chigu dai chi sau; IOD: khoang each giira hai 6 
mat (do d giila gdc trade hai d mat); END: khoang 
each giiia hai Id mui; ED: dudng kinh mat (do ngang 
tir gdc trade dgn gdc sau cua d mat); END: khoang 
each tii ria trudc d mat dgn Id mui; PGW: chigu rgng 
tuygn mang tai (do ngay sau d mat); PGL: chigu dai 
tuygn mang tai (do tir sau d mat dgn miit sau tuyen 
mang tai); VRW: chigu rgng gd giira lung (do d vj tii 
tuong ung vdi cue budu sudn sd 5 bgn tiai ddi vai 
loai cd budu hoac d vi tri giQa chi trade va chi sau 
ddi vdi loai chi cd ndt san chay dgc hai ben sudn); 
W5L: chigu dai cua cue budu sudn so 5; TBH: chigu 
cao gdc dudi (do ngay mep sau Id huyet), TBW: do 
day gdc dudi (do ngay mep sau Id huyet), Bdw: so 
budu sud'n trgn than (bgn trai). Taw: sd budu sudn a 
gdc dudi (bgn trai). 

Tgn viet tat cua cac bao tang luu giil mau vat: 
AMNH: Bao tang Lich sir Ty nhign Hoa Ky, New 
York, Hoa Ky; BM: Bao tang Anh, London, Anh; 
HNU: Tradng Dai hgc Khoa hgc Ty nhien, Dai hgc 
Qudc gia Ha Ngi; FU: Dai hgc Fudan, Thugng Hai, 
Trung Qudc; lEBR: Vien Sinh thai va Tai nguygn 
sinh vat. Ha Ngi; MNHN: Bao tang Lich sir ty nhign 
Qudc gia, Paris, Phap; ZFMK: Bao tang Ddng vat 
Koenig, Boim, Dire; ZMB: Vien Ddng vat hgc, Dai 
hgc Humboldt, Berlin, Dire. 

KET QUA VA THAO LUAN ,,,,;. ..„, 

Quan he di truyen ciia cac loai thuoc giong 
Tylototriton 

Kgt qua ddi chigu trinh tu nucleotide cua cac 
mau thudc gidng Tylototriton a Viet Nam chia thanh 
hai nhdm: nhdm 1 (gdm mau ca cdc san thudc gidng 
Tylototriton thu d Ha Giang va Lao Cai), giila chiing 
khdng cd sy sai khac nao vg trinh ty nucleotide va 
khoang each di traygn giua quan thg nay la 0%, theo 
dinh loai cac mau nay la loai T. asperrimus; nhdm 2 
(gdm mau ca cdc san thudc gidng Tylototriton thu tai 
Bic Giang, Lang Son va Phii Thg), khdng cd sy sai 
khac nao vg trinh tii nuclotide giila mlu thu d Lang 
Son va d Phii Thg, chi sai khac 1 nucleotide giila 
mau thu d Bac Giang va d Lang San, ngn khoang 
each di traygn giUa cac quin thg nay la rit nhd (trong 
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khoang 0 - 0,2%) va day chi la su sai khac giQa cac 
quan thg cua cirng mgt loai, theo dinh loai cac man 
nay la loai T. vietnamensis (Bang I). Khoang each di 
truygn giQa hai loai T. asperrimus va T. vietnamensis 
nam trong khoang 8 - 8,3%. 

Ca hai cay phat sinh chung loai NJ va MP dgu 
cho thay cac loai trong giong nay chia thanh 2 nhanh 

mdt nhanh gdm cac mau Ca cdc san T. asperrimus 
thu d Lao Cai va Ha Giang; mgt nhanh gdm cac mau 
Ca cdc viet nam T. vietnamensis thu d Lang San, 
Bac Giang va Phii Thg. Mau Ca cdc byng hoa 
Paramesotriton deloustali dugc sir dung lam nhanh 
phat sinh ngoai, thg hien d nhanh tign hda khac biet 
han vdi nhdm Tylototriton. 

Bang 1. Khoang each di tmyen cua cac mau ca coc giong Tylototnton o Viet Nam. 

1 

2 

3 

4 

5 

T. vietnamensis (LS) 

T. vietnamensis (PT) 

7. vietnamensis (BG) 

T. asperrimus (HG) 

T. asperrimus (LC) 

-
0.000 

0.002 

0.083 

0.083 

-
0.002 

0.083 

0.083 

-
0.080 

0.080 0.000 

Ghi chu: LS = Lang Son, PT = Phu Thg, BG = Bac Giang, HG = Ha Giang, LC = Lao Cai, VN = Viet Nam. 

tMWW" 

100 I r.asperrimus.l-IG 

' T.asperrimus.LC 

T. vietnamensis.BG 

• P.deloustali.VN 

100 
74 I T. vietnamensis. PT 

'.vienamensis.LS I T.V 

I 1 
0.02 

Hinh 1. Cay phat sinh chung loai NJ (So a gdc nhanh la gia trj bootstrap). 

100 I r.aspenimus.HG 

I T. asperrimus. LC 

T. vietnamensis. BG 

•P.deloustali.VN 

\r. 
T. vietnamensis. PT 

vienamensis. LS 

Hinh 2. Cay phat sinh chung loai IVIP (S6 o gdc nhanh la gia trj bootstrap). 

Dinh loai cac loai thuoc ho ca coc Salamandridae 

Giong cd cdc Paramesotriton Chang, 1935 '' 

Bourret (1934) md ta gidng mdi Mesotriton va 

deloustali vdi mau vat thu tai Tam Dao, mign Bac 
Viet Nam. Nhung ten Mesotriton da dugc Bolkay 
(1927) sir dung trudc dd, do vay, tgn gidng 
Mesotriton cua Bourret khdng cd hieu lyc. Chang 
(1935) da dg nghi dimg tgn mdi cho gidng ca cdc ma 

loai chuan chinh la ca cdc bung hoa Mesotriton Boumt&amotalaParamesotriton 
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Cd cdc bung hoa Paramesotriton deloustali 
(Bourret, 1934) 

Mlu chuin: Syntype: MNHN 1935.119, thu tai 
Tam Dao, mign Bac Viet Nam. 

Mlu vat phan tich: 10 mlu gom lEBR 799, 827 
thu d Van Ban, Lao Cai; lEBR 1567 - 1568 thu d 
Tam Dao, VTnh Phiic; lEBR 3147 - 3148 thu d 
Hoanh Bd, Quang Ninh; ZFMK 86346, 87496 thu d 
Ba Bg, Bic Kan va ZFMK 85174 - 85175 thu d Xin 
Man, Ha Giang. 

Dac digm nhan dang: Dai than xap xi dai dudi, 
ca thg dye: SVL 66 - 98 mm, TaL 64 - 99 nun; ca thg 
cai: SVL 74 - 98 mm, TaL 71 - 103 mm. DIU dai 
ban rdng, chigu dai tii mat den Id mfli ldn ban dudng 
kinh d mat. Mdm gan trdn, hai vat khi nhin tir tren 
xudng. Chi trade -vargt qua d mat hoac cham Id mfli 
khi keo gap dgc theo dau vg phia trade ca thg. Da 
trgn lung va hai bgn sudn cd ndt san rat nhd, ddi khi 
cd cac ngp nhan chay ngang. Gd giQa sdng lung ndi 
ro, chay tu phia sau dau dgn gdc dudi. Cac budu dgc 
hai ben sudn khdng phat trign, chi la nhQng ndt san 
cd kich ca khdng ddng dgu xgp thanh hang chay dgc 
tir phia sau chi trade den het gdc dudi. Dudi dep theo 
chieu thang dimg. Bung cd cac ddm mau vang hoac 
mau cam rat ldn xen ke vdi cac vet mau den tao 
thanh binh mang ludi. Con cai thudng cd kich thudc 
ldn han con due, vao mua sinh san, phan giua dudi 
con due thudng cd mau xanh ndn chudi, con cai cd 
mau do hdng. 

Phan bd: Hien tai, day la loai dac hQu cua Viet 
Nam, phan bd d Lao Cai (Van Ban), Ha Giang (Xin 
Man), Tuygn Quang (San Duong), VTnh Phiic (Tam 
Dao), Bic Kan (Ba Bg, Chg Ddn), Quang Ninh 
(Hoanh Bd). 

Cd cdc qudng tdy Paramesotriton guanxiensis 
(Huang, Tang & Tang, 1983) 

Mlu chuin: Holotype: FU 81501 thu tai 
Paiyang, Ningming, Quang Tay, Trang Qudc. 

Mau vat phan tich: Chua thu dugc mau cua loai nay. 

Dac digm nhan dang: Co thg dep, SVL 120-140 
mm. Dudi dep, ngan ban than. Dau hinh tam giac, 
dai han rgng. Dai miii ldn ban dudng kinh mat. 
Chan trade ngan, cham chan sau khi gap theo chigu 
dgc CO thg. Da thd rap vdi nhung hat nhd, cd nhigu 
ngp nhan ngang than. Gd da giua sdng lung nhd cao, 
keo dai dgn gdc dudi. Lung mau nau sam, phia dudi 

bung mau den vdi nhQng ddm ldn, khdng dgu nhau 
mau vang hoac mau cam. Rigm da phia dudi dudi 
mau cam, nhat din vg phia miit dudi. Con cai cd mau 
nhat ban. Trong mua sinh san, Id huyet cua con dye 
phdng to ban. 

Phan bd: d Viet Nam: Cao Bing (Nguygn 
Binh). 

Thg gidi: Quang Tay (Trang Quoc). 

Giong cd cdc san Tylototriton Anderson, 1871 

Nussbaum & Brodie (1982) md ta gidng mdi 
Echinotriton. Sau do Zhao & Adler (1993), da su 
dung tgn Echinotriton cho loai Tylototriton 
asperrimus vdi 2 phan loai la E. asperrimus 
asperrimus va E. asperrimus wenxianensis. Mgt so' 
tai lieu sau dd cung da sir dung tgn gidng nay nhung 
Nussbaum va ddng tac gia (1995) da de nghi giu 
nguygn tgn gidng Tylototriton cho loai T. 
asperrimus, gidng Echinotriton hien chi gdm loai 
chuan E. andersoni va loai E. chinhaiensis. 

Cd cdc san Tylototriton asperrimus Unterstein, 
1930 

Mlu chuan: Syntypes: ZMB (2 mau, ZMB 
34089 dugc coi la holotype cua loai) thu tai Yao 
Shan (Dayao Shan), Quang Tay, Trang Qudc. 

MIU vat phan tich: 9 mlu con due HNU HG081 
- HG082, HG084 - HG0810; 1 mlu con cai HNU 
HG083 thu thap tai Quan Ba, Ha Giang. Ngoai ra, sit 
dyng mau DNA cua mau vat AMNH FS 15547 thu 
tai Vi Xuygn, Ha Giang va AMNH FS 16496 thu o 
Van Ban, Lao Cai. 

Dac digm nhan dang: Than thudng ngan ban 
dudi, ca thg dye: SVL 60 - 69 mm, TaL 61-75 mm; 
ca thg cai: SVL 78 mm, TaL 73 mm. Dau rgng ban 
dai, nhin tii trgn xudng, dau hai vat. Mdm ngan, hoi 
xien khi nhin tii mat tign, dang trdn va hai nhd ra d 
ham dudi. Ld mfli d gan miit mdm. Mdi trgn day, ria 
mep cd the trum kin mdi dudi d phan phia dudi mat. 
Tuygn mang tai gd cao, phinh rgng, hoi xign vg phia 
sau. Rang la mia xgp thanh hai hang, tach biet nhau. 
Luai khdng cd ria tu do. Gd giQa sdng lung gd cao, 
chay tir phia sau dau cho dgn gdc dudi. Cd hai hang 
gdm 15 - 17 u ldi kha ldn, tach biet nhau (11 - 12 d 
dgc than, 3 - 5 d gdc dudi), chay dgc hai bgn sudn tii 
phia sau chi trade dgn gdc dudi. Da lung, sudn va 
vimg dudi cam cd nhiing ndt san nhd, byng cd nhiing 
ngp nhan chay ngang rat rd. Chi trade thudng khdng 
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cham dgn Id mfli khi gap vg phia trade dgc theo dau. 
Ngdn tay khdng cd mang bai, chan chi cd mang bai 
d phan sat gdc ban chan. Dudi dep theo chieu thang 
diing, milt dudi nhgn. Mat lung va bung cd mau nau 
sam gan nhu den. Dau ngdn chan va tay mau cam. 
Dudi man nau sam, rigm dudi dudi mau cam, vign 
xung quanh Id hau mdn mau den. 

Phan bd: 6 Viet Nam: Lao Cai (Van Ban) va Ha 
Giang (Vi Xuygn, Quan Ba). 

Thg gidi: Quang Ddng, Quang Tay, Cam Tiic, 
Tu Xuyen, Hd Bac. 

Cd cdc san bu&u do Tylototriton verrucosus 
Anderson, 1871 

Mlu chuin: 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, Trang Qudc. 

Mlu vat phan tich: Chua thu dugc mau cua loai nay. 

Dac digm nhan dang: Than thudng dai ban dudi, 
SVL 7 2 - 9 1 mm, TaL 70 - 79 mm. DIU dai ban 
rgng, gd bgn dau gan tao thanh gdc hinh tam giac, gd 
d giQa chay tu trade ra sau nhung khdng tigp xiic vdi 
gd giQa sdng lung. Mdm trdn. Id mui nam gan mut 
mom. Rang la mia nhd, xgp thanh hai hang, tigp xuc 
nhau d phia trade nhung tach biet nhau d phia sau, 
luai trang binh, hai cd ria ty do. Gd da giua sdng 
lung chay tii phia sau dau dgn gdc dudi. Cd 15 budu 
trdn, ndi ro, chay dgc hai bgn sudn den gdc dudi, 
tiong do 3 budu nam phia sau chi sau. Da trgn lung 
va gdc dudi cd nhigu ndt san nhd, kich ca khac nhau; 
vung cam va hgng cd nhigu ndt san nhd; byng cd 
nhieu ngp nhan chay ngang. Dudi dep theo chieu 
thang dung. Ria tiong cua Id huyet cd nhigu ngp gap. 
Khi gap dgc theo ca thg vg phia trudc, chi trade keo 
dai dgn Id mfli, chi sau keo dai dgn digm giQa cua 
nach va hang, hai chi vugt qua nhau ngu gap ngugc 
chigu dgc theo ca thg. Gd tign dau mau nau sam 
hoac mau cam, ca thg mau nau sam, mdi nhat mau 
ban, mdm, cam, hgng va phia dudi chi man nau nhat. 
Dudi dudi mau vang cam, hai bgn nhat ban. 

Phan bd: d Viet Nam: Lai Chau. 

Thg gidi: An Do, Butan, Nepal, Trang Qudc, 
Mianma va mign Bac Thai Lan. 

Cd cdc viet nam Tylototriton vietnamensis Boehme, 
Schoettler, Nguyen & Koehler, 2005 

Mlu chuin: Holotype: ZFMK 80637 thu t^i 
Ddng Vanh, xa Luc Son, huyen Luc Nam, tinh Bac 
Giang, mign Bac Viet Nam. 

Mau vat phan tich: 12 mau con dye lEBR 507, 
510, 559 - 561, 573 - 575, 1280 thu d Luc Nam, Bic 
Giang va lEBR A.0701 - A.0702 thu d Mlu San, 
Lang San 

Dac digm nhan dang: Than thudng ngan ban 
dudi, SVL 53-62 mm, TaL 52 - 65 mm. Dau rgng 
ban dai, nhin tir tign xuong dau hai vat. Mom ngan, 
hai xign khi nhin tu mat trgn, phia trade mdm gan 
tidn. Ld mfli d gan mut mom. Mdi trgn day, ria mep 
tign cd thg trum kin mdi dudi. Tuygn mang tai phinh 
rgng, hai xign vg phia sau. Rang la mia xgp thanh hai 
hang, bat dau tii phia sau cua rang ham trgn sau ciing 
cho den giQa Id khau cai, tach biet nhau. Luai kem 
phat trign, khdng cd ria ty do. Gd giua sdng lung ndi 
ro, chay til phia sau dau dgn hgt phan goc dudi. Cd 
hai bang gdm 13 - 15 u ldi nhd, tach biet nhau (10 -
l i d dgc than, 3 - 5 d gdc dudi), chay dgc hai bgn 
sudn tir phia sau chi trade dgn gdc dudi. Phan da 
lung cd nhQng ndt san rat nhd, hai bgn sudn cd ngp 
nhan, phia dudi bung nhan. Chi trade cham hoac 
•vugt Id mfli khi gap vg phia trade dgc theo dau. 
Ngdn tay khdng cd mang bai, chan cd mang bai d 
phan sat gdc ban chan. Dudi dep theo chigu thang 
diing, miit dudi nhgn. Mat lung va bung cd mau nau 
nhat. Dau ngdn chan va tay mau cam. Dinh cac ndt 
san cflng cd mau vang nhat vao mua sinh san. Dudi 
mau nau nhat, ca rigm trgn va rigm dudi dudi dgu 
mau cam, vign xung quanh Id hau mdn mau cam. 

Phan bd: Loai nay hien mdi chi ghi nhan d mign 
Bac Viet Nam: Cao Bang (Nguygn Binh), Lang Son 
(Lgc Binh), Quang Ninh (Uong Bi), Bac Giang (Luc 
Nam, San Dgng) va Phii Thg (Thanh San). 

(Bt-! ,fin! 
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Bang 2. S6 do va dac diem hinh thai cua Paramesotriton deloustali, Tylototriton asperrimus va T. Vietnamensis. 

Gidi tinh 

SVL 

TaL 

AG 

HL 

HW 

NFID 

FIL 

HIL 

IOD 

IND 

END 

ED 

PGW 

PGL 

VRW 

W5L 

TBH 

TBW 

Bdw 

Taw 

P. deloustali 

Dye (n = 4) 

Min - max 

T B ± S E 

66,2 - 98,1 

78,5 ±13,82 

64,2 - 99,2 

79,45 ± 14,57 

31,1 -50,2 

37,23 ± 8,75 

16,7-24,4 

19,9 ±3,28 

14,9-24,3 

19,05 ±3,89 

24,3 - 34,2 

28,7 ± 4,42 

22,9 - 29,4 

25,75 ± 2,83 

21,5-32,6 

9 ,7-13,1 

4,9 - 5,4 

5 ,8 -7 ,5 

6,58 ± 0,85 

4,6 - 6,4 

5,4 ± 0,76 

2 ,6 -3 ,3 

11,2-16,8 

1,2-3,2 

-
10,6-18,6 

13,85 ±3,39 

8 ,2-15,2 

10,98 ±2,99 

-
-

Cai (n = 6) 

Min - max 

TB ± SE 

73,9-97,5 

87,08 ± 9,96 

70,5-102,8 

85,92 ±14,09 

37,9 - 50,8 

46,05 ± 5,81 

17,5-24,9 

21,15±2,75 

15 ,8-23 

20,38 ± 2,82 

26,2 - 32,6 

29,17 ±2,53 

24,7 - 28,4 

26,48 ± 2,27 

25,2-31,3 

11,2-14,3 

5 ,4 -7 ,2 

6,1 -7 ,9 

6,98 ± 0,74 

4,4-6,4 

5,62 ± 0,72 

2 ,5 -4 ,5 

11 ,9-17 

2 - 3 , 2 

-
13,6-18,3 

15,33 ±2,67 

9,7-13,8 

11,22 ±2,26 

-
-

T. aperrimus 

Due (n = 9) 

Min - max 

':'/ T B ± S E 

59,8 - 68,6 

65,14 + 3,09 

60,5 - 74,9 

69,41 ±5,33 

29,4-34,1 

32,29 ±1 ,43 

13,4-15,5 

14,79 ±0,61 

14,9-16,9 

16,23 ±0,63 

21,1 - 2 4 

22,67 + 1,02 

21,1 -23,3 

22,11 ±0,78 

20,2 - 24,4 

8 ,9-10,2 

5 ,1 -6 ,8 

3 ,9 -5 ,2 

4,54 ± 0,79 

34,2 - 4,8 

4,39 ±0 ,2 

2,6 - 3,5 

11,6-13,5 

2,9 - 3,7 

2 ,7 -3 ,2 

8 - 9 

8,53 ± 0,32 

5 , 3 - 7 

5,84 ± 0,62 

11 - 1 2 

3 - 5 

Cai (n = 

77,5 

72,7 

42,8 

16,8 

17,4 

. • ; • . ^ - , ] 

25,8 

27,1 

27,8 

10,5 

6,5 

4,2 

4 > 

3,1 

12,8 

3,7 

3,3 

7,3 

6,3 

12 

5 

T. vietnamensis 

= 1) D g c ( n = 12) 

Min - max 

TB + SE 

53 ,2 -61 ,5 

57,25 ± 2,88 

52,7 - 64,5 

59,55 ± 4,09 

28 ,1 -33 ,7 

30,26 ± 2,02 

13,2 -14,9 

13,99 ±0,61 

14,3-16,9 

.••:-jqv!r 15,68 ±0 ,75 

' '••-O! 16,1-21,3 

'^ ' • 18,54 ±1,66 

18,5-21,6 

19,76 ±1 ,04 

: 18,5-22,7 

8,4 - 9,9 

5 , 2 - 7 

3 ,3 -4 ,5 

4,05 ± 0,37 

,,,, 3 ,6 -4 ,2 

• 1,, 3,9 ± 0,23 

,..:,; Kni 1,7-2,8 

9,7-11,3 

2,1 -2 ,7 

•" ::;fl .| 3 . . | 8 
- • ' I 

' V 6 .5 -9 .1 

. , ' ' 7,77 ± 0,74 

' ,^ , . . , - ' j , 4 , 7 -7 ,6 

, 6,25 + 0,95 

•• : . • v n . ' ' 0 : ' ' ' ' 

; . , . .3.^5. :.•.. 

Ghi chu: Thuat ngu viet tat trong bang xem phan nguyen lieu va phuong phap. 

KET LUAN 

Hien nay, cac loai ca cdc phan bd d Viet Nam 
bao gdm: 

Ca cdc byng hoa Paramesotriton deloustali 
phan bd d Lao Cai, Ha Giang, Tuygn Quang, Bac 
Kan, Quang Ninh va VTnh Phuc. Quan thg ca cdc 
quang tay P. guanxiensis ghi nhan d Cao Bang mac 
du cd quan he di traygn gan gfli va dac digrn hinh 

thai rat gidng vdi P. deloustali, nhung chiing tdi tam 
thdi chap nhan day la hai loai rigng biet cho dgn khi 
cd cac nghign cim ky ban ca vg sinh hgc phan tii va 
dac digm hinh thai. 

Cac loai ca cdc san bao gdm: Ca cdc sin 
Tylototriton asperrimus phan bd d Lao Cai va Ha 
Giang; Ca cdc san budu dd T. verrucosus phan bd d 
Lai Chau; Ca cdc viet nam T. vietnamensis phan bo 
d Lang San, Quang Ninh, Bic Giang va Phu Thg. 
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So sanh trinh ty DNA cua mlu ca cdc T. 
asperrimus thu dugc d Ha Giang va Lao Cai cho 
thay chung cd ty le tuang ddng la 100%, ty le nay 
cung la 100% giua cac mau T. vietnamensis thu 
dugc d Bac Giang va Phu Thg, 99,8%) giua cac 
mau thu dugc d Bac Giang va Lang Son. Khoang 
each di trayen giQa 2 loai trgn la 8 - 8,3%). Chung 

tdi cflng sir dung tgn khoa hgc cua loai ca cdc san 
budu dd la T. verrucosus theo cac tai lieu trade day 
cho den khi phat hien lai dugc mau cua loai nay d 
Viet Nam cung nhu cd ket luan ro rang han vg tinh 
hieu luc ciia loai T. shanjing phan bd d Van Nam 
(Trang Qudc), -vung giap ranh vdi khu vyc Tay Bac 
Vigt Nam. 

Hinh 3. Ca coc bung hoa Paramesotriton deloustali. 

Hinh 4. Ca coc sin Tylototriton asperrimus. 

Hinh 5. Ca coc viet nam Tyiotriton vietnamensis 
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Loi cam on: Cac tdc gid xin cdm an PGS. Le Xudn Cdnh, 
TS. Dgng Tdt The. CN. Hd Thu Cue, TS NguySn Tien 
Hiep, PGS. Nguyen Xudn Dgng (Vien Sinh thai vd TNSV), 
PGS. Lini Ddm Cu vd TS. Phgm Van Luc (Bdo tdng Thien 
nhien Viet Nam), ong Vii Ngoc Thdnh (Trudng Dgi hoc 
Khoa hoc Tu nhien), GS. Wolfgang Boehme, Timo 
Hartmann (Bdo tdng Dgng vgt Koenig, Dice), Thomas 
Schoeller (Dice), PGS. Thomas Ziegler (Cologne, Dire), 
TS. David Kizirian vd Th.S Raoul Bain (Bdo tdng Lich sic 
Tic nhien Hoa Ky) dd img ho vd giiip da trong qua trinh 
thuc Men nghien cim thuc dia cung nhu phdn tich mdu vgt. 
Xin cdm can Cue Kiem ldm, cdc Chi cue Kiem ldm Lai 
Chdu, Ldo Cai, Hd Giang, Bdc Giang vd Qudng Ninh da 
cdp phep khdo sdt thuc dia. Nghien cieu thuc dia duac tdi 
tra bai Chuang trinh nghien cim Khoa hoc ca bdn (Bo 
Khoa hoc vd Cong nghe, md sd 613101, 632304, 605006 
tic ndm 2001-2008), vd cdc chuang trinh hap tdc giUa Bdo 
tdng Thien nhien Viet Nam vai Sa Khoa hoc vd Cong nghe 
Lgng San. Bdo tdng Lich sic Tu nhien Hoa Ky, To chitc 
Bdo ton Dong Thuc vgt hoang dd Quoc te (FFI) - Chuang 
trinh Ho trg Bdo ton Viet Nam, Chuomg trinh Ho tra du dn 
nho (NEF) cua Quy NAGAO, Nhgt Bdn vd Ca quan Trao 
doi Hdn ldm Dice (DAAD). 
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PHYLOGENETIC RELATIONSHIPS A N D T A X O N O M I C REVIEW OF THE F A M I L Y 
SALAMANDRIDAE (AMPHIBIA: CAUDATA) F R O M VIETNAM 

Nguyen Quang Truong', Nguyen Van Sang', Ho Thi Loan', Le Khac Quyet^, Nguyen Thien Tao^' 

'institute of Ecology and Biological Resources 
^ Fauna and Flora International 
^ Vietnam National Museum of Nature 

SUMMARY 

Five species of the family Salamandridae are currently recognized from Vietnam: 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 T. vietnamensis from Bac Giang, Phu Tho, and Lang Son provinces. 
Specimens of Tylototriton species were collected from different localities in Northern Vietnam for 
phylogenetic analysis. Comparison of 450 base pairs of partial Cytochrome b 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, 
Vietnam. 
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