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Abstract

The ecological monitoring of fishway and the upper and lower reaches of
Shigang Dam was complied on Marclt 5March 20, June 112, August 221,
and November ®. Two supplementary surveys of the fishways at Shigang Dam
were also completed on April Z3%and September 225. Water in all fishways
were abundant during the six survey periods.

The surveys of the four seasons, along with the supplementary fishway
surveys and underwater photography, have recorded a total of 6,709 fish of 29
specieq8 orders, 10 familigs 60 crustaceans of 5 spec{@sorder, 3 families)
and 586 aquatic insects of 18 famili&sofders)

Historical records from the area surrounding Shigang Dam indicate 56
species of fish in 16 families, 9 species of crustaceans in 4 families. Since 2018,
Distoechodon compressuslemibarbus labeoOnychostoma alticorpysand
Spinibarbus hollandnave been recorded. This year, similar records were made in
the fishway, suggesting that these invasive fish species has established a stable
population in this section of the river.

According to NoAmetric Multidimensional ScalinghMDS) and historical
population distribution data, there have been significant changes in population
distribution upstream of Chang Gung Bridge, upstream of the main dam, and
along the existing fishway itself. This is speculated to be due to the extreme flood
discharge caused by the typhoon last year, which affected the fish population of
the Dajia River. After the fishway next to the energy dissipater was completed,
the population of Onychostoma alticorpus the fishway has increased
significantly. Contimous monitoring of its populatiois necessary in the future.
Ecological survey results show that this section of the river has low environmental
pollution and abundant biological resources. Records include the protected
speciesSinogastromyzon puliensigs well as migratory species suchhaguilla
marmorata, Sicyopterus japonicus,Sicyopterus lagocephalusStiphodon
percnopterygionusand Rhyacichthys aspravhich is more sensitive to water
guality. Indiator organisms of loypollution waters, such as Rhyacophilidae,
were also recorded.

The ecologically sensitive marshy area has gradually evolved into a habitat
suitable for terrestrial insects. Overall, the downstream channel stabilization and
energy dissipation improvement project of the Shigang Dam has indeed followed
ecological conseation measures.



The Shigang Dam fishway outlet continues to experience jetting problems. It
is hoped that appropriate improvement works will be carried out after the
improvement of the debris barrier. In addition, the four newly added fishways
downstreamhave goroblemwith excessive flow velocity and flow rate. After the
installation of baffles, the number of swimming fish in the fishway next to the
energy dissipater downstream of the secondary dam has increastder the
baffles create a barrier effect betwedme newand old fishways should be
subjected to more intensive testing during subsequent ecological monitoring, in
order to identify the exact cause and propose relevant recommendations to solve
this problem.
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pi,Vy Philopotamidae | 12 3 1 2 | 18
=i,V Rhyacophilidae | 1 1
Ai,y Hydroptilidae 2 1| 3
li,y Hydropsychidae| 15 3 29 | 138 15 9 25 | 234
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Juz [|LANy Gerridae 2 1 3
&-+J 2| Y A—&~- y|Tricorythidae 1 1| 4] 6
»&-+Jy |Ephemerellidae 1 1 2
di&-+Jy |Baetidae 33| 3 1 50| 2 3 | 14 | 106
g&-+Jy |Heptageniidae 5 5 17 1 3 | 38| 69
'&=+Jy  |Caenidae 1 1 2
C&-+Jy |Leptophlebiidae 2 3 5
A" A&~y |Ameletidae 9 11 20
Euz |glly Psephenidae 3 3| 6
iA]]ly |Elmidae 2 2| 2| 8 6 | 20
“uz | ey Chironomidae 32 1|39 4 | 76
3iy Ceratopogonidae 1 1
< , y 8§ 9 2 8 10 2 4 7 14 | 18
52 18y +§ 102] 6 | 50 | 265| 4 | 25 | 29 | 105 586
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E}]* |e$2 $y ing Pelodiscus sinensis - %o| %o
Az G,y z G, Sylvirana guentheri - %o %o
* 1z 0Aéy |*D5¢é |Prinia flaviventris - %o| %o %o %o
CP5¢é |Priniainornata | %o %o
*y Yo * Riparia chinensis - %o %o| %o %o| %o | %o %o | %o | %o %o | %o
G * Cecropis striolata - %o %60
[ Hirundo rustica - %o %o
©* Hirundo tahitica ~- %0 %o %o %0 | %o
AE Yy > 9.b Copsychus malabaricus %o| %o
% E 26 |Phoenicurus fuliginosus 1] %o
"0y >A-¢ Acridotheres javanicus %o
iy ¥ B Cyanoderma ruficeps | %o
bey pDhe Motacilla alba - %o %o %o
*4> e Motacilla cinerea - %o %o
"Ay A Dicrurus macrocercus | %o %o %0
2iy >D Y Pycnonotus sinensis | %0 %o| %o| %o %o | %o | %o
O 62hi Hypsipetes leucocephalus | %o
»y 9 Dendrocitta formosae | %o| %0 %o | %o
Gsy ® Gs Zosterops simplex simplex - %o %0 | %o | %o
y - Lonchura punctulata A~ %o
d.y Ad. Lanius cristatus I %o
Oiy i Garrulax taewanus Il %o
1™iz |ty »>t Egretta garzetta - %o %o | %o| %o| %o %o | %o %o
ct Ardea cinerea - %o %o| %o
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st Ardea alba - %o | %o
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@*z gyl |»@* Apus nipalensis | %o %o | %o %o
TElIZ |5y Z5e Actitis hypoleucos %o %o %o %o
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élz ™Sy [>+$§ Fulica atra atra - %o
T12 T—T'y |»T—T Tachybaptus ruficollis - %o
5& 7 |6iTey |6iTe Phalacrocorax carbo - %o %o | %o
siz 33y s Pandion haliaetus I %o| %o
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161 ( Orthetrum glaucum - %o %o
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3CI( Orthetrum triangulare - %o
I( Crocothemis servilia servilia - %o %o
K ¢ Trithemis aurora - %o %o
yAI( Diplacodes trivialis - %o %o %o
uJdi( Orthetrum sabina sabina = %o %o
Izy B /z Copera marginipes - %o
lizy -z Euphaea formosa %o %o %o
Rpz £8y >£8 Pieris rapae crucivora %o %0
<£8 Leptosia nina niobe - %o
68 Eurema hecabe - %o| %o
,E8 Catopsilia pomona pomona - %0
&8y |A-8 Danaus genutia - %o %o
648 Polygonia c-aureum lunulata - %o %o %o
& 8 Hypolimnas bolina kezia - %0 | %o
"-8 Ideopsis similis - %o
D& 8 Neptis hylas lulculenta - %o
T, s8 Elymnias hypermnestra hainana - %0 %o
is8 Mycalesis francisca formosana - %o
*8y T*8 Zizeeria maha - %o %o %o
Db*8 Lampides boeticus - %o
58y Uss Graphium sarpedon connectens - Yoo
658 Papilio protenor protenor - %0
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, LP*“ h~YGE q“i6¢-0 qi0o6n“io,X¢p e
'-hE g6 "nam»é 6¢cA-0 baoA@-~ =a' O,
Lb“, 8§&Ehy‘'3a o fo6 S—iLPO,@\TK(/*A
Leptopharynx; 6 % 6 StruderKypke & Schonborn 1999 § Foissneet al.
2011 ‘62 6@!‘'LPO,hC6 f Oif 040 QEae
-OUZE,Xi]0o4a e S—@,'LPO,@\ oh/066 11
S—%iuhi‘'LPO,0QEJ@N Sb “l, “"§
A57 ,X¢pO, LP*,Up
. \ 8§ /E(+/200)
o Y ! 3 6 8 11
fZ 1D Amoebidae Amoeba 1
JEobD Actinophryidae Actinosphaerium 1
le.tD Peridiniaceae Peridinium 1
110,D Cyclopidae a 1
z]0,D Brachionidae Lepadella 3
Microthoracidae Leptopharynx 18
Oxytrichidae Oxytricha 2
< ]0,b PseudomicrothoracidaBseudomicrothorax 2
Tetrahymenidae Tetrahymena 2
Urostylida Urostyla 5
t@(+) 0 22 0 14
57 f q6 H@
f<«N?fdNS— ¢ &t 4 f q66p - pt 6
6g6 80606 A5806\f"-,X¢b! f«N? fdN=UADO

60H@6 U516 +A5800@ + » u “2]S—H@ @ %o
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f P°EA' OfipniR-0 G 00d,FBI04.26-5.00 ?<0 V ery
good, FBIG3.764.25 DOuU112 f'NKX b+vf 6+ 113 f
dNié ¢p D FBl vh/6QESAA@N S—0 ~goén

Tl “2]cy0@a%‘,*10 TOKhO ey O™K®6
0¢00ItO FBIl vc>ZC ulé ¢b- > 113 fdNU FBI
vsih "§6/0QEaP (exUE&iB6SA S—ATBA

-T & 66« K ®2ab “2]1Y ﬂi,y 6'LANY 6 A"
A&-vy; 6!-0 fhAGB

w

,*0a Ofi o} 0

A58U6 f g6 H@

ie .

6816 op | XePp peo (';E*# CEA p |1&°EA p ZS&OE: 2:‘ "E)A i
3 |6 |3 |6 |3 |a |6 |3 |6 [3 [a |6 |3 [4a |6 |3 [4 |6 |3 |4 |6 | 3 6
« (W |17.8]236|17.8]24.3]195|10.7]22.2]16.0|22.1]17.1 |18.7]22.7]162|18.9]21.9]17.2|19.2]23.6|185|19.9]21.3] 192 25.1
4 K (TS/cm)| 255 | 236 | 271 | 240 | 241 | 264 | 243 261 | 247 299 | 300 245 | 271 | 267 238 | 265 | 263 ] 232 271 264 248] 255 246
TDS(mg/L) | 128] 118 135 | 120 121 ] 132 121 | 130] 123 149 [ 150 | 122] 136 133 129 132] 132 116 136 132 ] 124| 128 123
vK@® |0.12]011]0130.11]0.11]013]0.11]0.12]0.120.14 [0.14|0.12]0.13]0.13]0.12]0.13]0.13[0.12]0.123]0.23|0.12] 0.08 0.12
<< (mgll) |9.66|7.808.76]6.42|7.85|8.57]8.12]9.77|8.54|11.58|8.80]7.60|7.94|0.30(7.72|9.58 |8.68]7.50 | 9.08 |8.45]8.82| 8.40 6.44
pHVv 7.93|8.08]7.71|7.91]|7.80]7.89|8.10(8.02|8.21 | 7.90 | 7.52 |8.28 |8.16 | 8.23 | 8.16 | 8.18 | 8.17 |8.33[8.23|8.25 | 7.04| 8.02 8.25
A 0= U (mg/L) - <0.25<0.25 -
6o16 be ,X¢b p-0 2;# CEA p |1&°EA p ZS&OE:‘ 2:‘ EA vi
8 |11 |8 |11 |8 |9 |11 |8 [11 |8 |9 [112 |8 |9 |12 |8 |9 |12 |8 |9 |12 | 8 11
. (%) 249 242 234 224 22.d 204 21.5 22.d 233 2269 22.6 21.4 25 215 23 26.7 233 219 229 22 [224] 2484 24.33
a.K 6 FH 225 264 253 278 229 272 268 229 267] 230 281 269 230 273 269 218 249 251 229 275 262| 228 260
Tosmgil) | 112 132 126 139 119 13¢] 134 115 134 115 141 135 115 136 135 109 128 126 119 137 131] 114 130
v K (%) 0.11 017 0.17 013 011 019 013 011 019 011 019 013 011 019 013 01 017 019 011013012 o011 0.12
<< (mglL) | 8.44 921 6.4 575 895 851 8.2 9.47 7.26 853 8.35 8.89 7.59 8.81 8.33 7.54 8.58 8.7 8.9 8.69| 7.6 8.42 80.2
pHvV 8.37 8.260 7.05 7.7| 8.19 7.68 7.9 8.23 8.3 8.18 8.12 7.9 8.21 8.1 8.06 8| 8.13 8.03 8.09 8.14| 8.11 8.24 8.41
A 0= U (mg/L) - <0.25/<0.25| - -

U516 ,X¢b=U 6H@
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A 59 “2] FBI

- ié ¢pb KX¢bp KX b v f

0 7 8 10 |12 7 8 10 |12 7 8 10 |12 7 8 10 |12
107 |4.164.134.033.96 - (4.004.084.094.104.233.94 - |4.46/4.37|3.91/4.27
- 1é ¢bp KX b v f
ON|f<N |f'R|fYR|fdN|f<R |f'R |FYN|fdR|f<R |f'R [fYR|fdR
109 [ 4.60( 4.26] 4.00[ 4.22] 3.86] 4.05] 3.97] 4.03| 4.33] 4.67] 4.01]| 3.64
110[3.99|3.94] 3.59] 4.09| 3.85| 4.24| - [3.77| 4.24] 4.50] 4.00] 3.82
111 3.67| 4.34| 4.00| 3.91| 3.61] 4.12] 3.83| 4.05| 4.06| 4.00| 4.04| 3.98
112]3.94] 4.45 3.92] 3.89| 4.50| 5.80| 3.75| 3.76| 3.44|15:66| 4.00] 3.93
113[3.89/3.77| - [5.25/5.00] 4.15[5.41] - |4.51]4.00[4.33] -

114 4.00| 4.13| 4.27 *@ - 4.00| 3.96| 3.82| 3.98

"eU'E«AE FBI 8v«/06
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ov-9

A510? p 67é & Tf ©6Rfp fq68d
? V1 f
@ o > . uv cak | << <& (Tal<A JLL'O i u = RPI | 1%3K
(3) (3) PKR FP3) | (mglL) (mg/L) (mg/L) (mgl) | (CFuioomL)| (mglL)

2025/01/08 16.8 16.5 8.16 242 9.6 17.1 26.7 1.7 3200 0.03 [325| iK!%
2025/02/05 17.0 17.6 8.32 265 9.6 <1.0 <4.0 3.0 1200 0.08 | 1.00 | ,)1*™ 1%,
2025/03/13 24.3 18.0 8.10 245 9.4 <1.0 5.0 39.0 25000 0.06 | 1.50 | ,)1*™ 1%
2025/04/14 235 19.3 8.22 230 9.4 <1.0 5.1 20.6 2000 0.03 [ 1.50 | ,)1*™ 1%,
2025/05/05 26.0 22.0 8.23 296 9.0 <1.0 <4.0 2.2 1100 0.02 [ 1.00 | ,)1*™ 1%
2025/06/02 29.2 25.4 8.58 194 8.6 <1.0 <4.0 35.8 700 0.10 [ 1.50 | ,)1*™ 1%,
2025/07/21 27.0 22.4 8.04 234 8.8 <1.0 <4.0 22.6 10000 0.04 | 150 | ,)1*™ 1%
2025/08/18 27.7 24.0 8.32 202 8.6 <1.0 <4.0 10.2 750 0.04 [1.00 ] ,)1*™1%,
2025/09/15 27.1 23.8 8.25 228 8.8 <1.0 <4.0 2.2 2200 0.02 [ 1.00 | ,)1*™ 1%
2025/10/15 28.1 24.0 8.48 235 8.9 <1.0 <4.0 1,9 ,600 0,03 [1.00 | ,)1*™1%,

2025/11/03 23.0 22.9 8.40 242 9.0 6.9 9.2 1.4 600 003 [225| @gK!%

E-+— 6.0-9.0 — 5.5 2 — 25 5000 03 | - —
ie f
& o > . uv cak | << JTii<® LTal<& JLL°O L i u - RPI | 1%3K
(3) (3) PKR FP3) | (mglL) (mg/L) (mg/L) (mg/) | (CFU/100mL)| (mglL)

2025/01/08|  16.1 16.9 8.23 245 9.8 <1.0 4.3 3.4 4200 0.05 | 1.00 | ,)1* ™ 1%

2025/02/05|  18.2 17.6 8.32 260 9.6 8.8 14.7 4.0 1400 008 |225| @K!%

2025/03/13|  24.6 18.6 8.22 254 9.6 6.6 14.9 40.8 150000 006 |275| @K!%

2025/04/14]  23.6 20.0 8.00 235 9.3 7.6 12.9 41.2 2600 007 [275| &K!%
2025/05/05|  28.2 22.6 8.44 254 9.2 <1.0 4.3 3.6 2200 0.04 | 2.00 [ ,)1*™19%
2025/06/02| 27.5 26.2 8.74 213 8.4 <1.0 <4.0 5.8 4100 0.07 | 1.00 [ ,)1*™1%

2025/07/21] 26.1 23.0 8.24 235 8.7 <1.0 <4.0 89.0 16000 004 [225| @K!%
2025/08/18]  26.0 23.6 8.29 227 8.9 <1.0 <4.0 4.8 900 0.04 | 1.00 [ ,)1*™ 1%
2025/09/15]  29.0 23.8 8.22 238 8.7 <1.0 <4.0 2.8 1600 0.03 | 1.00 | ,)1*™ 1%,
2025/10/15]  29.0 24.4 8.44 260 Q.2 <1.0 <4.0 <1.0 ,250 0,04 | 1.00 | ,)1*™1%,
2025/11/03| 235 22.6 8.36 244 9.3 <1.0 <4.0 15 '550 0.03 | 1.00 [ ,)1*™ 1%

E-+— 6.0-9.0 — 5.5 2 — 25 5000 03 | - -




v-S

if )223 9 —6 -+*
& o — . uv rak | < JTii<A& LTal<& JLL°O L i U = RPI | 1%3K
(3) (3) PKR FP3) | (mglL) (mg/L) (mg/L) (mg/l) | (CFU/100mL)| (mglL)
2025/01/08|  17.3 17.3 8.02 228 9.4 15.5 28.7 7.2 410000 0.10 | 3.25 i K 1 %o
2025/02/05|  18.0 18.1 8.23 242 9.7 <1.0 4.6 6.8 47000 009 |[1.00,)1*™1%
2025/03/13| 25.6 20.4 7.91 203 8.9 4.3 33.8 37.8 590000 011 | 2.00 [ ,)1*™ 1%
2025/04/14] 24.3 21.4 8.18 228 9.1 <1.0 8.0 26.5 19000 0.03 | 150 [ ,)1*™ 1%
2025/05/05|  28.0 24.9 8.44 248 8.7 <1.0 6.8 4.4 23000 005 |[1.00 [ ,)1*™1%
2025/06/02|  28.9 27.0 8.41 200 7.9 1.1 10.4 6.5 180000 0.14 | 1.00 [ ,)1*™ 1%
2025/07/21] 275 24.8 7.84 274 8.3 <1.0 6.6 39.6 190000 005 [1.50 | ,)1*™1%
2025/08/18]  29.5 26.0 8.02 185 8.1 <1.0 <4.0 45 18000 0.05 | 1.00 [ ,)1*™ 1%
2025/09/15|  28.0 25.6 8.16 228 8.3 15.4 22.9 9.2 55000 0.04 | 3.25 i K ! %o
2025/10/15| 29.7 25.8 8.30 222 8.4 <1.0 7.7 21.7 3000 Q05 | 150 [ ,)1*™ 1%
2025/11/03|  24.0 23.6 8.46 232 8.7 <1.0 5.2 5.4 25000 0.08 | 1.00 | ,)1*™ 1%,
E-+— 6.0-9.0 - 5.5 2 - 25 5000 03 | - -
Rfp f
o o . . oy raK << il<E |ial<A |LL°0 | p u = - % 3K
(3) (3) PKR FP3) | (mglL) (mg/L) (mg/L) (mg/ll) | (CFU/100mL)| (mg/L)
2025/01/08| 17.2 17.6 8.38 246 9.8 1.1 6.3 4.6 29000 0.05 | 1.00 | ,)1*™ 1%
2025/02/05 - - - - - -- -- -- -- -- -- .
2025/03/13| 25.2 19.0 8.30 256 9.6 11.1 23.3 187.0 82000 008 |450 | (K!%
2025/04/14|  24.7 20.4 8.04 240 9.5 3.8 8.5 62.8 8500 004 [275| oK!%
2025/05/05] 29.3 24.2 8.47 248 9.3 <1.0 <4.0 6.4 2700 0.03 | 1.00 | ,)1*™ 1%,
2025/06/02]  28.2 26.3 8.48 216 8.1 <1.0 <4.0 7.4 11000 0.08 | 1.00 [ ,)1*™ 1%
2025/07/21] 27.3 23.9 8.20 236 8.7 <1.0 6.6 48.9 31000 004 | 1.50 | ,)1*™ 1%,
2025/08/18]  28.0 25.0 8.26 243 8.7 <1.0 <4.0 5.4 2500 0.04 | 1.00 [ ,)1*™ 1%
2025/09/15|  30.1 25.6 8.28 228 8.5 <1.0 <4.0 8.0 48000 0.02 | 1.00 | ,)1*™ 1%
2025/10/15|  31.0 25.6 8.57 230 Q.5 <1.0 <4.0 2.9 1100 0,04 | 1.00 | ,)1*™ 1%
2025/11/03| 24.3 23.6 8.58 242 9.2 10.2 14.6 6.5 1800 0.04 | 225 2 K ! %o
E-+— 6.0-9.0 - 5.5 2 - 25 5000 03 | - -
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A511} peO #-0 ,”= A+

N 3 4 6
oe] % - - -
«a)p*|«a)l* | «a)S*«a)pr|«a)I* | «a)S*l«a)pF|«a)l* | «a)S*
A (m) - 0.03 0.05 0.095 0.14 0.195 0.035 0.05 0.08
0.28 0.57 0.61 0.73 1.02 0.63 0.72 1.50
= 0 (m/s) 0.28 0.53 0.61 0.73 1.04 0.58 0.68 154
0.27 0.57 0.57 0.81 1.07 0.74 0.70 1.43
sSi-0 (m/s) 0.3 0.6 0.6 0.8 1.0 0.7 0.7 1.5
6e] w 8 i 9 i 11 i
«=)p*l«=a)I* | «=)S*| «=)p*|«a)I* | «=)S*|«a)p*|«a)l* | «a)S*
A (m) 0.04 0.06 0.09 0.13 0.17 0.09 0.12 0.2
0.55 0.65 0.58 1.06 1.24 0.58 1.09 1.38
= 0 (m/s) 0.57 0.70 0.57 0.98 1.23 0.57 1.03 1.34
0.53 0.69 0.54 0.96 1.16 0.56 1.04 1.38
Si—~0 (m/s) 0.5 0.7 0.6 1.0 1.2 0.6 11 14
A512 p #—0Ep-d
6e] v 3 [ 4 |6 8 9 |11
A (m) 0.3 0.3 0.3 0.3 0.3 0.3
096 | 1.39 | 1.24 | 1.25 | 1.20 | 1.08
= 0 (m/s) 0911139 ]113]121 115|111
092 | 139 | 1.17 | 1.10 | 1.25 | 1.07
si-o (mis)| 09 | 14 | 12 | 12 | 12 | 11

A513 p-EA
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A514 ;Y Xte=a £ TA

é 113 114

12 % | 1 % 2 Y% 3 % 4 Y 5 % 6 ¥ 7 Y 8 ¥ 9 ¥ 10 % | 11 %
4 (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms)
1 38.63 | 21.15 | 15.40 24.26 86.57 25.80 65.53 67.18 461.69 65.04 84.38 -
2 45.79 | 22.92 | 15.70 25.21 94.42 32.89 65.02 77.27 452.61 67.91 68.34 | 25.72
3 40.14 | 20.53 | 27.33 25.54 42.30 29.79 100.40 74.16 571.14 | 43.33 55.38 | 24.46
4 35.69 | 22.90 | 38.78 33.45 41.55 37.63 85.67 106.94 | 484.36 55.07 43.17 | 22.79
5 33.25 | 2043 | 2243 50.61 62.55 36.06 166.85 | 122.32 | 370.57 51.55 45.09 | 23.17
6 28.29 | 17.33 | 23.55 58.72 41.76 37.79 223.88 | 189.42 | 306.66 36.59 36.72 | 47.92
7 19.41 15.57 19.56 80.74 74.51 91.47 164.98 338.13 264.91 100.82 23.85 22.57
8 17.95 | 15.60 | 15.81 54.69 73.61 92.65 113.59 | 127.05 | 251.75 80.70 22.12 | 21.47
9 29.26 | 15.51 | 13.40 33.32 76.65 115.20 | 155.35 | 317.72 | 243.81 70.59 23.70 | 38.52
10 28.34 | 17.32 | 13.61 44.39 60.74 215.18 | 112.99 | 275.87 | 219.93 92.15 26.12 | 86.06
11 29.56 | 17.18 | 12.99 60.24 55.69 325.78 | 126.31 | 186.63 | 199.63 74.79 25.58 | 78.32
12 29.18 | 16.28 | 22.32 62.43 35.01 247.21 | 123.22 | 146.59 | 201.06 57.65 24.08 | 26.38
13 28.87 | 14.21 | 59.00 75.76 116.28 | 199.64 | 176.28 | 128.09 | 199.21 | 49.54 55.07 | 20.43
14 2499 | 13.10 | 77.31 70.67 101.60 | 196.31 | 170.32 | 123.88 | 164.36 | 46.75 42.72 | 18.18
15 17.26 | 13.29 | 62.70 58.55 76.68 186.30 | 153.68 | 144.22 | 120.29 62.55 34.92 | 17.51
16 22.84 | 13.91 | 32.89 51.27 90.87 138.25 | 120.76 | 152.43 92.73 95.59 45.87 | 17.81
17 22.65 | 12.40 | 31.94 43.27 73.48 76.46 147.30 | 147.96 95.73 109.17 | 54.02 | 16.05
18 23.76 | 15.28 | 30.88 52.77 56.70 72.08 142.54 | 127.97 86.66 108.96 | 55.66 | 17.87
19 2153 | 16.62 | 31.51 78.18 38.79 59.37 145.16 | 150.83 86.85 70.24 44.03 | 19.02
20 21.67 | 16.91 | 25.95 61.50 32.36 63.72 125.25 | 214.79 | 114.73 66.13 4197 | 17.69
21 16.81 | 14.50 | 24.70 55.42 51.46 85.55 97.67 206.36 | 103.26 | 43.92 46.17 | 16.34
22 16.99 | 18,57 | 24.51 22.96 49.72 100.82 64.52 132.67 93.06 69.79 20.93 | 15.81
23 16.57 | 13.97 | 24.52 28.35 74.13 94.94 81.68 144.32 79.15 113.24 | 21.83 | 15.64
24 25.64 | 13.00 | 25.03 32.01 69.07 127.70 | 101.27 96.34 87.57 170.93 | 25.26 | 15.33
25 24.39 13.22 24.47 64.45 47.17 72.73 118.39 91.81 71.77 166.28 25.83 15.36
26 24.74 | 12.97 | 24.53 51.69 33.90 133.15 | 130.59 | 131.67 70.95 164.96 | 28.78 | 15.84
27 27.85 | 16.60 | 24.49 66.40 37.53 171.98 | 122.26 | 118.76 | 86.86 105.30 | 24.06 -
28 18.37 | 19.28 | 24.31 66.07 38.76 175.19 68.62 192.96 61.65 73.95 24.18
29 17.75 | 18.72 - 40.56 34.05 178.05 | 86.00 340.99 60.28 39.24 25.10 -
30 24.15 | 14.84 - 39.90 33.07 196.24 | 79.47 466.57 72.86 66.76 28.56 -
31 16.89 | 14.00 - 48.03 - 96.72 - 900.98 59.26 - 28.12 -
S 25.46 | 16.39 | 28.20 50.37 60.03 119.76 | 121.19 | 194.93 | 188.24 | 80.65 37.15 | 24.60

t@)a0*|6,818.90/4,389.97|6,822.3213,490.33| 15,560.55) 32,077.14 31,411.34]52,210.51| 50,417.35| 20,904.39 9,950.23| 5,670.04

'8KX PCEA p
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a8§—-0¢-UO0‘GO EO6-0066qAl0 2507 2-51 @D 0631
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e« KS— )v ~EXN O0yeTq-Axu dEOS 63 1 -261 3
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3 S— f'a-0R- 0.47~1.60m/lsDO6-A& A 1.03CMSH

H-U@-4& 063CMSufYa -l fo#-0R- 0.34~0.7am/s D O 6 -
A A 041CMSUfYwe-Il m0R- 042~146nis POd6- A& A
0.46CMSUf da fO#-0R - 0.30~0.86m/s D O6- &£ A 1.89CMSH
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u-U@ - & 1.26CMSH

4 S— f'a-0R- 0.20~1.51mM/sDO6-/& A 0.99CMS6
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A A09ICMS 6 p -0 @ - ADB3CMS U f Y oIl =0 R -
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A515 CEA

pUa AB-0+-/A&

AOH@

CEA pf'm
A 3(u-0 4 (u-0) 6 (u-0)
6 /&£ U0 H(0.2)[ H(0.8) [13(0.2)[ h3(0.8)] h2(0.6)[ h1(0.6)] h0 | H(0.2)[ H(0.8) [ h3(0.6) h2(0.6)[h1(0.6)] h0 | H(0.2)[ H(0.8)[h3(0.2)[ h3(0.8)[ h2(0.6)[ h1(0.6)] hO
t A(cm) 51 46 36 21 12 61 41 30 20 13 45 32 23 11
AO6U Am 0.10 | 040 | 0.09 | 0.37 | 0.36 | 0.21 | 0.12 | 0.12 | 0.48 | 0.08 | 0.12 | 0.08 | 0.05 | 0.14 | 056 | 0.09 | 0.36 | 0.13 | 0.09 | 0.04
0.58 | 058 | 0.75 | 0.57 | 1.48 | 0.89 | 0.82 | 0.23 | 0.65 | 0.70 | 1.28 | 1.27 | 1.42 | 0.77 | 0.29 | 0.96 | 0.94 | 1.35 | 1.18 | 0.63
-0 mis 054 | 050 | 0.73 | 057 | 1.60 | 0.99 | 0.90 | 022 | 071 | 0.74 | 1.30 | 1.28 | 0.47 | 0.75 | 0.28 | 0.84 | 0.79 | 1.36 | 1.17 | 0.65
059 | 047 | 096 | 054 | 1.57 | 098 | 0.88 | 0.20 | 0.72 | 0.76 | 1.25 | 1.37 | 151 | 0.78 | 044 | 0.75 | 0.90 | 1.34 | 1.16 | 0.66
S| 057 | 052 | 0.81 | 056 | 1.55 | 0.95 | 0.87 | 022 | 069 | 074 | 1.28 | 1.31 | 1.13 | 0.77 | 034 | 085 | 0.88 | 1.35 | 1.17 | 0.65
s | = o(m/s) 0.54 0.68 1.55 0.95 0.87 0.46 0.74 1.28 1.31 1.13 0.55 0.86 1.35 1.17 0.65
@ %o " i h(cm) 30 67.5 675 | 675 | 675 30 675 | 675 | 675 | 675 30 67.5 675 | 675 | 67.5
- /A& _H(cm ?) 1530 3485 2810 | 1797 | 1190 1830 3147.2| 2404.7| 1729.7| 1257.2| 2070 3417.2 2539.7| 1932.2| 1122.2|
- /£ _Hm) 0.15 0.35 0.28 | 0.18 | 0.12 0.183 0.315| 0.24 | 0.173] 0.126 0.207 0.342 0.254| 0.193]| 0.112
U To-£(CMS) 0.08 0.24 0.44 | 0.17 | 0.10 0.08 0.23 | 0.31 | 0.23 | 0.14 0.11 0.30 0.34 | 0.23 | 0.07
t- £(CMS) 1.03 0.99 1.05
= OMAX 1.60 1.51 1.36
- 0min 0.47 0.20 0.28
CEA pfYes -
Y 3 (10#) 4 (1o#) 6 (10#)
6/EU0 h3(0.6)] h2(0.6)| h1(0.6)| h3(0.2)] h3(0.8)] h2(0.2)] h2(0.8) h1(0.2)] h1(0.8)| h3(0.2)] h3(0.8)] h2(0.2) h2(0.8)] h1(0.2)[ h1(0.8)
t A (cm) 37 37 37 47 47 47 41 41 41
A6 A m | 022] 022 022] 009 | 0.38| 0.09 | 038 | 0.09 | 038 | 0.33 | 0.08 | 0.33 | 0.08 | 0.33 | 0.08
0.34 | 057 | 051 | 0.67 [ 1.50 | 0.80 | 1.91 | 0.45 | 0.99 | 0.97 | 0.57 | 1.57 | 0.49 | 156 | 1.42
-0 mis 0.36 | 064 | 054 | 0.74 [ 1.45 | 0.87 | 1.97 | 0.35 | 1.00 | 0.99 | 0.71 | 1.66 | 059 | 1.62 | 1.64
0.37 | 070 | 063 | 0.82 [ 1.49 | 091 | 2.01 | 0.33 | 1.02 | 0.90 | 049 | 157 | 051 | 1.68 | 1.40
S| 0.36 | 0.64 | 0.56 0.74 0.86 0.37 0.95 1.60 1.62
si~0 (m/s) | 0.36 | 0.64 | 0.56 1.11 1.41 0.69 0.77 1.06 1.55
@%"ih (cm) | 50 | 100 | 50 50 100 50 50 100 50
-/A& _H (cn?) | 1850 | 3700 | 1850 2350 4700 2350 2050 4100 2050
-£ _H (@m 0.185 0.185 0.235 0.47 0.235 0.205 0.41 0.205
UTa- /& (CMS) 0.07 0.10 0.26 0.66 0.16 0.16 0.44 0.32
t- /& (CMS) 0.41 1.09 0.91
-0 MAX 0.70 2.01 1.68
=0 min 0.34 0.33 0.49
CEA pfYs -2
Y% 3 (u-0) 4 (-0 6 (u-0)
6/&£G0 H(0.6) [ h3(0.2)[ h3(0.8)[ h2(0.6)[ h1(0.6)] h0 | H(0.6)[h3(0.6) h2(0.6) h1(0.6)] hO | H(0.2)] H(0.8)[h3(0.6) h2(0.6)| h1(0.6)] hoO
t A (cm) 39 46 37 | 22 0 36 | 17 | 30 | 25 | 10 51 33 [ 20 | 14 | 11
Eo6U A m 0.16 | 009 [ 036 ] 015 009 | - [ 045[ 007 ] 012 01 [ 004| 01 | 04 | 013 ] 0.08 | 005 | 0.04
051 | 057 | 0.66 | 0.85 | 1.40 | - | 145 | 0.77 | 1.61 | 1.69 | 1.97 | 040 | 0.65 | 2.40 | 2.96 | 3.68 | 1.73
-0 mis 056 | 058 | 069 | 0.80 | 1.46 | - | 154 | 077 | 1.61 | 168 | 1.95 | 048 | 0.57 | 2.44 | 3.04 | 3.60 | 1.89
0.42 | 0.64 | 0.66 | 0.80 | 0.52 1.76 | 0.80 | 155 | 1.95 | 1.87 | 0.41 | 0.44 | 2.34 | 2.82 | 3.42 | 1.97
si 049 [ 059 [ 067 |082 [ 113 [ - [158 | 078 | 159 [ 1.77 | 1.93 | 043 | 055 | 2.39 | 2.94 | 357 | 1.86
si~0 (ms) | 0.49 0.63 082 | 113 | - [158 [078 [ 159 | 177 | 1.93 0.49 239 | 2.94 | 357 | 1.86
@%”ih (cm) | 30 425 425 | 425 | 425 | 30 | 425 | 425 | 425 | 425 30 425 | 425 | 425 | 425
-/& _H (cn®) | 1170 2194 1812 [ 1174 | - [ 1080 | 962 | 1514 | 1302 | 664 1530 1642 | 1089 | 834 [ 707
-/& _H (m) [0117 0.219 0.181 [0.117 | - [0.108 | 0.096 | 0.151 [ 0.130 | 0.066 0.153 0.164 | 0.109 | 0.083 [ 0.071
UTo- /& (CMS) | 0.06 0.14 0.15 | 0.13 [ 0.00 | 017 [ 007 [ 024 | 023 | 0.13 0.08 0.39 [ 0.32 | 0.30 [ 0.13
t- &£ (CMS) 0.48 0.85 1.22
-0 MAX 1.46 1.97 3.68
-0 min 0.42 0.77 0.40
CEA pfdam
Y 3 (10#) 4 (1o#) 6 (10#)
6/£00 h3(0.2)[ h3(0.8)] h2(0.2)[ h2(0.8)] h1(0.2)[ h1(0.8)| h3(0.2)[ h3(0.8)] h2(0.2)[ h2(0.8)] h1(0.2)[ h1(0.8)| h3(0.2)[ h3(0.8)] h2(0.2)] h2(0.8)] h1(0.2)[ h1(0.8)
t A (cm) 78 78 78 77 77 77 7 67 67
E6G A m | 016] 064 | 016 | 064 | 0.16 | 064 | 015 0.62 | 0.15 | 062 | 0.15 | 0.62 | 053 | 0.13 | 0.53 | 0.13 | 053 | 0.13
0.60 | 0.30 | 0.82 | 042 | 0.77 | 0.35 | 0.36 | 0.38 | 0.32 | 045 | 0.21 | 0.52 | 0.84 | 0.33 | 0.86 | 0.30 | 0.73 | 0.30
-0 mis 0.74 | 032 | 083 | 051 | 0.75 | 0.34 | 0.33 | 0.40 | 0.35 | 0.46 | 0.25 | 0.57 | 0.86 | 0.31 | 0.80 | 0.27 | 0.74 | 0.29
0.71 | 044 | 086 | 045 | 0.75 | 0.37 | 0.31 | 0.43 | 0.39 | 041 | 0.28 | 055 | 0.82 | 0.37 | 0.84 | 0.28 | 0.66 | 0.29
si 0.69 | 0.35 | 0.84 | 046 | 0.76 | 0.35 | 0.33 | 041 | 0.35 | 0.44 | 0.25 | 0.55 | 0.84 | 0.34 | 0.83 | 0.28 | 0.71 | 0.29
si~0 _(mis) 0.52 0.65 0.55 0.37 0.40 0.40 0.59 0.56 0.50
@ % ih (cm) 1025 205 1025 102.5 205 1025 1025 205 1025
-& _H (c) 7995 15990 7995 78925 15785 78925 6867.5 13735 6867.5
-& _H (m) 0.800 1.599 0.800 0.789 1579 0.789 0.687 1374 0.687
0Ta- /& (CMS) 0.41 1.04 0.44 0.29 0.62 0.31 0.40 0.77 0.34
t- /£ (CMS) 1.89 1.23 152
-0 MAX 0.86 0.57 0.86
-0 min 0.30 0.21 0.27
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CEA pf ¢aum
Y 8 9 1 (u-0)
0G0 - H(0.6) | h3(0.6) [ h2(0.6)[ h1(0.6)] ho
t A (cm) - 40 31 21 17 3
E6U A m - 016 | 012 | 008 | 006 | 0.01
- 056 | 150 | 3.04 | 201 | 127
-0 ms - 052 | 144 | 298 | 191 | 124
- 059 | 151 | 296 | 067 | 122
si - 056 | 149 | 299 | 153 | 124
si-0 (ms) - 056 | 149 | 299 | 153 | 124
@%"ih (cm) - 30 675 | 675 | 675 | 67.5
-&E _H (cm) - 1200.0 | 2472.2 | 1797.2 | 1527.2 | 582.2
-£ _H(m) - 0.120 | 0.247 | 0.180 | 0.153 | 0.058
UTe-&E(@CMS)| - 007 | 037 | 054 | 023 | 007
t- /£ (CMS) - 1.28
- 0 MAX - 3.04
-0 min - - 0.52
CEA pf'm
% 8 (u-0) 9 (u-0) 11 (0u-0
6/E00 H(0.2) | H(0.8) | h3(0.2) | h3(0.8) | h2(0.6) | h1(0.6) | hO H(0.6) | h3(0.6) | h2(0.6) | h1(0.6) | hO H(0.6) | h3(0.6) | h2(0.6) | h1(0.6) | hO
t A(cm) 46 40 21 135 35 28 27 18 10 0 22 7 0 0 0
Ao6u Am 0.368 | 0.096 | 0.32 | 0.08 | 0.084 | 0.05 0.2 018 | 018 | 012 | 0.6 - 0.05 | 0.03 - - -
0.69 0.30 0.57 0.76 1.60 2.06 0.21 0.13 0.05 0.35 0.99 - 0.99 1.40 - -
-0 mis 0.68 0.26 0.69 0.76 1.54 2.00 0.23 0.16 0.06 0.34 0.98 - 0.94 1.37 - -
071 | 035 | 058 | 087 146 | 1.97 026 | 016 | 0.05 | 035 | 0.99 - 0.88 1.40 - -
si 0.69 0.30 0.61 0.80 1.53 2.01 0.23 0.15 0.06 0.35 0.99 - 0.94 1.39 - -

s j - 0(m/s) 0.50 0.70 1.53 2.01 0.23 0.15 0.06 0.35 0.99 - 0.94 1.39 - - -
@ %o " i h(cm) 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5
- A& _H(cm?) 1380 3079.6875 1797.2 | 1290.9 | 615.9 | 840.0 | 2202.2 | 1594.7 | 1054.7 - 660.0 | 852.2 147.0 - -
- /£ _H[m) 0.138 0.308 0.180 | 0.129 | 0.062 0.084 | 0.220 | 0.159 | 0.105 - 0.066 | 0.085 | 0.015 - =

U To-A&(CMS) 0.07 0.22 0.28 0.26 0.01 0.01 0.01 0.06 0.10 0.00 0.06 0.12 0.00 0.00 0.00

t - £(CMS) 0.83 0.18 0.18

- OMAX 2.06 0.99 1.40

- omin 0.21 0.05 0.88

CEA pfYa -1
Y 8 (u-0) 9 (u-0) 11 (u-0)

6/EUO0 H(0.6) | h3(0.6) | h2(0.6) | h1(0.6)| ho | H(0.6) | h3(0.6) | h2(0.6) | h1(0.6)| ho | H(0.6) | h3(0.6) | h2(0.6) | h1(0.6) [ ho
t A (cm) 21 0 0 0 0 29 10 0 0 0 27 7 0 0 0
Ao6U A m 0.08 - - - 0.18 0.06 - - - 0.12 0.03 - - -
0.68 - - - - 0.88 147 - - - 1.09 1.92 - - -
-0 ms 0.67 - - - - 0.89 1.51 - - - 1.13 1.94 - - -
0.66 - - - - 0.78 1.45 - - - 1.06 1.90 - - -
Si 0.67 - - - - 0.85 1.47 - - - 1.09 1.92 - - -
si=0 (m/s) 0.67 - - - - 0.85 1.47 - - - 1.09 1.92 - - -

@ %" ih (cm) 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5 30 67.5 67.5 67.5 67.5
-/A& _H (cm?®)| 630.0 - - - - 870.0 | 1054.7 - - - 810.0 | 852.2 - - -
-/A& _H (m) | 0.063 - - - - 0.087 | 0.105 - - - 0.081 | 0.085 - - -
UTo-/(CMS) 0.04 0.00 0.00 0.00 0.00 0.07 0.16 0.00 0.00 0.00 0.09 0.16 0.00 0.00 0.00

t- /£ (CMS) 0.04 0.23 0.25
-0 MAX 0.68 1.51 1.94
=0 min 0.66 0.78 1.06
CEA pfYa -2
Y 8 (u-0) 9 (u-0 11 (u-0
6/EUO H(0.6) | h3(0.6) | h2(0.6) [ h1(0.6)| ho H(0.6) | h3(0.6) | h2(0.6) | h1(0.6)| ho | H(0.6) | h3(0.6) | h2(0.6) | h1(0.6) [ ho
t A (cm) 21 9 0 0 0 24 21 13 0 0 19 20 9 0 0
Abu A m 0.08 0.03 - - 0.14 0.12 0.08 - - 0.08 0.08 0.04 - -
0.09 0.90 - - - 2.37 1.38 0.47 - - 0.17 1.22 2.44 - -
-0 mis 0.11 0.89 - - - 2.54 1.47 0.45 - - 0.19 1.24 2.47 - -
0.08 0.85 - - - 2.40 1.38 0.40 - - 0.15 1.30 2.45 - -
Si 0.09 0.88 - - - 2.44 1.41 0.44 - - 0.17 1.25 2.45 - -
si=0 (m/s) 0.09 0.88 - - - 2.44 141 0.44 - - 0.17 1.25 2.45 - -

@ % "ih (cm) 30 42.5 42.5 42.5 42.5 30 42.5 42.5 42.5 42.5 30 42.5 42.5 42.5 42.5
-/A& _H (cm®)| 630.0 621.6 - - - 720.0 | 11316 | 791.6 - - 570.0 | 1089.1 | 621.6 - -

-/A& _H (m) | 0.063 | 0.062 - - - 0.072 0.113 | 0.079 - - 0.057 | 0.109 | 0.062 - -
UTa- /& (CMS) 0.01 0.05 0.00 0.00 0.00 0.18 0.16 0.03 0.00 0.00 0.01 0.14 0.15 0.00 0.00

t- A& (CMS) 0.06 0.37 0.30
-0 MAX 0.90 2.54 2.47
=0 min 0.08 0.40 0.15
CEA pfdanm
1 8 (u-0) 9 (u-0) 11 (u-0
6EUO H(0.6) | h3(0.6) | h2(0.6) | h1(0.6) | hO H(0.6) | h3(0.6) | h2(0.6) | h1(0.6) | hO H(0.6) | h3(0.6) | h2(0.6) | h1(0.6)| ho
t A (cm) 19 0 0 0 0 38 8 0 0 0 33 6 0 0 0
AS60 A m 0.08 - - - - 0.24 0.05 - - - 13.00 3.00 - - -
0.94 - - - - 2.72 1.10 - - - 1.08 1.92 - - -
-0 mis 0.92 - - - - 2.77 1.14 - - - 1.05 1.92 - - -
0.91 - - - - 2.72 1.06 - - - 0.99 1.92 - - -
Si 0.92 - - - - 2.74 1.10 - - - 1.04 1.92 - - -
si~0 (mfs) | 092 - - - - 2.74 1.10 - - - 1.04 1.92 - - -

@ %0 "ih (cm) 30 92.5 92.5 92.5 92.5 30 92.5 92.5 92.5 92.5 30 92.5 92.5 92.5 92.5
-/& _H (cm)| 570.0 - - - - 1140.0 | 1260.3 - - - 990.0 | 1075.3 - - -

-/A& _H (m) | 0.057 - - - - 0.114 0.126 - - - 0.099 0.108 - - -
UTa- /& (CMS)| 0.05 0.00 0.00 0.00 0.00 0.31 0.14 0.00 0.00 0.00 0.10 0.21 0.00 0.00 0.00

t- /& (CMS) 0.05 0.45 0.31
-0 MAX 0.94 2.77 1.92
= 0 min 0.91 1.06 0.99
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u|O}IR"~ Hemimyzon formosanus iE 0SgiP¢tPo*60+ g “2]6 2g xO;Ag H x x x x x x
uZin}R"~ Sinogastromyzon puliensis iE 0SgiP¢tPo*60+ g “2]86 3g xO;Ag H é X x
201z [20y 20 Silurus asotus iE :g 60:6» ++4 EIO,Ag x X
6.y - S mé. Tachysurus brevianalis iE (6.)c(p€")6:g O60IE",8» :A, H x x
. 7 .y i Plecoglossus altivelis altivelis bz 00qggRi¢t'o*+ “2]Ag %o b x
1™z |5y 5i Channa striata iE ig 60» 6»:8 “2]A, fpe x
A62 A6Y t-+iUn Oreochromissp. bz §b-U26tg 60LbP“,60*6 “I,x0;Ag fpe x x
OsA6 Coptodon zillii bz §b-U2+»ep 6fg 60LP“,60*8 “I,x08-1f+» O,;Ag fpe x
™z >51y >51 Rhyacichthys aspro iE fg 600*8 “2]Ag %o P x
DAAZ |DAAY 4 CDAA Rhinogobius candidianus iE :g 60iE"“,8» :A, H x x x x x x x
-+ ~*DAA Rhinogobius rubromaculatus iE :g 60iE“,6» :A, %o P H x x
«7cDA A Sicyopterus japonicus iE 00qg o*A,g %o P x x
6 ¢ D#DAA Stiphodon percnopterygionus iE 00q o*A,g %o P x
| B 7c¢DAA Sicyopterus lagocephalus iE 00qg o*A,g %o P x x
cUfpe  4eU 3eRe 4euHp|] 13«0 A+Je “0,o0l 65 “0,6 Il «4 O&;D “O, 1e0%bP .+ )
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*
ey *'6€ Anguilla japonica >! >! %o %0 %0
,'6€ Anguilla marmorata ™! ™! Yo %o %o %o %o %0 Y0 %o
pli i Acrossocheilus paradoxus %o %o %o %o %o %o %o %o %0 %o %0
1] | #T Candidia barbata 1] | -* U | -+ %0 %o %o %o %o %o %0 %o
€M Carassius auratus s
o] Carassius auratus auratus %o %o %o %0 %o %o %o %o %0 %0 %o
/Jr Carassius cuvieri %0 %0
1 Cirrhinus molitorella %o %0
0] Ctenopharyngodon idella %o
ENE Cyprinus carpio JE
£ Cyprinus carpio carpio %o %0 %o %o %o %o %0 %0 %0 %0
g *Sé Distoechodon compressus %o %o %o %0 Y0
£ y “m Hemibarbus labeo %0 %o %o %o %o %o %0 %o
/I »&[ Microphysogobio alticorpus %o %o %o %0 %0 %o %0 %0 %0
-e» & Microphysogobio brevirostris %o -eN* %o
/3>~ Onychostoma alticorpus %o %0 %0 %0 %0 %0 %0 %0
ul>" Onychostoma barbatulum %o %o %o %o %o %0 %0 %0 %0
Tg-+T Opsariichthys evolans %o
%o h - +T Opsariichthys pachycephalus %o hT %o hT %o %o %o %o %o %o %o %o
pliVv Paratanakia himantegus %0 " K5 %0 %0 %0 %0 %0
aG Pseudorasbora parva %0 %o %o %o %0 %0 %0 %0 %0 %0
®Yaz» 0 Puntius snyderi m » “m » %o %o
/| OE SO Rhodeus ocellatus ocellatus %0
V ¢ 0 Spinibarbus hollandi %o %0 %0 %0 %o %0 %0 %0
in~ Cobitis sinensis - %o %o %o
Y 17 Misgurnus anguillicaudatus %0 %0 %0 %0 %0
ULRK]™ Paramisgurnus dabryanus %o %o %o
jEp” Formosania lacustre pl; " pl; " %o Y0 %o %o %o %o Y0 Y0 Y0
1Ty u|OIR"~ Hemimyzon formosanus %0 LR~ %0 %o %0 %0 %0 %0 %0 %0
uzZin}r~ Sinogastromyzon puliensis %0 %0 %o %o %0 %o %o %o %0 %0 %0
20y 1£720 Pterygoplichthys pardalis %o
SYy u| 2 Liobagrus formosanus u|sy %0 %0 %0 %0 %0
20y 20 Silurus asotus %o %o %o %o %o %o
220y 6220 Clarias batrachus @o A %o
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6.y I 2 6. Tachysurus adiposalis plo& 0&
' -S m6. Tachysurus brevianalis - S0& M |0& Y0 %o %o %o %0 Y0 Y0 Y0
ey i Plecoglossus altivelis altivelis %0 %0
Z f5i Channa asiatica %o
51y =5i Channa maculata %o %o %0
5i Channa striata %0 %0 %0 %0 %0
Y—y 6Q Monopterus albus %o
Ty ge Gambusia affinis y: %o
’ b . T Poecilia reticulata %o
OsA6 Coptodon Zzillii %o %o %o
Kgt= Geophagus brasiliensis %o
A6Y . . pY 10m
f-+iUnm Oreochromissp. anyi %o %o %o %o %o %o %o %o %o
LJK= Parachromis managuensis %o %o %o Y0
>5iy >5i Rhyacichthys aspro %0 %o %o %o %0 %0 %0
4 C<DAA Rhinogobius candidianus %o (DA A %o %o %o %o %o %o %o %o %o
~¥DAA Rhinogobius maculafasciatus %0
-« ~DAA Rhinogobius rubromaculatus %o %o %o %o %o %o %o
DAAY u- -DAA Rhinogobiug simi.lis %o %o %o %o %o %o %o %o
*7¢cDAA Sicyopterus japonicus *1D¢ %0 %0 %0 %0 %0
|D7cDAA Sicyopterus lagocephalus %0 %o %0
8 KD #DA A Stiphodon atropurpureus %o
6 cD#DA A Stiphodon percnopterygionus %0 %0
0*
%ok a: Macrobrachium asperulum a: %o %o %0 %o %0 %o %0 %0 %0
pla: Macrobrachium formosense a: %o %o %o Y0 %o Y0
1%o0:y h“a: Macrobrachium hirtimanus %o %o %o
pO©a: Macrobrachium japonicum a: %o %o %0
ca: Macrobrachium nipponense a: %0
Rp:y 77AIL: Caridina pseudodenticulata iAl: %o
“Ael: Neocaridina denticulata iAel: iAel: iAel: iAel: iAel: iAel: iAel: %o %o %o
>0y 458 Candidiopotamon rathbuni >0
Edy YEI|6& Eriocheir hepuensis /| 6 /| & %o %o %o %o %o %o
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