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Table 1. Uncorrected p distances (percentages) for the partial 12S gene (394 bp) of Amyda, Nilssonia and allied softshell turtles. Data for 
Nilssonia species are from PRASCHAg et al. (2007) and LIEbINg et al. (2012). Between-group distances below diagonal, within-group dis-
tances along diagonal in boldface. Critical divergence value of Nilssonia hurum and N. nigricans bears asterisk.

n 1 (A) 2 3 4 5 6 B C for gan hur lei nig sub ste maa
Amyda � 1 (A) 1 �
Amyda � 2 11 3.47 0.38
Amyda � 3 4 1.98 3.29 0.53
Amyda � 4 3 3.17 2.39 2.62 0
Amyda � 5 10 4.77 4.23 5.51 0.93 0
Amyda � 6 4 4.76 3.50 4.58 0.53 0.13 0
Amyda � 2+3 (B) 15 3.08 � � � � � 1.61
Amyda � 4+5+6 (C) 17 4.49 � � � � � 4.01 0.29
Nilssonia formosa 2 7.94 6.38 8.22 4.63 6.96 4.63 6.87 6.00 0.26
Nilssonia gangetica 18 11.29 6.16 8.14 4.24 7.79 4.51 6.69 6.39 3.23 0
Nilssonia hurum 11 9.52 4.99 7.24 3.74 5.72 3.74 5.59 4.90 2.43 2.10 0.05
Nilssonia leithii 2 9.68 5.28 6.08 4.26 6.98 4.52 5.49 5.92 2.46 2.33 2.31 0
Nilssonia nigricans 18 9.70 5.43 7.68 4.53 6.20 4.53 6.03 5.51 3.24 2.32 0.83* 3.08 0.05
Dogania subplana 1 9.52 10.16 6.24 6.93 10.77 7.47 9.12 9.31 7.40 6.77 6.52 7.03 6.71 �
Palea steindachneri 1 6.35 6.79 7.39 7.16 9.29 7.69 6.95 8.54 7.36 8.29 8.01 7.51 8.25 8.05 �
Pelodiscus maackii 1 12.70 13.12 9.78 9.28 13.53 9.81 12.23 11.91 9.95 10.62 9.82 10.08 10.57 10.91 6.98 �

Table 2. Uncorrected p distances (percentages) for the cyt b gene (1140 bp) of Amyda, Nilssonia and allied softshell turtles. DNA coding for 
tRNA-Thr was removed so that only protein-coding DNA was used for distance calculations. For further explanations, see Table 1.

n 1 (A) 2 3 4 5 6 B C for gan hur lei nig sub ste maa
Amyda � 1 (A) 1 �
Amyda � 2 11 8.19 0.34
Amyda � 3 4 5.13 2.87 0.66
Amyda � 4 3 5.56 3.95 3.22 0
Amyda � 5 10 5.58 4.37 3.57 1.96 0.02
Amyda � 6 4 7.18 5.01 4.23 2.74 2.46 0.39
Amyda � 2+3 (B) 15 7.38 � � � � � 1.42
Amyda � 4+5+6 (C) 17 5.95 � � � � � 4.24 1.42
Nilssonia formosa 2 12.04 15.82 14.05 12.81 14.00 12.81 15.34 13.51 0.19
Nilssonia gangetica 19 12.96 14.85 13.13 11.72 12.89 12.24 14.39 12.53 9.38 0.44
Nilssonia hurum 12 15.74 16.53 14.62 11.70 14.47 12.56 16.02 13.54 10.06 8.79 0.05
Nilssonia leithii 2 13.89 15.20 14.51 11.66 13.38 12.19 15.02 12.79 8.77 7.31 8.42 0
Nilssonia nigricans 17 15.74 15.71 14.38 11.27 14.16 11.98 15.36 13.14 9.51 8.36 4.87* 7.97 0.14
Dogania subplana 1 12.96 15.67 15.10 13.87 15.38 14.07 15.52 14.81 13.49 14.54 13.29 13.58 12.85 �
Palea steindachneri 1 14.81 16.57 16.02 13.78 15.04 13.97 16.42 14.56 14.45 14.63 14.39 14.84 13.75 13.97 �
Pelodiscus maackii 1 12.04 14.42 14.47 15.61 14.79 15.92 14.43 15.20 15.51 16.36 15.45 15.03 15.08 13.87 13.49 �

Table 3. Uncorrected p distances (percentages) for the partial ND4 gene (715 bp) of Amyda, Nilssonia and allied softshell turtles. DNA coding for 
tRNAs was removed so that only protein-coding DNA was used for distance calculations. For further explanations, see Table 1.

n 1 (A) 2 3 4 5 6 B C for gan hur lei nig sub ste maa
Amyda � 1 (A) 1 �
Amyda � 2 11 3.76 0.37
Amyda � 3 4 4.61 1.15 1.04
Amyda � 4 3 3.45 2.18 2.53 0
Amyda � 5 10 5.78 6.00 5.46 4.53 0
Amyda � 6 4 5.17 5.20 3.21 3.12 4.09 0.33
Amyda � 2+3 (B) 15 3.99 � � � � � 0.74
Amyda � 4+5+6 (C) 17 5.23 � � � � � 4.94 2.49
Nilssonia formosa 2 12.07 11.98 7.30 12.40 12.40 12.13 10.73 12.34 0
Nilssonia gangetica 19 6.90 10.55 6.78 12.45 11.66 12.84 9.54 12.07 9.35 0.30
Nilssonia hurum 12 10.34 11.39 10.22 12.59 12.08 12.02 11.08 12.16 7.94 10.15 0.05
Nilssonia leithii 2 12.07 13.24 12.52 13.68 14.53 13.43 13.05 14.12 9.09 8.37 9.08 0
Nilssonia nigricans 17 12.07 12.35 10.40 13.16 12.96 12.39 11.83 12.86 8.14 10.98 3.21* 9.24 0.07
Dogania subplana 1 17.24 19.51 17.86 14.34 14.82 13.85 19.07 14.51 12.59 14.00 13.34 14.13 14.25 �
Palea steindachneri 1 12.07 15.14 10.54 14.86 14.99 15.00 13.91 14.97 13.01 13.07 13.80 12.87 14.29 14.69 �
Pelodiscus maackii 1 12.07 13.04 8.25 14.85 12.87 13.97 11.76 13.48 14.71 14.81 14.84 14.56 15.30 14.71 14.26 �



U. F���� et al.: Phylogeography of Amyda cartilaginea

234

Fi
g.

 1
. M

ax
im

um
 L

ik
el

ih
oo

d 
tre

e 
fo

r A
m

yd
a 

an
d 

al
lie

d 
so

fts
he

ll 
tu

rtl
es

 b
as

ed
 o

n 
up

 to
 2

45
6 

bp
 m

tD
N

A
 (1

2S
, c

yt
 b

 a
nd

 N
D

4 
pl

us
 a

dj
ac

en
t D

N
A

 c
od

in
g 

fo
r t

R
N

A
s)

. V
al

ue
s 

at
 n

od
es

 a
re

 th
or

ou
gh

 b
oo

ts
tra

p 
va

lu
es

 g
re

at
er

 th
an

 5
0 

(n
ot

 sh
ow

n 
fo

r s
om

e 
te

rm
in

al
 c

la
de

s w
ith

 sh
or

t b
ra

nc
h 

le
ng

th
s)

. C
la

de
 n

um
be

rs
 a

nd
 le

tte
rs

 re
fe

r t
o 

th
e 

te
xt

; o
n 

th
e 

rig
ht

 a
re

 a
va

ila
bl

e 
na

m
es

 o
r m

or
ph

ol
og

ic
al

 c
ha

ra
ct

er
s i

nd
ic

at
ed

. O
ld

es
t 

av
ai

la
bl

e 
na

m
es

 in
 b

ol
d.

 T
he

 to
po

lo
gy

 o
f t

he
 B

ay
es

ia
n 

50
%

 c
on

se
ns

us
 tr

ee
 w

as
 c

om
pl

et
el

y 
id

en
tic

al
. I

n 
th

e 
B

ay
es

ia
n 

tre
e,

 a
ll 

no
de

s f
or

 w
hi

ch
 b

oo
ts

tra
p 

va
lu

es
 a

re
 sh

ow
n 

re
ce

iv
ed

 1
00

%
 su

pp
or

t, 
ex

ce
pt

 fo
r t

he
 

no
de

 w
ith

 5
3%

 b
oo

ts
tra

p 
su

pp
or

t. 
It 

re
ce

iv
ed

 a
 p

os
te

rio
r p

ro
ba

bi
lit

y 
of

 0
.8

5.
 W

he
n 

up
 to

 2
71

6 
bp

 n
D

N
A

 w
er

e 
ad

de
d 

fo
r c

al
cu

la
tio

ns
, t

he
 to

po
lo

gi
es

 re
m

ai
ne

d 
fo

r A
m

yd
a 

un
ch

an
ge

d,
 e

xc
ep

t f
or

 c
la

de
 3

 w
hi

ch
 

w
as

 n
o 

lo
ng

er
 fo

un
d 

m
on

op
hy

le
tic

. T
he

n,
 th

e 
re

sp
ec

tiv
e 

se
qu

en
ce

s 
w

er
e 

pl
ac

ed
 in

 a
 b

as
al

 p
ol

yt
om

y 
to

ge
th

er
 w

ith
 th

e 
w

el
l-s

up
po

rte
d 

cl
ad

e 
2.

 T
hi

s, 
as

 w
el

l a
s 

th
e 

w
ea

k 
su

pp
or

t f
or

 th
e 

m
on

op
hy

ly
 o

f c
la

de
 3

 
us

in
g 

m
tD

N
A

 a
lo

ne
, r

es
ul

ts
 fr

om
 th

e 
sh

or
t s

eq
ue

nc
es

 o
f t

he
 h

is
to

ric
al

 m
us

eu
m

 sp
ec

im
en

s N
M

W
 1

82
49

 a
nd

 N
M

W
 3

02
04

:4
.







237

VERTEBRATE ZOOLOGY  —  64 (2) 2014

A

C

B

D

E














