+ 8k
Mulan River
Jeolong River &, & 1
Ju River s

Py

Touchien
River Fi
i ¥k

[ =
[ -]
s
-
Bkt Hslukuluan River arar|
Fu g
e 23" —
|- 22" dar s |
I Ti 200
£
e ur 1 or w1 ar ot
1 1 L 1 .

Nan River & # T

2480

33



2480

i =
# ik Tachia River
[ H R 24" 00
i R AgRHualien River 2 6 &
B ik Choshui Rive > ien River 5 06 &
F
=

= ="

Hsiukulan River % & 15 1§ 20w
Ce po} ¢ i ;

po Pool) # 0k

- HraE St

|- 2" sz |

Ti 2" =

Tanakia himantegus

e ur 121"y w2y ot

1 1 L 1 I .




1z 1w e

2578 =
U River 3.5

Yilan Riwver o i o]

= zatar L
I sane 2400
s
=
I saae Hslukuluan River o
45 WK
- wras 3" —
| ast ="

l 2" =

Pseudorashora parva

" ur 121" o w2y w3

35



= oa"ag

|- neng

I~ '

- HraE

|- 2"

1"

LR EEE

Aphyocypris kikuchii

2" M

e ur

1= o

1H W 0T

2 A S Tamshui River S

P Hualien River 7 /&

MPeinan River & 45
3

Lralr g hrr

2480

=]

2173y

3% —

= —

2" =

36



20" MF 124708 15 0T

Han l_!iuer

Jeolong River

ffiLic

= oa"ag

- &g

I~ '

- HraE

|- 2"

Hsiukuluan River
% 45 WK

¥ Painan River @ 4§ &
3

Spinibarbus hollandti

38" ur 1= o w21 ar w21y

2480

=]

2173y

3% —

= —

2" =

37



30 " ¢ 1200 15 20T
AR Tamshul River ¢
Shuangshi
Rivear 4 ;&
Beishr River
F I

= oa"ag

- &g

I~ '

- HraE

|- 2"

& ALE Tzengwen

i &% Kaoping River

Onychostoma barbatulus

e

oy ik

Liwu River o &

vy Hualien river i & &

ujuan River J B

g River %36

38" ur 1= o w21 ar w21y

i Yilan River i &

Nanshr Rive® ¥

Haiukuluan Rivier S & i 5w

T
24" |

24" p0r—

3% —

= —

2" =

38



a. L5 L18504 > LOCI2Y
r L15230 ") ’_Y
ND-ElE Cytochrome b TH D-loop F| 125
mmsJ J J
H1B4T2 HOR442: HO1045
b.
R. ocelfatus P
T. himantegus
P parva —_—
A. keikew chii
5. hollandti
O. barbatulus —_—
a Polymerase Chain Reaction
DNA primer b
D-loop
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Touchien River
Yilan River isolate 1

100 fYilan River isolate 2

Neighbor-joining
AY017149

Yilan River isolate 3

Hsiukuluan River

Jben River
AY017149
|
100
75
39u River
|
0.01
D-loop 343bp

Tamura-Nei



- Tachia River isolate 1

Hualien River isolate 1
58] Hualien River isolate 2

Hualien River isolate 3

66 Tachia River isolate 2

Hsiukuluan River isolate 1 (Cepo)

Yilan River isolate 2

Yilan River seq

Choshui River

” Hsiukuluan River isolate 2 (Dapo Pool)

Hsiukuluan River isolate 3 (Dapo Pool)

0.005

D-loop

Jeolong River

620bp

TamuraNei
Neighbor-joining
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— Tachia River isolate 1

= Hualien River isolate 3

9 g@Hsiukuluan River isolate 1 (Ce'po)

Tachia River isolate 2

Hualien River isolate 1

Hualien River isolate 2

Yilan River seq

Choshui River
6 5|Hsiukuluan River isolate 2 (Dapo Pool)

Hsiukuluan River isolate 3 (Dapo Pool)

A
0.005
D-loop 914bp
Tamura-Nei
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Tamshui River isolate 17

7 1
Tamshui River isolate 2]
2] Tamshui River isolate 3 ]
6_3 Touchien River isolate 1 seq
Ju River eq
54 Yilan River oOop. seq
| Hsiukuluan River seq
8 ElTouchien River isolate 2 s eq
(Min River] s e g
10 seq
0.005
D-loop 243bp
Tamura-Nei
Neighbor-joining



ITamshui River isolate 1

Tamshui River isolate 2
99

Tamshui River isolate 3

Touchien River isolate 1

Hsiukuluan River

70

Touchien River isolate 2

0.002

D-loop
Tamura-Nei

Yilan River

933bp
Neighbor-joining



Hualien River isolate 1

1 0 [Hualien River isolate 2

Peinan River isolate 1
Peinan River isolate 2

Tamshui River isolate 1

0.002

D-loop

733bp

Neighbor-joining

Tamshui River isolate 2

TamuraNei



Tzengwen River isolate 1
Tzengwen River isolate 2
45 [Tzengwen River isolate 3
Nanzi River isolate 1

61 |[Nanzi River isolate 2

Launong River

100 _IHsukuluan River isolate 1
69 "Peinan River isolate 1
Nanzi River isolate 3

100 ™ [Hsin River]

Le -ann River

Jeolong River|

56
P
0.02
D-loop 436bp

Tamura-Nei
Neighbor-joining
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7B

54

88

Shuangshi River

Nanshr River

98 [Beishr River isolate 1

Beishr River isolate 2

Yilan River

|Liwu River isolate 1
9

c| Liwu River isolate 2

Choshui River
——Fongping River
EE—Tachia River
Tzengwen River isolate 1

Tzengwen River isolate 2

a7

Tzengwen River isolate 3

Tadu River
Hualien River

Kaoping River isolate 1

Kaoping River isolate 2

Fuyuan River isolate 1

Fuyuan River isolate 2

Tzengwen River isolate 4

0.m

D-loop

447bp

Neighbor-joining
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Jeolong River
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Shuangshi River rp. seq
9 g Beishr River isolate 1 . seqg
9 ﬁBeishr River isolate 2 p. seg
40 Yilan River oop.seq
|Liwu Riverisolatel1 0 O p . S € (
1 0 Wiwu Riverisolate2 o p . s e q

Tachia River oop. seq

6 8

Choshui River "p. seq

Fuyuan River isolate 1 seq
Fuyuan River isolate 2 2. seq
Kaoping River |l oop. seq

Hualien River |l oop. senq

Jeolong River oop. seq

S
0.01
D-loop 946bp
TamuraNei
Neighbor-joining



0. IT-N (tv) Aﬁ; , AA
0. BT-N (tv) |[cmtd®+D-1"08p
AT-N (tv+tls)
0. 04
a A
0. 02 -
| '
0. T
AA <&
0-! 1 | | 1 1
0 0.02 0.04 0.06 0.08 0.1 0.
Poisson distance
cytochrome b D-loop
TamuraNei Poisson
TamuraNei Poisson
Poisson Poisson
Poisson
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0. 0%
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T-N (tv)
cytochrome b TamuraNei
TamuraNei
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Liwu R.

a .
Choshui R. | 0, parbatulus

19.9 Shangshi R.

42 m——Jeolong R.

e S_denticulatus

Kaoping R.

S. hollandi

46 22

e Jeo0lONg R.

C. carpio

rem— C. auratus

Peinan R. . .
A. kikuchii

71 Tamshui R.

A. chinensis

C. lacustre

55
23 H. formosanum

29 H. taitungensis

94

S. puliensis

O. masou

B. lenok

- O. mikiss

O. keta
S. salar

S. alpinus

S. fontinalis

A. marmorata

C. myriaster

_I A. shiroanago

P. ornatipinnis

cytochrome b 1140bp
P. ornatipinnis

143 Possion
Poisson

Tamura-Nei
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