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Abstract

This project completk the ecological monitoring of fishway and the
upper andower reaches of Shi@ang DanonMarch9-10, June 910, August
18-19, and November 1t12, andtwo additional investigations @hihrGang
Damfishway were completedn April 29 andSeptember 2 A total of 2,831
fishes in4 orders,9 families, B species277 crustaceans 1 order,2 families
and 3 species 8,131 aquatic insectsn 7 orders 23 families; and none of
zooplanktorwere recorded in Shibang Danfishway and thepper andower
reaches stationg total of1,211fish in 3 orders 5 families,23 specieand 55
crustaceanm 1 order,2 families, 3 species were recorded in the six survey
the fishway. Ecological survey results show that this section of the rive
low environmental pollution and abundant biological resources. The re
include conservation specidike Liobagrus formosanuysSnogastromyzor
puliensis and migratory specieslike Anguilla marmorata Sicyopterus
japonicus Macrobrachiumlatimanus as well as the more sensitive to wa
quality, like Onychostoma barbatulumHemimyzon formosanusave alsg
recorded, if the fislvay can be fully established in the future, it is believed t
the ecosystem of this section of the river will be more complete.

After comparing the fish survey with the historical records, pintgect
has newly added speciesof fish records:Distoechodoncompressusin
addition, Onychostoma alticorpuand Spinibarbus hollandthat have beel
recorded since 107 are invasive species native to the eastern and s
watersheds of Taiwan. According to the record results this year, it c:
confirmed thaDnychostoma alticorpuandSpinibarbus hollandnave invaded
to large scales.

After investigation of thiproject it is found that the entrance and the fi
section of the fishway have been siltated to form a slow watershed typ¢
rest pool of the firssection is also overgrown with vegetation. In April,
water volume is extremely small. Thettomholesin section one and sectid
two are blocked by mud and sar&ince there has been a problem of block
between the fishway entrance and the firstiseof the fishway in the past,
is mainly due to the backwater of thglling basin If the stilling basinis too
high and the flow of the fishway is insufficient, the fishway entrance ma
silted It is recommended to pay attention to the flow abads of this section
in the future, and increase the discharge flow of the fishway when nece
so that the silt in the culvert segtion at the entrance of the fishway c
discharged out of th&tilling basinas much as possibl€nhe problems of olgt
siltation and jet flow also affect the ability of fish, shrimp and crabs to t




Keywords: ShinGang Damfishway, ecologicalmonitoring

A-2



> e, -1
ABSTRACT ..ot A-+a! @,0 8o
f< 0 B oottt e 1-1
11 @ e s 1-1
1-2 @ 2 o 1-2
1-3 A D N oo 1-3
1-4 ADCZFEO oot 1-4
f’ @  3W e 2-1
2-1 i Y X LU 3 2-1
22 PY X M S B e 2-3
fY G S—AD d s 3-1
31 g S—ADAO 3-1
3-2 0 S A e 3-2
33 L¥jYX p+e¢ PP q“,,0p ... 3-10
34 Y [80 BEK e 3-10
35 a[IUO:AV20 i 3-12
36 oD W Toe@EK e 3-13
fd ADZIAT e 4-15
A-1 P S e, 4-15
4-2 p¢ p“ S— e 4218
A-3 AD Z 1T K e 4-22
fo g S—O02H@ TOU i, 5-1
Bl ¥ S H @ coeeeeeeeeeee e 5-2
B2 iB %S H @  coooeeeeeeee e 5-18
5-3 *8i AW  hH®@ e 5-22
54 E2]S—H®@ coooeeeeeeeeeieecceeeeeeeee e, 5-25
55 O, LP“,S—H®@ oo 5-30
56 FOAH@ oooeeeeeeeee et 5-30
57 Pa0g0 @ oo 5-34
f & H U L | oo 6-1






ULL YX POUU et 1-1
U2 “ gO00 €iU e s 1-3
U2-1 GYXOUU et 2-1
U2-2 U ag0@IiU e 2-2
U2-3 U™ 3E AETU e s 2-3
USB1L e02ADa3U et e 31
U32 e dADAT et 3-3
U333  +OTOAEAT e e 3-3
US4  E2]@EAAT oo, 3-4
U35 ~¢ f\Qa-bp @-3U e, 3-6
U 3-6 ayguU B ettt ettt emee e ens 3-7
U37 pPa00EOUC@U i 3-8
U3-8 (YXOEIAY €6 iU e, 3-11
U4l PEBC@U oo -17
U42 p 2ay0=+la @ ettt e e AT
US-1 T8 CP *7 —€@ e, 5-12
UB-2 X ED *¥7 @ s 5:12
UB-3  PeO *7 =€ s 5:13
UB-4  Pot *7 @ s 5:13
US55 CE#f (KXECP) *” =€ oo 5-14
US-6 KX P *7 2@ s 5:14
UBS-7 VT % o8 e 5-15
U5-8 T8 ¢P E2]" =€ e 5-29
UB9 KX P E2]” =€ e 5-29
US5-10 VI E2]7 =€ e 5-30



AZu

N R U T €1 = = =Y P 1-3
A 2-1 iYX pa :6*,Up (2021 11 e )......... 2-8
A22 jYX=a “* S—H@tUUu e, 2-9
A31 "¢ 1% 3K RPIE*A i, 3-12
A32 1TUOB;AVZOP3A e, 3:12
Ad1l ADTK' A e -23
AS51 UG 88 *+8F  (CJ oo eeeeeememe e 55
AB52 UG 88 *+8F ((J Do eeeeememe e 56
A53 PEUEE ¢+ 8/ e 5-7
A54 UG “,im PE@%oH@ oo 5-18
AB5 UO 10* o 2 8/FE oo eeemee e, 5:20
AS6 % NOU NA e 5-23
AS7 UO E2],°58/F e seme e, 5-26
A58 UG TOAEHD oo e 5-31
A59 2 p 081é 0 -+ fg083 e 5-32
AS510 p #-U .79 A$50 e 5-35
AS11 P H-UEDPa0 e 535
AB12  PaZEA e e, 5-36
AB-13 JYXteaE T A e 5-37
A6-1 110 jYX “ “OS—tUH e, 6-3
AB2 jYX=a ““ S—H@tUL e, 6-4



f < aB
1-1 @

- 921 ;eceUjYXzL 6A'u™>> “ 4;0v & &
@0dauU“3+1@6AD™ §-SPXO™AP 16 & «p Z
UiYX p (U116 pA3-to 90 4 16 OAd 90 12
11 tAde pip™>i-YXU kLDf'ae p6-,0a
phe€O3 £ pU@-FA 03¥ & [pdeexr (@ =)+/ 259.57
® 0@+ (% +)+/ 26940 OtTA 147 & 0!- #Q@n©
(Pool and Step or Pool and Weir Tyge® nU+% b “ D 1” 0




i sy 92 3 13 6 o=+ f 09215002180 ,44'D (V)
D06 akLU m»a[“ =1Uqgo660L¥i° W &6°0
°a[ AkKLOUD“ O3BiI*WO YU >-qpOo6[ce
>@ PEII32+0¢5/&" 4;DY> OAL¥;YX P
“w5W 60+‘W\ pPDE!p "e@,p..iDOfL
|6q%le@ 6@ %IjYXE PTé& 2vf (- p ) Qg
“Weq6S—=+ p3e¢" g iS060:éU>jYX p>1
AOpoi"“,,«dVs” pU|++“ TWefiod

AEAU{YX paz0"“ fio+¢ Prp q“ We"
Bide@ AbO Naed 3 :*«*{8§/0D 6 —fdKOTT
KTiiK+l1U&a-i" ;+@éKO6VOU>s”"jYX p**
,o*8s” O0fiYXU%b“, ‘'yUd Og Ve, s”
P¥l% PoT“,s” p'NideYEK{YX p+e¢ PD*
Wefi 0

1-2 @ 2+

c602@ V—" q66“ qOW éK=+ [] fW FaéK
AbDzId6r%0 suz+u

<& V—* qb6 ( ““, e Y6:iYX p+e¢ PD “*,
[oq6W 4o

'd V—" q6 ( ““, e YJL¥{YX p+e¢ PD “*,
Upné Ixo6 XiOuEs

Y6 «@€éK p=¢ bD “,, ¢ = S—8§&A&DAafo‘>
iYXU¢ Pra"MBDyU6O@¢ P* tpDi# 6

dé éKIUa-§ *i BOD"i6'> q“ WeDBid

06 £aie Jvi O | (- /ED-0)] ffi6eK -
Tg+ p+O* [AlD

46 A£A4l14ay0-p~>-q" 3A fqéo W 60@Tqg”¢
1% 3 KO



ZO a[ 2 RejYX p+e¢ bD ““ 584fpe=+
3eRe0 gq“ ‘yUd g S—bpl1a4;0;avP306

1-3 Ab N

02D 6 —¢b? PégAu 1.7& ¢pPd 2.,X¢Pd 3.
psOd 4. pex O5.CE#f (KX¢P)86.KX b3 7.vi (U 1-
26U~ ' GPSa+dA 1-16

A11 U- GPSa+

& | - GPS & +
1 6 ¢p N 24.279202F 120.805672
2 XCP N 24.282571F 120.769201
3 peO N 24.282529F 120.768841
4 pez N 24.282461F 120.768608
5 CE#f (KXCP) N 24.282140F 120.767245
6 KX b N 24.281909F 120.766848
7 v N 24.279060F 120.757813

o ] = ==z

RO, 60 ok (215 )
St - coEThTERARE B
. EEEA . RABEfER
% - RIEADBRENSE—
1] 7K1 -

iUpe :GoogleEarth



~

i p¢t P g* qo%l 4 60 *0:0*0 E2
]+O, Lb“,6ee-"0pe,*” + § /E6,>1"+:dOA
CTO: dbée;d~Y¢ 41 =-* A yO P gbéa |”
e:dedab- 1.Tép ¢P6 3. peOd 5.CE#f6 6.KX
b+ 7.vfu ; 5¢-x 0 6 5.CE#f (KX¢P) pnaAjy
Xé + AEuUp6 d|bS— 6i” €dS—a-06l" €d
D= AG 2., X¢b+ 4. petCE#;e°T(q0,>,aAi0e
- !-AC q *UAY~0101"+;d6" daed E2]06

—-LPO,'g6xé5/&1U] Tqé6 @ 0O peO0 pe+©
KX P;6 AA txE06q0@ ‘lpdzazl 1.1é ¢bd
2., X¢P3 S5.CE#f+ 7.vf b 4en b

pa“ qo¥l 6 0 u peO& *+:0*%leed~+

6EONO 60 py W pa“,I”ATo 6xPoMI
CiYX p' i66 IZ Tkbuy 164 «S—0DbA
Owo,> :6*YO0e:d Opu‘A,06

1-4 Abéz+ao0
foie 2vf (—p ) q“ +%b“,q6S—
(¢) ¢ P*"p g“ qb

qbez qéeet (U1-2) q6iw=+ d
1.Lb 1.7é ¢p 1. @4 6A 4 @ =28 ©
2. “2] 2. ,X¢b (IEt “2 2.S— 06 !op % * f1U
3.iE*“, (:8| ]S—*'6 *S— *? 19
*) 3. peO (IEtLbP 3. *+:6*01"Yd™ND .
4, * “, %35 “2]1S— *Y| dA,%ledd— bPoCbaxa
4, p++CE# (IEt IKA 100z 6
Lb “, *36 “2] 4. 1~Y «;d && **Tqgd Y
*1p *S— *?) iE“,'S—0i” €¥%lee

5. CE#f(KX¢pb) (1| ao
Et “2] *1g xS
_*2)

6. KX b

7. vf

*1 > 4A A4OCE#E T&460© p«O pa‘ “2Juyéh S—

1-4



*2¢6 1A TE6 GA‘Y~6"1~0%] *+ ‘S—0
*3 576 O Ttx-01"'LP*,**Bi»6YDS—'@ ‘Iuod
(") p-O*° q0
qoez qbéee qoTw
1. @6 06A6 @ =6 0€6
Oém» 24 » 0¢6— p
6¢ ®a0xeidc pUD..%
[C%+ P *7:0*0) @
+ y \e0l0ae@ p(¢
L fo#a*,008( dP@
b e ) p6aPCEPADE", G
3 —|I(‘)(')/CE 2. WAé.C,)iYXAD‘%op(I:
' % O6upuwcec 10 ?- 3 b
06zq6 OQx Spo ér
6 0
3.Z pd AT0"x€ad
ay Yd™MNDP.O d
>€ |]S— o]

'6L¥jYX¢ P© pb q“,,eUp
(¢)iYX¢ PO pb *S—Upud
(") iYX¢ PO pbD:*S—Uub
(Y) *@ T4 X p%D“ UpuEDd

Yo OgiYX pse¢ PD [+ f] q“,ér"i

(<) £ale Jvf Oi"
[ (-£8-0)A16

W 6éK

+Tq+ p-O"

(") idlay-p~>-q UP fqé 68— AFdsihxEs

@ g6 Nbo

fW 0bgU heTqg”¢!% 3K




ddca[IUO;aV20
«20! RBejYX p+eC PD “*“ 044fpe=
3eRel q ‘yUB g“ S—bla4;060;avP36%
ba[ 2 6 “§ 50 “6U*AiYXOABI OGO
=" N @0BO 0

Odep“ W fe@éK
(¢)<p Y+ KS—W 0¢YEéK{jYX pt+¢ bPD*
Wefio ' Ogf ** PO", =¢ b“ tpbi#
0
(") 0fdK (Richness indexy T fK (Diversity index)]ji K (Evenness
index);*@ éK6 hB«6 ¢ilO C S—H@"'“,i-
pg 6
(Y) en p++¢ gb“ Wec pA3|b°ODBiAl o}

46 AbT«<+ @T« —NU;
c[UeAb+ @T<« —NU®8 | [ %> %8§oen T« o)



2-1 jYXI1U 3
2-1-1 ;[0

i YXO-"iIqjYTu~>ipoiép b 1.1 ZA6~
TRERE: 23 ®@Z06jYX0OUBU 216ijYXO-"iqjYTho

C!iYIyTqo™ fRZ6f36? +e—;lyTqOOG Q" x
T6RZOiYX A—f3i6? a¢tb«6uo

ABE
(2] S
EEE
©
140
@ '-Efia‘ﬁ
iﬂ%% KR
@ @ afdE
RYUE
YRE
@ %3t 2
iUpe :Google Map
U2-1 jYXouUu
2-1-2 —IqWI
iYXO-u~>-gqa06p0O-qérdu 22 COU>e
'e-1g%CD %+ é6u¥%oAl 1242 2Z6-q_ HA 1,235.7
S &®Z06 sjo- A& 2590¥% & 6¢tbhael %I1C672CQD...0
eDi—2L'>+ &> -6 0+i0+@-De YybD2L"’
>Ae—02A 71 |>UU —06?- é>p'e- éu%o’

Yy>Tea>t =62L'>+ é>-0'4aA -UE€u~

2-1



>Op~>ipeel -HOAE%ZO -U‘pn™>,-?2zw 40

¥féropu czw a b 3&ZA «OH>0NUAE 5
e,>0» >6-Y>06Y->61p>6ce >;8 >6-0C"d
>pbB-YQg;?2? —es836 paelIOOhadpuKs 6pr
1/900x{ YUE) K=066¢. T+piuT-UA=-. u| GU®G

:f /£ ©
W £ 9]

BRREE

PUBYIERKO

I @ @ e BERBRRB

A iiiiitare wi —RIRTRRES
g ) Wi — 01 (0T D) REEER
¢ AmunERRIE KPREF w— SUOBADGDAE
® REKHSIKIRE He8 = SREFRKADGKE
A ssxmemrticE I skee = S2ATRBE

[ x=mnsm

GRS TR |16

AEATRBEC 2\ AT A0 R RN T

W p U= qpOo[ee>@ 66.y syb 101
U222 p~>-qéiu

2-1-3 WeU|

70 p| *SaY-p™>¢hb <3E‘ew (U2-3)0€pn™>
'eWwOHEtzwéwdU%éwdC"éwduzéwduzO& 8-
Y "+—qg ;01 M, &ewOEt %pdew;'-U
|6!-OEs”"DUC» ” 610 ->Ap~>Sbb<¢ -6-
UAXTC"XOYeu™Ho\ U| —@>-AF&dezwX4ao

e >Ap™>ibppbbc¢ =6-GzX b 2@ ZAYp~>0
\' U| —@>-&F&4+0GzSp#401p> - D¥% =+

cuzéw 6#¢POE®" X —@>~/F%e O#0?N> -

P3% *clzewaz2¢h 200 @ AdbB< ¥Hp —@>-

2-2



AEYeda26

L >¢bP\ zw 42-YU#OU SewdA' e3¢,
>QzpYe3pe66uz0O& +-Y "6-'pYewoddi O
‘e+ 0+ pYBTY ODP-AA&4 undoO- b‘2g 4ap

+>p O wb— w! 24» E-OEDPji— 06 «¢b §'
3l O+ 9 bA»; i—o6¢c O A£¢rafoéez-Yu
#+iYX'STES600SiU~ +-0
z e i
(73
i krr.r;%ﬁEtyJII Eiﬂﬁﬁ S TR g -%
3 IBE%}II AR @ = SR i ﬁ
NEle i . 0]
SuE E amm FU8
o
Bl \&)J= s
+x2 Ag=ll
W pe : sy sOABM 6106
U2-3 p~>3E aéil
2-2 iYX A S—odyp
*02 &,-iYX eBpu > aq¥lt go6062'T<O
E-092 KiYX p ES—& 94 Kp~>? jYer,Eae®“
+ *S—026 94 KijYX p E‘WY¢ P~p g“ q
66102 p“>A S—0o 107 KiYX p“,q0d 108 Y X
pee Zn$“, Weqo 6109 KjYX p+e¢ b“ Weq
GO0epi" XOU%o' :0*,oU b iYX pse¢ bg
Aol , 0u% 14y 46« *6"D* 3y 9« 00A 2-186A 2-2
¢ o
—¢JT<l uYi¥YX p E "PS—H@b o)
«<6to 92 KiYX p ES—
@ - 92 O06s” ayAp‘'sS— AD (£T 620m)6
c @ICA"\ ul -+ (\EW|#T O] | 6o NT (\€ %o h

2-3



4T )BAG B-»&[BZ f516™" (\E.6E ); 7 *=
/|6 (\EYEI|G )0a: A%ka: ;ei'O,0"x

72Z€opc p"PDAOE* ='"\pY I+i 6% hT (\ € %o
h-+#T )Y «1/|6 (\EYEU|® ); 3+“0uAp’ _r0O06

pa +'8/4&0 u| -+ (\€p|#T )ou| i -IT (\€ %o
h-#T ); 3 «(i6e@ AApH@pide p* @<b66e=
1@+'U@iQY _ x06 al Gpdu“,¢% ‘O0sIni

HO—- p'AKh-8iyZ + ‘&6 a0 ““," ¢ %o,

e yUV33%< Ae0?2 o)

' 94 Ku~>? jYor;Ee* + *S—62

@ - 94 06 0? jYeUil—-«* S— 06> 7t 12
A¥%l 6 S—( E4:6 2006)%¢ *IS—H@A@ 7y 17 06
efpzin}R~A4;* Il - “O,06 17« *{0] 8
0" 4770] *iD/ 0Q@ p > Ea* Pi- Y>
0 q yéeoA@ 7% 0+10-A6AA+A-UidEa
‘W 6620 @~"-p">-qbDE&e“ ‘W36 L,"
W & ¢

Y394 KiYX p E'WYT¢ P~Ap q“ q6
c@ tAOpP% 29 * (0o¥.npa 02006)0 c1¢h‘p

>rad O\Vc@ op 17 +>/@Ui ( E4 ;6 2006)6¢
id,s%iol0 1%i*8"e", (23+)60 " UirGTa
NO% b, 6('y ‘,eDfd” "G%o b ™' (\€ "

6€)0 " EtxP8§ YVAO ed06pu‘a;*,epzZin}R~6
« UECA KyQO'\e,«UOU 6@ 1%YNOD

UXPIT WeAU'iYX p ES—T« (£ T 62003)"
\6¢ 2003 0 :‘S—H@pu ¢O©f<«N 94 7 Db'‘A
Ti"6¢c pa* *8§A£ 1i0"11@p,*€ ... %Pl
Ad ‘,es/,oP¢c p&a6}d p°ra ™' (\€,6€ )0

2-4



-

i«ATQE©% p'=-&Ah»6 ,¢tN* “Ueese *

> % "N "6, % f' N 11 OEO®'\ pa‘ *e
*O8/EYy ZCxibdg 12 "y 1OATd »,cdt»"

s¢”y *(Ai 6 Ai<"m»?—- fYN qgo* 1t3 y
EQO0@ %06—u| O}IR"‘8§AEBi6QO0aUcjY X a ‘% b
¢% Oupuw,¢ 10 ?2— 3 PO6—-¢~N piOE"\
hipz *6E- U] i I hT (\E%h-2T ):61¢idp
Z *g¢ 2 PDUOE 41'%bP\¢0QEM»% NYE % b
‘AT"“0%6+4T02'6MOidPZ * *¢@NpeDQ

Ubyn 41'%PATOP 10,«aA peJ‘i AI1160

+iYX PKXOvfp ¢b k b 464 ..o ro'p

Z * dést%0idb’'y @ 61 O'S—OEE|60i

d* ,"% bz 0
%GA ‘ pd *6rS—H@'\0pe peO| *
ky6l¢ psOIO@e* [H,” Iq a‘'eae 6-{ p
c0‘pOU@ b6 UE p‘i £6BOQO'\ *ér"
AT pilgq"idodg¢ 94 11 ‘S— 6aAd0 E
pE i 6C¢UU Ep ]6 Opyé* *yaicEp |D
6 h o' pi hy *érg" 12 * ,64A pi-
Ahpu6-U0 "=*ATD 6 *Q0és «x—=Ui»0¢%0Op
O p* *érhAs;j60 " al CE<Pud

@ H¢J'S—H@%Ii'\6 pcO‘wWeDEQO"' &°
PQAE', p@+ (% +)'-0x/6¢% " * d¢ % %o Cb"
U ~pi6_/E, Dec@'Bzdad @Hu'> % +'b

8

doé 107 KiYX p“,q6

107 KiYX p“,q6 (nE 62018)06t@-jYX p+e¢
Po6 iop 8y 24 *0"Q@* 3y3+6 E2] 8220y0
O, Lb*, 706 patop 7y22e« *6"@* 3y 30"
S—H@I¢ "o lU&%e** Weivafdd pi E—~

2-5



G% b‘ +'6€5, '6€T0U ThABB u|>" ;0701 %o
Y-&:;*uzin}R" 98 Spa;;-6u'-‘0O!5 &
* “O,0TEAY-+4 O&;* “O, 0+p|SY (\En
| 2)6\f" e&% q‘p+“,6g]]d E;6,p)E’
pPDE!S&L¥ poéibnl ~a* g“ 36Cipo
c@ O %I pYeg§63063 H@6T6 -AT hod
1t3 H@ Y06 Alive, Y6 paU@ -f Q,YU*
+1”1 61¢ peOH,¢ UPb'OEY!> p@=%-0
xO+ p b & (KX):b'6L| p@zxeUi..f pdbent
% +CcY¥% £/ QOil‘'tpbeé p@+O0!«‘b'@FQ>
6200&@ Zn' © 6i6\f-KX¢ pPOLuUU-U
p,..f p6lKX¢d PPO +i11OO”ed EIjY
X p‘DElp' 6( Bfo O°.[ pd0¢tme DE..an
bd - piSAbl Ubm»a[ @q6064 pb o)

06108 jYX pae Zn$“,Weqb

108 {YX pa Zn$“,Weq6 (u|> 62an 6201906
-6 28 ! pe +Znb6éBd> 7 3 2?2 12 4 %l 14
& -)i>> ++ +Zno6hAe 6y 17+ *0Et,"
6€3 A(6€y )ou|i HEEMAGL|#T 12A06%h-xT 2 A64G
1 AGE 1A6e 3A6° m3Adu|>" 5A6/3>7 29 A6

V¢ T3AO0CAEY )6;xu~ 17 A6p |O}IR™ 303 A6uZz
In}R~ 32A 0¢CA}"y )64C<DAA 12 A DAAYy 6-Sm

6.4A 6.y 6t-+iUn 26 A =y Y@ e 481 Al
E“en  83°0fpe — 3eRe A 17°0°@* G 4 y 4 +b
éqgA% ka: 40 + 1% :y +YEI/|6 4+ By 6

>0 1+ >0y 0iAel: 1+ Rp:y A “e0ei

SBAN|] 6 fpe] 3R 6LA}(DUGBE“s *
A@420 A6fAO% ka: 40 +0+YEI|G 4 +6 >0 1 +
( >6y 6 iAel: 1+ Rp:y OJU r...+-7? 16 &”

Pe¢PDiYXa ; «ipZin}BR"AmAneae«<(«4 O4ED

2-6



“O,) é-4;*0Aa 32A 61U0;avozyéod?
8 17 PI1UO;0OAT“ 1a@0A 37 “P62206+ 8 18
o»f-A 25ub06z20 0

40109 KiYX p++¢ P“,Weqb

109 KiYX p+e¢ b“ Weqd (o¥.npa 6202006
t@-iYX pse¢ PO OH%o 5711y 29+ 4822 A *6~
@*1723y5e«246A06 E2] 7725y 10583 +60, Lb*,
20 pda S—tAdu%o 478y 22« 2537 A *6"Q@* 1
73y 4e 145A6° S—H@I¢C *a lU&%oe*" Wei
YofdOOUIE—-&;*,e H| 2(XO€¥Ap|SY )YOuzin}
R"00+"G%b',6€06 1D CO>5I6YE|66u|a:
©h“a:6E 0 fhA8B 'p|>~ 8u|O}IR"B>51;:6
"OU%e&% gq'pxt“,89]];0,p)E’ pDELSe

L¥ pdibPnl ~a* g“ 36C1lp 61U0;avozy
é6t 100;0AfI %“OA 32 “0+iYX- o»f-A 22
“De 07206



A 2-1 iYX pd :6*,-Up (2021 11 6e )
y a0 i U ]
Acrossocheilusparadoxus [
Candidia barbata M| #T
Carassiusauratus auratus o
Carassiuacuvieri /J '
Cirrhinus molitorella 1 '
Ctenopharyngodon idella U ‘
Cyprinus carpio carpio £
Distoechodon compressus g °*Sé '
£y Hemibarbuslabeo m :
Microphysogobioalticorpus 13 » &
Onychostomabarbatulum Ml>~
Onychostoma alticorpus 13>~ :
Opsariichthyspachycephalus %o h - T
Paratanakia himantegus iV
Pseudorasbora parva aG
Puntius snyderi Am o »T
Spinibarbus hollandi V ¢T '
Formosnialacustre = |
1Ty Hemimyzonformosanum H|OIR~
Sinogastromyzomuliensis MZINn}R~
.. Misgurnus anguillicaudatus 1"
y Paramisgurnusdabryanus MRK]"
Rhinogobiuscandidianus 4 C<DAA
DAAY Rhinogobiusgiurinus u-+DAA H
Sicyopterus japonicus *1Db¢ H
€y Anguilla japonica * '6€ H
Anguilla marmorata , '6€ H
20y Parasilurus asotus 20
6.y Pseudobagrus brevianalis - S mé.
. Oreochromissp t-+iUno '
-y Parachromis managuensis LJK= '
51y Channa striata 5i :
51y Rhyacichthysaspro >5i H
Macrobrachiumasperulum %o k a:
Macrobrachiumformosense pla: H
1%o0:y Macrobrachiumjaponicum HOa: H
Macrobrachiumnipponense a: H
Macrobrachium latimanus h“a: H
Rp:y Caridina pseudodenticulata |’,A/:
Neocaridina denticulata iAel:
6y Eriocheir hepuensis YEI|& H
>0y Candidiopotamon rathbuni >0

HOAG%bPd ' Gfps

2-8



A2-2 jYX = “f, S—H@tUp
R 1T €ol 0¥ 0¥ o> 0¥ 0¥
02BO A A 2 oA A R
[eY [eY .npa .npa 02an .npa .npa
iYX¢ A e - e - iYX e - I é
S— N P 1km 'e vf vf p vf vf
A 2003 2005/7 2018 2019
S— O 12 2005 ~2006/6 7~12 10~12 2020 2021
, '6€ ™! ™! %0 %0 %0 %0
*'6€ >! >! %0
U | i - %0 %o %o %0 %0 %0 %o
%o h-+T %0 hT %o hT %0 %0 %o %o
fc-+ T %o
u|#T pl-= ul-=+ %o %o %o %o
U | >” %o %o %o %o %o
[J>" %o %o %o %o
V T %o %o %o %o
g *Sé %o
T m %0 %0 %0 %o
1J» & %o -eN* %o %o %o %o
-e» & %o
Am »T %o %o
U | iT %o K5’ %o
/OET" %0
aG %0 %0 %0 %0 %0 %0 %0
a %o %o %o %0 %o %0 %o
[Jo %o
£ %0 %0 %0 %0 %0 %0
£ %o
0 %o %o
1 %0
1" %o %o %o %o
HRK ] i %o %0
in L i %0 %0 %o
¢ 0& - S0& %o
- S m6. 1 |0& u|0& %o %o %o %o
ul 2 Kt |SY %o %0
ny |
t-+iUn / man %0 %o %0 %o %o
=
. JK= %o %0
4 C o A %o (',DA A %o %o %o %o %o
u-«:A %o %o %0 %0 %o
-e oA %0 %0
«1D¢ %0 %o
>5i %o %0
H|©}|3~ %0 H|}|3~ %o %0 %0 %0 %0
uzZin}R"~ %o %o %o %o %o %o %o
yEU” Y pl;x” %0 %0 %0 %0 %0
20 %o %o %o
7 f5i %o
=5i %0 %0
5i %0 %0
@ 0} A %o
6Q %o
[ %0

2-9




A2-2 jYX “*, S—H@tUp (»)
A 1T €ol 0¥ 0¥ ul> 0¥ 0¥
602BO A A A oA A A
[eY [eY .npa .npa 02an .npa .npa
iYX¢ . 1é - 1é - iYX I é I é
S— N P 1km e vf vf p vf vf
A 2003 2005/7 2018 2019
5S— 0 12 2005 ~2006/6 7~12 10~12 2020 2021
ge M %o
%o k a : %o %o %o %o %o
LOa: ) %0
°a. a- %o
pla: %0 %o
h“a: %o %o
I’A/ %o
iAel: V %o %o %o %o %o
YEI|& *l/] 6 *l/] 6 %o %o %o
>0 %o

8 08]qe6*U£L£6ACUE!O-fU

1.€

2-10




fyY

~

q“ S—Ab d

AWK TH

|

L0k 2% 1)
o EAERS

* By

|

!

AT ARREEEMN

By SERLETF
iRk B

A 06 B
#3t o

‘
AT AT AT TR
R RIGEN S

5 1o) AR 3K KA
KRR

B30 KT o Hr

(@)

U31l o

{

ST TS

2Ab-3U

qéeed (U1.21)

q6Tw=+ d

1.1é ¢p

2. ,X¢b (IEt “2
]S—*lﬁ *G *2)
peO (IEtLP
u, *36 “2]S_
pex (IEtLDP
u’ *36 u2] *16
*S_*Z)

CE#f (KX¢b) (]
Et “2] *18 *S
_ﬂ)

6. KX b

7. vf

*l)

=

3.

4.

o

.@4 0A 4 @

=28
flU

o)
S— 6 "
14
*2:8*01"Yd™ND .:
dA,%leedd— bOtbPeaei
TKA 100 o

I~Y o;d @& *Tqd Y
fE“,'S—0i"” €%le

ao

Lb “,0 2L
OM;Ey@80
“2]0 A0 &&>
foc¥ foO:-a
0/ED

oM

_— -u¥a

Ouaxead

3-1




*1 > AA AOCE#E T&46© p+O pa‘' “2]Juydh S—

@ o
*2e6 TIA TE6 GA*Y~8"1~0%l « ‘S—0
*3 >76 O "tx-61"'LP“,**Bi»dYDS—'@ “1ud
16 p.O“ qé
q6ez qbéee qoiw
1. @6 O6A6 @ =6 0€6
Oém» 24 » 0¢6— p
6¢ edbeedc pUD..%
1C%+ P* *1:6%0)@
+ y \e06l0ae@ p(¢
1+ To#a'“,00e( dp @
2'_ 5 * p6aPc¢tPA"DE",d
s ek P 2. W a6iYX a‘%p¢
- % OO0pwe 10 ?— 3 D
O6zq6 OQx Spo ér
6 o
3.Z po AT0"x€gad
ay YdA™MNDP.O d
>€ ]S— 0
32 g“ S— d
62 q“ S—a0 0 *6:6*6 E2]+ O, Lb
“Ylee ~6EOND -0 OopY 10 i p¢ b
q“ qo6 %l 4 60 *6:60*6 E2]+0O, Lb“,6
& Ole,*” + 8 £O,>1"+;d6ACTO: doe;d

~Y¢ 41 =* A y0O D g6a I"»;dedb-

1.Tép ¢Pd 3. peOB6 5.CE#f (KXCP)66.KX b+ 7.vf
L, 5¢-106 5,.CE#f (KX¢b) pnaAjyXe =+
Fiu6 d|bS— 06i” €dS—a-061" €db- Al

2., X¢Cb+ 4 petCE#;e¢T(qd,>,8A0ee |-A

C g *UAY~0101"¢;d6” deed E2]6—-LPO
'g0xé5/&1U] 1q6@ 0O peOb pe+x©KX b;

6 AaA tTxE6q6@ 1ubzizl 1.1é ¢pd 2.,X¢P6

3-2



5,.CE#f (KX¢b )+ 7.vf b; 4

o= 0

pa“ qoé¥l 6 0 upeOa *+:0*¥%leed~+
OFEON 60 py p pa“,I”Alo 6xPoMI
CiYX p*i606 [Z Ikdbpy 1 064 +S—iabA

Owo,> :8*YO0e:d Op‘A,

0 AJU,«+ fbS— d

32-1 *+:0*%*
>alU06 0+;da@dA,8ACT (2., X¢P& 4. pex )p

i0 EdAO%!ae a6 U,... "™Ne;+ €deae 1"UQ 19
e:d,>,s" D 12V « 00xBg0Oe00g? 100V ‘o
be 0600, +«* 62a00© * AgRg¢ [* *
(U32)060s”-©‘++06c +6 DUO¥{s p+ilc-

DI6Eme2<~006ae TAU- éq¥%l 100 @ 6 & a
D :6*iU,éqope0Ol (U3-3)6B«<,*0, -06p 10
+AC[0 -x 10+ pOu8AE 06 €dPbdAc- U+ 2 e
e TA =+ 3. (B<~ t@ 5+)0 €a+i
Qé :6*'+ 6-224 f<UE+0f'UA "O&EOU &

P, 0 @®&' *+:6*0 COML U{a+%E~ | o)

ST ‘%‘M“
9 10 11 12 13 14 1\5 1\6 ‘;Jr%lwﬂ

R . 8'19'20 ¢
U32 «:dAbAT U333 +0i6A&AT
«+ 10 iqgGbPWeUp'O 110 1

20 fqUI+f  1100000262&,

3-3



322 E2]

(XAE T (,X¢Pb pe+dCE#f (KX¢P )aAhy
~Y E2]E0‘I1UG daedbfoe©0 | -ApiUeai
PDnb A 502éaDiflb0A0 aa>aea 3>(U34)bA6A
~efeeax3A¢ PA+iU E2] >6—-0 ImumbpT
q + 0+ Oifélel E2]¢ -O- >¢ O dx3/E
AlO>EaAaxa Y> 6hp ‘2]0+-"—06h» ‘0 ="

‘e — @0 &b E2]+0- 70% 'eed _406«&d62:U0

>“1> £y @§6

323 O, Lb",

c\leeaed 202 0b -060LPO,xead>x 67 50!'o0t
.8 UB'0 5%7°<«(°O6¥4062;6— mx Ud°O-i
O"¢0l> O @86e**+8A&i mx D 0ada?se
-iD K60‘>32piO, LP“, DU £u»d

324 fo6A

¢c q“ S—¥%I1'0 6"6paeay% b ffioe@
U\Q:AO0 f 661"PO+A YSI &@Y* 650MDSDY «¥
foO:08ZE—- <0<<AE (DO)Bt<>°0O (TDS)6pH v©O© &

eKoUe fp+6Jd U
<0 <« (Water Temperature)

enyU ‘*KBUKOA; @ 6A_-§;,[ focia

34



_-QyUiag oW=+;0<«>K:6u q“,6B06 *‘/en
yU@Eae“‘,,-" 0“,Pw<d>"“,D2 +6°0W;0a
‘>U- b ewi’ w-v.E0-@ qlUD q*“,”
1, S—H@1,0
'd «< /& (Dissolved Oxygem DO)
[c<p>p;¢>6> “Av:+ “1,"AYDb":;0
) ™% ,f&%0p I>“,cé> , nC» [<<6
+ f<<hex? 2<f 0A I<;'—/E “*W O
f'Y>pté 72D<«<O0O"ib<c<e- 3.0mg/L 6intpis§
*P iSD™MPEx?4 «Olsc<e- 2.0mg/Lopis *Al
E“gd>¢m *<O0DEOIUG [<</E?Vér 5.0mg/L 0 ¢ 6

Y& t<>°0O (Total Dissolved Solidé TDS)

p(p IBDt«>'°0,f) ,(¢ [«>'°0,ftAE
(Et<> vy #t.-60vdw VOEBOBET ;0 '+U
" °0 )6), 6 F'Y>VEGE

ddé pH v

pHv 7 Al 6<0> Ui* b pHvi ¢l ¢ ub
NO6) O™%Apr ,\Qr yU 6 pPHVQEDb“41‘B
i6 I pHv'BinyU g“,*“If0 w<6
06 a+K

aeKPDu»q it-b K "dpyé Oudv*«-
Ud,<aO0odyé ,fo'WE610>10<- UldaeKA
€66 1!t -Dio-nyUdeKDu»d6a a+Ka’b'W
O,*™% ! % ‘pxo

@ féKeéezb féKs” YSI-650MDS DY «¥ f
60: 6”"x¢c\Q606\Qae-b 4+ ...bpU|w>6

1. :0-fpbl¢goM Ti%alx>" ...Abd

2. % r\QUOhABG&®UD

3-5



3. £ig —"@ub- 0006

4. z0U@xa:0+—"%laea -6
5.\Q 6ez -®@aU 0 %I6AE+6ub
&- &, MéKi(we*0T“0c'<l68 ¢co@ I
iéeKezPbae-] AOzIYUOObA®-Didd " f
P\Qa-bp 4-36 U35 ¢6—-,\Qae-~ 66 06 X
>0il:- é848DAbLOG
hR R
AR AR a1 o 1.8 GPS 5 fir 2 W SRy ok 48 40 4 b
i {245 I B AR
R R R S » 1. RAEFARIRIG R IR
2. BN B AR LA
RBGAZHRERT —HEFERETRGAFHELE (pH

I FEAN)  BRBRELR

Y

B iRERE of BT ERAR B AR B B S i S AT K
l BRI E
BGMEHE FrEERBATTHRGMEHAL A

& o dkieskRlEER

b E AR AR TR S B IR B RAT B
Lo FiE RS 3

BRI R REEE > FBRERDSRT 0 Biek
RRERE

U35 ~¢ f\Qe-bp 4-3U

3-6



325 peO“ qb

pa“ gqo A%l 6 S—06 0 peOa *+:06*%l
®A+O6F£OP6°00 py op pa“,I”Alo

(¢) :0*eed

pabeaed dae”s;doxedf— b ( pex )%e006D0
tP+eced6 éqop palg #i,Déi-016000"
,S” pPAT6 padd—e:d &b +«?X0¢hb+ -6
pap—-A ],+,* AhAd-I~Yaad E2]6
(") nyou

«027 ic p(¢tebfo#¢cbZU py %IS—06
ny bzZUc¢s”.;d a pad +.0cUd)—puyopu% + Y4
c(¢P'J0#6{Q060id +,— PI” pt%?¢P Do
O6«621" s>ady 6A0n-0|=+ wifi weep+i-»

U a6l 4 Jy - lcuy DQAp Aid-(¢

oD NO#%Ipyom>» 24 » PYyO/E » —y¥ 10 €S06D
UiGy"£ys” pD e++@*8/F06 6XPOMIC;YX

p' i06 IZ Tkébpy 1 64 «S—0ObAowo,

> :6*YO0e+;d Op‘A, 0

T

wififki g

B AR

U3-6 ayduuU¢

3-7



326 p-0Q6

C¥%l p ““, &4 onO %Il pa-0gO6bpoeo
2¢ pS— 0Y|n.. :Oa:Y" CQS.LCY-1 evyF -
0@c¢ pf 711971220 -0U|:6&£06 & p-U0U «<@*U
@yi00a ¢cOV<@OAEY N, <=* [ 0fZeahiA

46a §+ ATA O°V+H" 7-11 9 7-12@-U'2¢0+E
bpOAO"Ei» 107 +109 ‘ S— 06¢O0<eU0O%IGAED
\fxXP‘'02,¢ce p@+0!«A-0(O'TqOAEX-006—

4T 0O4'"id A'-0Qr 6.0~6.5m/spS ‘O-6A0

°V *QO0 Fi-‘-006 p'Y~=0,210 **'PZES

6006 U,ceJUVOCjYX'@UO «'PZ,*6BOUWEC
1.0~2.0m/sed@ 06 6 £ AEG62R~00«- ABO+EpP‘'-0 U

) YV «=pOE«- A+-000+iyEpD-006 y«= N

)] 2¢yé«-0p—2¢hKIOOUOA-00 Yy«— N)=
X2¢hKOp—«=- _hd;%U0&0) §y «-pUO6LEIYE

pb-0 (U376 O0FEA—YO0&LV sib 6"0@ % p-/ED
@&”' =00k iV5 Iy#14y | U M a&<«<b NIEA

W022.51C-0@d 6—- pay2 H,Ta4 ~“pc 106z&£06
dnileefic:Sp 0

U3-7 p-06&OuU¢@U

3-8



| @ <«D NIEAW02251C-0@d&46 U

(¢) 60x=UubP8&+1-000x=01DE+0 5~ EUea

1. —IAQE] <« mao

2. 60 UbDCd PO(Yy> aph&miD”-06* ATB
H-©Z-D\¢'“8

3. 600 ~¥%b Adapl) iE£tH,6p EO6

4. 60ax0b f+¢6 PD _ pafo

5. +e4,+ PbyUos

6. IgPAbOAA&a" 6

(') _HDBPG6O

1. ¢-060&e0¢6’'a®© 307 - U "6 s°0O
po6spe¢c ¢UO 15.0¢D;0-600UB6EQi abh© -
fi6Z¢cbo6U6OUOD-0BI- 20%0¢ 6p m»eO
o)

2.0 ..Kb. 6U;60U60ub A

(Y) =0D60O 0 U psOH,'UG%I-06/&EH,>,?2
BROU‘-00/FB0 >, Yer *%" ' 10 -0+
AS8O~%P-0@060-0@00UO6OUUIOAKD-00%6 s
i"00sj-0 Mi— JIJb 3d

1. A €04m O VNn=Vye

2. A «04m O Vnz(V0.2+V0.8)/2

«i0 Vo20VosBVosip OE? 20%0660%0© 80% AAD -
06

3-9



33 L¥iYX p++¢ PP q“,,Up
e 62" q6 &' *5:6*6 E2]+0, Lb*,
iU- L¥,eUpb,0Upubao (U, bé*gkfo-E-A
op“2z ") (6U%PJedEOE® *; )+] » &:%é-06
(‘e02L¥D,sUpufd-nEad -jYX+e¢ P~rao
bD“,q6Tc U 6L¥<p[Ad A-t UT« D"
WeS—H@06 he@ 7 ,*UubafopidgjyXxeo
+¢ PrePIUB,Y,*CiD"i6,*UudA 2-1 + A 6-1
¢o

3-4 ff [86 4éK
341 "p W + peO‘ | (-/E6-0)AI

e@ AAajYX U <n TAO*W E—-jYX*-ADH
p+ EBjYX+-/EOV—<n TA-/EW 06 Y¢ pS
— 0Y|n.. :O&:Y" CQS.LCY-1+*vyF -0@06 /& pa
y'200«- ADd ®”'-00/F iV5l &b NIEA
W022.51C-0@d 6VOEK p+OD | ~/E6-0 19, >
E E|'> pri-E,er% U@ 1000g¢m (k- A"
160 "AE E| OBiYX p++¢ PD [T gq“,ér

i 6

3-10



> ﬁ‘ REE ~.) i
» = S % .
© ®a x: g o iz \ 2 &
oA ) t/n,;.;,ﬁ
?.i . (13) F44 (e e = 3]

J7J|-J<1 N - C i S q r *mix L)

g .2 2,

S . 9 &) P4 3
g | = Py m&'nf‘"’ : §¥ L .
rod ,«-\"'Q «Mf th i i ° /5,;
HL R 1 * s &y, AEE 'Y ¢
A I y % ’;"
5 ®
T N y 0
@@W b g
_gqré. e@* LSt ?
i3 A &
b WS ®
wé;ﬁo. oA i
K T(*:. .. " 3
W pe :ly#layAolU fqoWw 0>
U3-8 jYXOEIay f€6 éiU
342 fwW éK
1ay(AolU fqoWa>)—1ayqWA> 91 Om»
61U f6,>2' , A*“en;Be 0 4+GQqO ‘&
<
% \i+e "BiAT60enAO &% [0<cCc‘V5 ol1ayqob

H@ (‘< ToécenUU ZBENI” 'D<Ui T 0°¢é
K fBi¢ +O+—L6

laycr¢egoezA 23 e( 9eé6N 11e6 3e)o
focu™>-q'€6 AEi 6Jé (SATU )Y6éu 6°?
W (302fu  )Bié (—6{YX )6 -+6Rfu 6/0eea
GU™> ; 9 «€0 01ZEjYXOE ¢¢tb'? p
[é 6+¢c P -xRfu ; 4€6 60U 38 ¢on¢
f3—=UB"1!<AEB«<+LL°0O; 4e fV8Db Kvop
@% 3DpxtHeEevorOny &% 3K (River Pollution Index, A €

RPDOQEA, (1)™&%OBKE&%OIK&%+DY &% ; 4 &% 3
Kp8O6A 317 f&%3K RPIé*Aoe] RPIv»- 20 6
A, (1)™&% 6 "W —LA6—Ao0lU fq6%u@W —L>
do6(IQ—L 5 a4‘q680 0

3-11



@ Qox(AolU fqoéwWid>)' fqgo860608—7
EiYXOE‘?H(N).|.é+ 3 3 €0 P fW bA
baU heTqg”¢!%3KO

A31 7 fl%3K RPI é*A

flez , (1) ™ & %o 2 K & %o I K & %o DY & %o
<< /£ (DO)mg/L DO+ 6.5 6.5gDO+ 4.6 4.5+ DO+ 2.0 DOf 2.0
“i1</ (BODsmg/L | BODs€3.0 | 3.0f BODs€4.9 | 50€BODs€15.0 | BODsg15.0
LL°O (SS)mg/L SS€20.0 20.0f SS€49.9 | 50.0€ SS€100 SSg 100
= U (NHz-N)mg/L NHs-N €0.50 | 0.50f NHs-N €0.99 | 1.00€ NHa-N €3.00] NHs-N g 3.00
0§ 1 3 6 10
&% pEHEV (S) S€2.0 2.0f S€3.0 3.1€S€6.0 Sg6.0

"eU +Ai 102 5 30 Iy +f 102004546 ("¢ &% pS§ (RPHW—V+ @ %o
...... )OXNn|HUB> 102 V51 e<( 6T<O§A¢O0)dSp @ %o
RPla&e o

35 a[lUo0;av20

e@ o[ 2 1U0:4v200 ¢10 OAxo[ « Q6 &40A
ReiYX p=et¢ 6 PD ““,044fpeeRBetu q“ *
yUd q“ S—bla4; IU 0;avP36 2 D “8
50 “6uU*AjYXOAGBI % IO 6oaU 4aBO o6 jYTUot
»af- 600+" "¢g" @0OBO 620i6.y sy uo;y
@ Dl e[ 66 a[* O+ 6 a e+oyYA'>>fi 6
O0Spo

A32 100;av20OP3A
O |P3UE +3

08:30:09:00 | T %o
09:0009:40 |H™>' *AR —£y>& tc |:;aP3
0950-10:30 |iYX pAR =+..f pAR .*cC aP3
10:40-1120 | iYX *£yNO6/&E dbd *a AER-. tcC fP3
11:20-11:50 | Y X p\Q>4& L xcC fP3
11:55~ si_

3-12



36 *p“ W @ €K
L g6 3PW 66— @¢éKt\UIO UPH@6¢
*,0" +S—8/AF 0°02a&7fdK (Richnessindex) T f K
(Diversity index)+ j i K (Evennessindexjy ep+00A¢U- VY
X¢ pPO,*” +S—8A&Pafoc OCE¢60NA O -t
\Ue- N',»” +8£EDPBi600g N +s” pbA
ToUeptVE8T@% dAJG U
(<) fdK (Richness index)

fKpE<« O ®0 % De*8§ (S)T+0 t8 (NY) SS§v
IpAt@ O @a0b,fdK/6)fdK epAcIUB,
™1,0 BOyU obese AU

(') TfK (Diversity index)
TfKpgp3,10, O8AEXE‘3K602a"Iimi-
p 8 (Shannor§ diversity index0 € ShannorAWiener index , Hj0 « &

it
ci6 SA 8§86 piAEaaG O f i+ D-0§ (ni)(0
@xi ODPt-0§ (N)D WG

(Y) iiK (Evenness index)

i TKp8A”J,«ieO8iufdKO A4'jiKp§
@” PieloujiKp§ (Pielou§ evennesmdex, J)o*a Al

I
Bk 1Tk

H7ATfKp8d SA@ O &l D,*+80

3-13



i- pga”p‘'W ai‘,«” TérAloi- p§u

Qé Y*a,ein- (TFfK )8 ,*ijiK8Y,«fdK® ,of
dK"pA¢EeeTi,D§AE 6,°jiK,p“, ailo,«
cO€érbji3K i; 06,1~ O 5/, f dKT,e
i1KO,z0(a”"i= p§ O0i- p§6AEeT“,**'D

tKOp§G/Tqio“,«*Gis“, 0 "i"Ge&l) e
T™%f5'A 661Tqa E+“,8/£cy 6@+, @ ""
2 00h00—<4,+16+@200¢m* 3'UOfs}ua 6
he3K'A 0i- p8h/*Tq + ‘pién p&hedh
AB2' ap3» 0

3-14



fd AbzIAT

@ >110 1 OEBA- 3 9t106 6 9t10 6 8 18
t19 6 11 11t12 * dN jYX p+¢ b q“,S—0
-4 29 0+ 9 29 jAU:M! ! e (YX p‘6:
S—6b KS—Ii"\ijYX pf<a DY+H6 é@6+f«n
fo# U _AAI1S 4 29 6:S— “'\ab ¢J K
~@0 @N"h ped H| uyéaeT «DY2 ‘O 60 p~
>Ap ET1%Yy6 0> 4 8 p PB{" 06 AEAS
"¢i“” ¢6-” Diy'»A£O-6 plaiyyAi o é 6
f'NS— aA ~"@o6 pi ¢ 66869611 ‘S—a‘z..ao O
0 Uiéd p=¢ PUO6 q“ S—AIT oUo6 1UY
®2a0puE"d Opc ¢ 6

41 p +0 * S—
411 q“,S—

@ égq- 3 9 0604 2966 9 068 18 6 9 29
0O+ 11 11 0 +;d @& *+:0*6°¢? Ol6FEUSe+
561 4 pa" S—6

3 9 S— U;x 6 pi E»opyée'@8-0Vy «

-6 AQ 60 @épS6 .> 0fZufo#+@+wezZ Ui
F-+iUa 0 p- ‘ifaA JU ““A,+.0°¢cf<af

0# +H T@U 0 3 S— Casdpu% '->0,p »>tb
1t0 +6>A—¢6T*6:>8;°* o]

4 29 S— G; »Po> 4 8 p B{" 06 E
A§ "ct " ¢6-"Diy »EO-0 pliyyAET 60
Epyé 102 €% ‘'i- 6 .ROA OeQEB% f <aA
a?f'af 5 @'iyEpyliéty 64 +H«=-0"s/
~0U0 4 S— CeBH  %o‘->O,p %o E 2061t6>A—
¢6>DI6CD5¢E5T*6»>t88 6686 +6'!>88» 0
*OG *OZ5e;e* 0

4-15



6 9 S— G;A0;+ 6 pi ...c0a~u @No6 £
ipe p—U ,A_ "-06 pf<o O/1é@ofcafo#
+H'T@U 6 *"Eof Zofo#z7Z F-+iUa 6¢
b O/6 12 & P+ i 6 S— ¢=a*0pu% ‘->0,p »
>t6>D 61*6U-86K-86!>88 +8% E 200>4> 6

6881td> PA;e* 0
8 18 S— U; Aiad yxo6 pi ..od £l Ho p
-0 ,A_"-06 T* EO f 9613 & D+ [0 pf < o+H
16206 f«ufo# +H T@U U8 S— Cc-*O0HU%o‘->
O,p !>806“pni(6- 1/1z506&'886 +6-~ OCD5¢é
e*Qf ZofOo#?@+v07Z iA p t-xiUn +/J1>"
0]

9 29 S— G; + yx 0 pi ..od6 £ [ 6 p—UA
_«=0 > **E 0 pf <un+HIé@ Of<«afo# +HI

@U U9 S— ¢-*0u%‘->0,p +3Z50G *6!
>80 K-86»>t6 eZ K& 8 ;+*0 fZofo#?@+uz27
30At-+iUs & 10AV (T + 5A/I>" o)

11 11 S— 0+ 6 pi .00 [E o p-0 oO-
6HO,—2RB«=-0 bsapiAA «- o > *“E 06 pf«<
oc+HIé@6 T«<dUbfafo# +H T@U ull S—
C*OU% " ->0,p G *0»>t6 +6>A—-¢3!>808
1*61tdCtdSBI(deé>I( e*  QfZufO#?@+*n?Z
Z iA t-xiUn BV ¢T =+/J3>" o)

6x*@ b KS—'"\0 pextA+f<oAd+H6 -

q O0f«afo# " THU 6 4 [FEu» QEG% pfcaA
a?2f 25 @ iyEpyI] vy (Opc)6—-x6,06"'“x

pet% f<o pDOAyy ‘b’'6,>,AAE #4a ‘"id
G@E #+Hx/6C¢ p-/&EI1I6in QE pexi+H'Db
'OL|6U>Y@ To'i-fidgx>' , Cu p'+-
/EOC pe+'<°u+]QOALEE@E #Dfo\fo p@=+"
O-b'"yU% :0*¢% ‘'ES0 AZUE€EB% iYX p(4
| ‘b’ 6

4-16



U4l pénc@U

412 p 2y
@ - 3 %S— 060;+ iho'fi 6¢ p@=*nZ
U ay 64 EY17 06 2y(0EOy%Ey EAix’

<»yé *0E- [IJ»&[ 6 %h-2T op|i HBu|#T 0 F-
+iUs : (U4206\ 4 % p Oxebd 668069611 Y% pa /&
hpd E7 64 6:S—VYO0e;d'6pA, o}

4-17



4-1-3 p-0Qo
pa-0qO6xé8—H,spd0-6&£'0Ouda « Ki
»A0'@ 60/FEU068+ p(¢no (fZa) f 711 71 7112 DO
‘~U0 A|: -006&£'°00006-00906-“ S—%IO A0t
63 9 64 29 6&£ p-U "-06a G6Fi,Ep
~0066 9 68 18 69 29 0+ 11 11 6& p-U

JA_"-068 0F - _ 30 A+-0060+i,Ep~
00
4-1-4 p oA

pad fO/ExeUA p@+ed0 m fOAE: 0L 6ud
GEEIE— +6¢< </AEDO)Bt<>°0 (TDS)EpH vOa+K

42 p¢ b* S—

iYX¢ P66 E-T1é& ¢bd,XCPd pe+d CE#f
(KX¢P)BKX PO+vVf ; 600 6 &- 3 9t1006
6 9t10 6 8 18t19 6 11 11t12 t dN ** S—¢
4-2-1 q“,S—

(‘,X¢b+ pexCE#; 260 4 A+E/E q*"
i60: deedDfoe©06 &40 e:d &&6p :06*01I6U
6 10Uy 2adopE"d Opc ¢6

[é ¢pP6 éq- 3 108 6 10 88 196 11 12
lf<N ~fdN‘'S—06e0 O-jYXCPOIfAIOH _j
Uiorp " Rio 3 10 S— A&iudé .R6AThv
L H0,-Ri ABCPA h6S— Azau 3 S— G-
OU%o ->O,p »>t6CD5¢Ed>D 16!>80A26854> 6
O62fidY: DE*D5¢é;«*0 6 10 S— a~0 DN—-%0
Ahe¢Npd £pdé > 6 _ho A-06 p"AT+ |6
UirE¢ Ui, T P6S— Az ~f@e‘'a;u0 6 S— ¢

med U%'->O,p »>tdLtd6>D61*6\6K-85)

4-18



68;* 68 19 S— /£ Pudé _Pho > T *Ed

e‘gfé-cpbd AT A=T U8 S— GO HU%o’->
O,p 0&806\61*6“ui(6Y 806® i 116~ (0»
>toU¥5808eZK&! 8 ;e*9 11 12 S— . @0 ®
86 /Eud .RO € eugfé-0riée—pPI@yAIl, b
PARIORIC | TUTOP Q@«<d» -0+ ]
U1l S— Ca*O0u%‘->0,p > 8>D 161*6
* 90 +0»D*06i36BG *B»>td8 6% E 20891~
+0>td6CD5¢€din$ e %0

,XCP!-ACa®id dO0+;daedbde@ 0+0: %I
®@46dN S—éq- 3 966 9 068 18 8 11 11 +1u
6 - 3 106 6 10 68 19 6 11 12 a "6/F A
0166 AhAGITQ@DAA]J2+HH 3 10 &
€ O OUuned .T"E6CPA .+bp¥%lio (27
Hfpe V ¢T 0+Pi ft-%xiUm (03 S— & Oed¢h U
iifoUda hi ‘Oudc-*Op%‘->0, A266C
td »T—TO» A0U>tO»>td1*06i360 ~6>A—-¢Col

TEG>D 6> 6" DAabG!>8;*0 6 10 S— a-u
ON-OE® O/6 9& B+ [6d0cu+i: p, 12 &

D+ 6 "*EOUG;A+0G0;e/0 6 S— CcaeOU%o"-

>O,p +61*6»B*0>D 6 Ul (6\0% E 2066D

todG *;e* 68 19 S— O / 6f90613& b+ 06

> TT"E6U:A U*OE @ U8 S— ¢ =—+0p%‘->0,

b “pi( 5Z5¢0 +0% E 208»>t8»B*51* cexg 11
12 S— O0id > T"E6 f11& P»E+ | 0627

9 1% <«u@s-A f-xiUm 0+V ¢ T 7' o6¢hzb

‘T i% Ui % h-+T 't Ull S— ¢-*0U%‘->0

b 6i3¢06» T—T6G *6 <6»>t5!>8061*6Ct ;e *0

pex ‘' CE#-'-ACea&i10 d0+;deed060: %l
@246dN S—éq- 3 966 9868 18 8 11 11 +1U
0 - 3 106 6 10 88 19 8 11 12 & "6A& x4

4-19



;0160 AhAGIfA J“A,+,0 3 10 a4 €
Oed > "E6iIgé—-AU@OKX «-06,X PA + 06

P@+"Ds/A"6 Y O-6 [2Z p fpe V ¢T 03
S— Co*OU%‘->0,p A26061td +61*6>A—-¢d

»>t6>4 20" DAab!>80K-8;+*0 6 10 S— a-~
U0 ON-OE6 9& B+ i60<u+u: p, 12& B+ 6
+ AEU6 O/6KXuALE«-06 *"EOpe#_ bPub:

a PuE+ + - 06 d i60o6a AOiI-°f

6a S— @Iku 6 S— ¢ *OU%‘->0,p »>t0d
>D61*6U-80K-808!>80 +0% E 200>4>226688

1t é>1(;e* 68 19 S— JU@6 APuo6f 95613 &
P+ 6 CE#' bbOPupo6: AiO «<@6S— WIk U

8 S— ¢ O0u%‘->0,p “HI(B 0% E 2006 » >
to»@*o1* ;e*9 11 12 S— f11& P»/&E+ 6
A0 > TTEOKX O...60 «=0806 p A3K..ci6o

(27 ;esA V¢ T <A 135" 011 S— C=*08 %"
->0,p Ctd +0 G *0»>t6>A—-¢5!>861*0¢

t ;o*0

CE#f (KX¢P)6 égq- 3 106 6 1086 8 19 6 11

12 %If«<N ~fdN‘S—60 ifA ]“A, =+, 6_ 107
i KX eL‘p" ]“A»,+, 63 10 S— pX +
0 Y0 .> OKXCPAPOEC°EAA%Ie bpu 3

S— Co*O0U%‘->0,p »>t6CHO5¢E6A2661*6K -
86!> 86*P5¢é0"DAadG8D +0>H @@ bIITEGZ50»
*8:e* 6 10 S— ,X 9& P+ 6 £EPud _Pho

OEC°EAA%%Ie bp6°EAA Pud > 6°EA 50%
0¢ «-b6«- A puu 6 S— ¢ *O0U%->0,p »>td

4> @ 61 TEG~ BK-88 O0&;e* 68 19 S— [
upud f 9613& P+ 1 6 > T"*E6 _Pho-006 fi»
aios © iu 8 S— ¢-*0u% ‘->0,p >D (6
- 0)6808!>86- 1z “pl(d»>t e 11 12

4-20



S— &£ (6. TE®dYyc],+,6-006- YV, ]

a,=,” 0e6p A3KioloKX«aUri *6,>A»>

t >A—¢ 011l S— Cc-*8p%‘'->0O,p 758 »>t0
>A—¢OCtd 0> ®06IITEGLtO>DT6*4 268 6

04> 0~ e * 0

KX P6 éq- 3 10 66 10 88 19 & 11 12
%ulf<N ~fdN‘S—6+0 ifA J“A,+,Ui6" «d
Cb'o\fs ‘aelpARi 6 107 i KX elL‘p"
]‘A» ,+,06 Ui» 46* *Qs”* budQ”+;dS
—'Te"Py6SPQ ‘Bi =AlUh> 63 10 S—

\Ea@lU P i BipoSp éai$Acep /s 0¢hb
p' E£»6-ailA3awalSpo .R6CEAC ‘#-9 «

«4Q1 04 6€ 6p|li N m:; * 03 S— c-eb

L% ->0,p »>t6CD5¢E5A2661*6K-~86!>86*

P5¢ 65" DABO8E +8>4 0| ITEGZ50»*8 %0 6
10 S— ,X 9& D+ 6 £Puo6 > 6 _h [0S

bu /s’ éawip 64 phZEKX¢PA éu
S— Ca*O0U%->0,p »>t6>baebliTES- 6K
~808,08;* 68 19 S— Auudf 9613& D+ o6

> T"*E0 _Ph6-0006f» aios *© i GF!

AUUGEchzZp AS— 08 S— ¢=*0uU% ‘->0,p >

D6~ 6)6806!>88- /z6“pi(6»>t cexg 11
12 S— 109 <=6 ~pidiO« eap «>E 0Top

PpeobcA3Ki6 b6 ix<..- O bo ap ‘'yéifiiAd
H,UBE&e ™ 05 A1 06 R64p PpPUCRIIg$H

16 Prp-UAYyAf» 4ob KX«adUri *6,>A»>t
S>A-CU 11 S— ¢-eO0u%‘->O,p Z56»>td>
A—¢O6Ctd +0>4ax01iTEGLt6>DT6*4> 268 60

4> 0 - ;e * 0

v f 6 éqg- 3 9 66 9 68 18 0 11 11 %l

f<N ~fdN‘'S—6+6 O-ijYX bPoifAp iPIRId

4-21



"L °"EA+CDb'S 3 9 S— vf A»d .Ro6NI‘D
U,+°EATA0@06-0 6 97 _T@Ui U0+piod
D-' °"EA «=-6P & Pio°U 3 S— ¢ *0U%o"
->0,p +061*6!>86>DJO6CD5¢édIITEGA26H
O626»D*0% D;**0 6 9 S— a~-0 ON-OE®6S
— Aje ~ 46,X+ |6 £Pudé6 Phd *EOB°EA
A _«-6bp @&‘0°£aChuUiu 6 S— GO U%o" ->
O,b »@*61*6!>86\6>A-¢6A286>D 6> PA
e* 8 18 S— U;yx0;,Aieeb iYX+ [0 /E u
M6 _ Phd °EA , A _«- 0 T* EU8 S— ¢-*0p
% ‘->0,p »D*6 | +I3i 6“pi(;e*6 11 11 S—
i YX»/E+ 6 /EI'}J 6 .> 0 _hd -6°EA , «-0
Apita ] 0,+ A «-0 A 10 éd "P+"iRI
U@d 6U <6 P @& Pio°l 11 S— G¢-*O %o
->0,p ~0>Dol* »>t0*4>a2 0250 Ct re¥* ()

4-2-2 oLk

(@]

f<«6’8Y6dN g“,S— 6U6 "yt { fOoA&ED
pOel,X¢PO+ pexCE#0 a/K ap$0? O0A&D

’'e—e — 0— 10 20 -60A£06©06 p,"%x¢,>
Oit 6&£6U6 fO6ALEATD Ou« ¢6

4-3 AbzI3%K

ioe@ AU:Ma4 DOO6e@ DPADL 3> 110 1
1 2110 12 31 o6 z0 Abb 1 ez £O0%KOA 416
UeAbbbp 37%K &a6°t 0

4-22



A4l Ab%uK’ A

110FE
TEIEE\TE(A)

et

FRERGRERE EFHzK | [ [ | |
B ROKEBEKEEN S HE %

R RERN AR O

PomE

HRHE &F

4-23



£fO q* S—62H@ T2 U

@ -f<N ~fdNS—it@-jYX¢ PA 6 <6 I (I
— p )OM% 479y 23 1620A *O6"Q@* 1722y 3« 112A6
E2] 7223y 8131+06 ( Bf’ 6pu%O, Lb*, Oel
,C plopu%e’ :6* £6in,”~ ©82006-Sm6. 64;* p
2 5¢ 0 pada S—tAdu% 325y 23+ 1211A *6"Q@

* 1722y 3« 165 Auci,ciYXC¢ P 60 [OU%o"
5* Am »T 8g +Sé 60U o6fpe ,JK= (e€0gj- )0
%obP,» ¢1D¢C ; 50U «£"80uY ¢ o}

e@ ip|,*Up0+p| *W a‘'(e®UA,0 P K
¢ 0 *opulo o6 &;* 2 «0égApnzin IR~
(Sinogastromyzon pulien¥i@ | 2 (Liobagrus formosan)siA 1l - <4
O4;b “0O, 6V t@ p|] - 13 «6éq, pli R
(Acrossocheilus paradoxu® p | #T  (Candidia barbata 6 / J » &.[
(Microphysogobio alticorpysd / J >~ (Onychostoma alticorpy® %o h -

+T (Opsariichthys pachycephal&u | .V (Paratanakia himantegys V
¢ T (Spinibarbus hollandié - S m6. (Pseudobagrus breviana)ié ; + p~
(Formosania lacustted p Zin }R"6pu|O}IR" (Hemimyzon
formosanuy6 | 2 64 C <DA A(Rhinogobius candidianii$ 6 u ¢ A %o
P,e 4+0ac pay Ou%O0EqA ,'6€ (Anguilla marmorata 6
1D ¢ (Sicyopterusjaponicd$ u - <DA A (Rhinogobius giurinus h *
a : (Macrobrachium latimanug 6 0 3 «fpebéq, U
(Ctenopharyngodon idel)éd + -+ iU (Oreochromissp) 8 , J K =
(Parachromismanaguensjsu \ g +Sé (Distoechodon compressus m

(Hemibarbus labepa /J >~ +V ¢ T é, H|S“«0 U™
UeSEEi~qOOA 3fpeReA 4 o« peT<D <OfpeT
fp 3 *R+40fpe€D 0



51 *S—H@

e@ -f<N ~fdN‘'S—C¢e+ * p6:S—1I6 t@ -
YX p+e¢d PO A0 u%o 479y 28« 2831A * (A516
52)0— *8pid payopu%e (i *66U ¢ pO+Tié
CP'§AE Ui »©~ fdoQadlée ¢b- ‘Eea
hAfdo*™ % hy“AA 66 pé i+ *s”0°lY@Q
E p@+ -0®6=+ *is¢ pi‘Al 0

51-1 p <O

pad 4 S—tAOp% 3725y 23 1211 A * (A53)0el
3 Y% pat@ O n%2Z 4y 14e 232A *6 éqA  mal/l»

&[0 13>~ 6 %o h-+T & >~ Guli v #T 06 «b
HZIin}R™ B p|OIR"G;+u"6t-+ilUno 0 4CDAA ©
u-sDAA 6¢i0 %h-+T 6p(i6A 51 A" 22.0%06 &:*0
L pZin}rR~ 1 eUcA%b,e0p u--DAA 1 eufpe
bop ~ mal/l>” ©ft-+iUn ; 3§

4 Y% pAt@ O H%3Z5y 14« 200A *6 éqA " mal/
IJ» &[0 %oh-+T dpu|>~ uli /#7066 &G 6 pz
inIR~ &6 ulOIR"G:xu"d ,6€ 0 f-+xiUm 0 4C-DA
A©u--DAA 064+ S— AEP»06 pl i- 64 «i0 4C
DAAON(I6A  106A" 53.09%04;*6 HZin}R~ 1 <
A% b, e '6E Bu-DAA 2 e0fpepop " moOit-

+iUo 2+ 0

6 Y% pat@ O pP%3zZ5y 15« 206A *6 éqA V ¢

Ta& mald»&[6 3> O % h-+T O p|li WU |#T 0
cddG 6 ;+u"6 ,6€ 0 ,6IK= 0f-+iUa 0 4C<DAA
©u-*DAA 6+i0fpe F-+iUs 6p(i6A  113A0" 54.9%0
ICsQEPZEST~ ShkOA pi U'Aa,- 0a;* o
HU*A% P06 ,'6€ ©u-DAA ; 2 eUfpepbp Y,
cT a4 mald>~ 6 JK= ©tft-+iUm ; 5«8

-2



8 ¥ pat@ O pP%3Z5y 16« 98A *6 éqA V (T 4
g *Sédé ~ ma/J»&[06 /J>” Ou|li IMu|#T 000 p
Zin}R™ o6 u|lOIR"G;xu"d ,6E 0 f-+xiUn B4C-
DAAGuU-DAA 6 +1D¢ 06i0 A4CDAA 6pu(idoA 39A06
N 39.8%06 &;*6 HZin}R~ 1 eUsA%b,s0p !
6EG U-DAA & «1D¢ 3elUfpepdp V (T &ag +Séd
T malls” 0f-+iUo 5e 9ef g «Sé& Apb K'edubd
eel ér-p|Gy0+O0%aeTr3‘éa 0¢c &8 A 3+Re o)

9 Y% pat@ O P%3Z5y 19« 199A *6 éqA *m »
TGV ¢T a8 mal 6 /3> 6 %o h-+T 6 p|>~ Oyl
il iV O p|#T oS pzZin}R~ Ou|OIR"B;+u"6
'6€ 6 ,JK= B f-+iUa B4C+DAAG u-DAA & 1D
¢ 0610 fpe* t-xiUm oOu(i6A 55A06" 27.6%0 a;*
o pZin}r~ 1e0eA%bP,o0p _6E B u-DAA &
«1D¢ 3eufpepop V ¢T a8 malaeé /3>~ 6 .J
K= 81-2iUg 606

11 % pat@ O p%3 25y 15« 276 A *6 éqA V ¢
TAa mal/J»&[6 /3> Ou|li Iu|#T 063G 6 pz
in}R™ &pu|OIR"B;+u"d ,'6€ 6 ,JK= B8 f-=%iU
0d4CDAADG <1DC¢ 06I0 4C+DAA 6pu(ioA 89AG~
32.2606 &:*0 HZin}R~ 1e0eA%D,edp . '6€

e1lD¢ 2eufpepopu V ¢T @ mall>” 0,JK=
0 t-xiUn 546

(@}

c* 8§/&” ¢deY &4 S—*' o6upt (A53)60Q'\ pa
> x i AACDAA (N 26.20)0 t-+iUn (N 18.80)0 u
|OIR™  (» 9.70)6u|;i [l 842006 % h-+T (» 7.506;+xpu"
(N 6.4%)0 p|>~ (" 3.3%)6 /J>" (® 3.1%) 6 pZin}R~
(N 2.%) (U553 ueixéeY@" ,fpe" t-+iUes ¢ 109 ]~
1.1%(27 A)db pzCcUi? 18.86(223 A)6 6 @0 pUén§Ep
T6Q"\% *t§— pf 1o?f 70'§FEOBLZCOHf 1a

-3



600 Adf 2~3aU A 130ApSo6f 460 A 160 A6f 7 apa
S—e@ 370 A6 pdacQE, p@+uyé O Ou/o

g+ O0-4 -U0®0 *I3¢c pi$0@%iYXCP 0 é
rij*\e h 109 Acp 66@+top—-pudAs-m»f 6
0¢;:dS— S—“©OE,xE iA62H6A @ *'dph

YOXP'S—" "\ "\ p@+faeb *” 0f-+iUn
AN(uOO6*s/YAO hp'«Odx? Ol %o..Cxi;t'+00
Q@faa‘Eo IUAifp «® 6 ObP pPaAOHU%o } -
+iUo §A&uo¢tdo 6 'QEUS" *+ 6A0



G-g

)

. ; P e . | 1é ¢b , X¢Pp pex KX¢Pp KX P v f peO t @
: y P au ] 81/ % 6 3 6 3 6 3 6 3 6 3 6 3 4 6
£1z |£y Amo» T Puntius snyderi -
V T Spinibarbus hollandi H(F) 3 10 1 4 18
g °Sé Distoechodon compressus F
“m Hemibarbus labeo F 11 1 2 3 6 1 1 1 1 27
0 Ctenopharyngodon idella F
/3 »&.[ Microphysogobio alticorpus H 5 2 3 2 1 6 2 4 25
/1J3>" Onychostoma alticorpus H(F) 2 11 19 5 2 2 12 1 54
%o h - T Opsariichthys pachycephallis H 5 10 43 14 2 9 30 9 51 23 14 210
ul>- Onychostoma barbatulum - 7 1 11 1 3 38 1 62
Acrossocheilus paradoxus H 50 56 11 7 40 1 106 7 40 6 10 334
uli.v Paratanakia himantegus H
WU #T Candidia barbata H 4 9 3 5 21
£ Cyprinus carpio carpio -
o Carassius auratus auratus - 2 3 1 1 2 9
aG Pseudorasbora parva - 1 5 6
1Ty uzZin}r"~ Sinogastromyzon puliensis H é 1 1 1 3
ulOIR"~ Hemimyzon formosanus H 179 34 4 8 19 16 260
N Formosania lacustre H 15 4 16 19 6 60
Ty in,~ Cobitis sinensis -

2012 [20y 20 Silurus asotus - 1 1
6.y - S me. Pseudobagrus brevianalis H 2 9 11
1D0&Yy |u]| 2 Liobagrus formosanus H é 3 3

‘T2 '6E Y ,'6€ Anguilla marmorata - %o P 1 3 1 5

™z |=y JK= Parachromis managuensis F 1 1

t-+iUo Oreochromissp. F 4 2 3 6 1 1 9 1 113 140
DAAYy «1b¢ Sicyopterus japonicus - %o P
4 C<DAA Rhinogobius candidianus H 29 48 1 7 21 106 35 247
u-*DAA Rhinogobius giurinus - %o P 1 8 1 1 1 8 17 4 41
47 9y 28 11. 2 /3¢ 12. 11. 1. 0e 1. 0e 5e 8. 10 6 9. 9. 14. 14 15 1538
11 H;A -A Ul ] a0 -;A ,eedol- éru F;A ,sAfpeu H(F) ;A <A u| ] A 3R




9-9

A52 U6 =& +8& (J )
. ; . - | 1é& ¢bp , X¢ b pet KX¢Pp KX b v f peO t @
‘ Y ro au ] 8i/% b Tu [s [u |8 [u |8 [u |8 [u |8 [u [s 9 |1
£1z |£y Amo» T Puntius snyderi - 1 1
V T Spinibarbus hollandi H(F) 13 1 1 3 1 3 15 6 43
g °Sé Distoechodon compressus F 1 1
“m Hemibarbus labeo F 1 11 1 5 2 20
0] Ctenopharyngodon idella F 1 1
/3 »&.[ Microphysogobio alticorpus H 8 2 1 4 3 5 23
/1J>" Onychostoma alticorpus H(F) 2 3 7 1 8 7 9 37
%o h - +T Opsariichthys pachycephal H 13 21 5 120 1 3 2 6 3 4 3 181
ul»>- Onychostoma barbatulum - 26 1 1 2 2 1 33
Acrossocheilus paradoxus H 41 35 38 12 1 1 1 2 10 6 12 7 17 22 205
uli.v Paratanakia himantegus H 1 8 2 11
W #T Candidia barbata H 5 2 1 1 2 3 14
£ Cyprinus carpio carpio - 1 1
a Carassius auratus auratus - 1 1 1 3
aG Pseudorasbora parva - 76 1 77
17y puZin}Rr- Sinogastromyzon puliensis H é 1 2 15 14 32
u|OIR"~ Hemimyzon formosanus H 88 3 16 1 6 6 28 49 197
x0T Formosania lacustre H 13 3 2 5 5 9 23 60
Ty in,~ Cobitis sinensis - 1 1
201z |20y 20 Silurus asotus -
6.y - S mé. Pseudobagrus brevianalis H 3 5 4 12
ipo&y |pu| 2 Liobagrus formosanus H é
12 '6€y ,'6€ Anguilla marmorata - %o P 2 4 3 5 6 4 24
™iz |=y ,JK= Parachromis managuensis F 2 6 8
t-+iUan Oreochromissp. F 1 14 55 31 101
DAAYyY «1Db¢ Sicyopterus japonicus - %o b 1 1 12 14
4 C DA A Rhinogobius candidianus H 6 14 1 4 1 2 3 1 3 39 27 89 190
u-sDAA Rhinogobius giurinus - %o P 1 2 3
¥4 9y 28 11. 2+ /3 6 16 5e 3. 2. 2. 5e 7. 4e 11. 9. 7. 16 19. 15 1293
« 11 H;A -A Ul 1 -u -;A Jeed01- éru F;A ,sAfpeu H(F) ;A ,-A ul 1 A 3R

L {]

m:A«4 O&;" “0,




L-S

A53 péo @i *+8/F
i y i U au ] &; /% Bfca|f'a|fYa|fdo|fOu|fan|fZo|@z+td t@
£12 |£y Amo» T Puntius snyderi - 1 1
V T Spinibarbus hollandi H(F) 2 2 3 8 3 9 1 28
g °Sé Distoechodon compressus F 1 1
m Hemibarbus labeo F 2 2 1 6 11
0 Ctenopharyngodon idella F 1 1
[J» & [ Microphysogobio alticorpus H 1 2 2 12 3 20
13>~ Onychostoma alticorpus H(F) 9 5 3 4 3 12 1 37
%o h - £T Opsariichthys pachycephalis H 4 26 7 8 15 9 20 2 91
ul>- Onychostoma barbatulum - 7 1 5 6 9 12 40
Acrossocheilus paradoxus H 8 9 7 26 13 13 24 2 102
M.V Paratanakia himantegus H 2 2
M| #T Candidia barbata H 4 10 1 2 3 3 23
o Carassius auratus auratus - 3 1 4
aG Pseudorasbora parva - 6 1 7
17y HZin}pR- Sinogastromyzon puliensis H e 1 1 2 2 7 20 33
H|OIR"~ Hemimyzon formosanus H 2 5 31 10 20 13 37 118
- S Formosania lacustre H 3 5 7 27 35 1 78
"1z '6€y |, '6€ Anguilla marmorata - %o P 4 2 2 4 5 2 19
™Tz |= vy ,JK= Parachromis managuensis F 5 1 1 1 1 9
t-+iUno Oreochromissp. F 11 26 41 36 27 23 41 18 223
DAAy| «1D¢ Sicyopterus japonicus - %o b 1 3 10 14
4 C DA A Rhinogobius candidianus H 6 31 28 38 53 40 118 3 317
u-<DA A Rhinogobius giurinus - %o B 10 7 1 2 3 7 2 32
3z 5y 23 9. 1 /3¢ 64 137 128 156 160 155 373 38 1211
11 H;A A u|l 1 eu ;A Leedo0l- éru F;A ,+Afpeu H(F) ;A <A m| ] A 3R o)

« 4

m:A«4 O&;" “0,




5-1-2 [é ¢b
& ¢PdNS—AO u%3Z2Z8y 19+ 788A *6 « 3 ¥
S—t@ 0 u%3 726y 12+ 306 A *6 éqA V ¢ T O mall

»&[ 8% h-2T op|i W6 p|O}R"B;+u"d 206-S
m6.6 t-+iUs &4C+DAA 6i0 p|OIR™ oSu(ioA 179
Ab6" 585%0 &;* OpHU* A% b, Spufpepop V

JT 68 mat-+xila 3+ 6

6 % S—t@ O U%326Yy1le 182A *6 éqA V ¢ T 6
" mall>” O %oh-+T Op|>~ O] Bl O}R"6
-Sm6.6 p| 28dt-+iUo A4CDAAG-I0 p|i I (io
A56 A6~ 30.8%0 &:*6pn  p| 21 UeA%bD,e 6uufp
hop V¢, T6 malls~ ©t-+iUn ; 4«90

8 % S—t@ O U%323Yy6+ 78A *6 6qA V ¢ T o6/
J>"~ 6% h-+T op|i P Sm6.64CDAA 0610 pl;
Bl (i6A 41A67~ 52660 &:* GUlsA%b, U
fpepop V ¢ TOold> 20

11 % S—t@ 6 U%3 26y 16+ 222A *6 éqA V ¢ T8
" ma/I»&[ 0% h-xT Op|>" Ou|ij Bl iV 0y
#T 0 £0600 p|OIR"G;+u"6 in,” 4-Sm6.6 f-#i
Uo 8 4C<DAA 610 p|O}IR~ o6u(i6A 88AB6~ 39.6460
a;* op UeA%b,e Opufpepop V¢ TO6 mat
~+iUr 3§

5-1-3 ,X¢Pp

 XCPACTai6101"e;dxeddad @ 0: dae
40 ANS—A@ 272y 7+ 263A *06qA %oh-+T & p|
> 6 uli vV ou|#T 6&4G o6u-DAA 6 *27
Uip ‘fpe V¢ T+taxiUa 6l 0%h-+T ‘t
6phioA 125 Ao~ 47.5%0 A 4G O0A 76 Ad" 28.9%0 6
HLH@T+406 * «” hAIOb6+ Aaf',>5aAEea

-8



Ap"E g6 0+2ad d AUU: 06ax3&£106*] ikh
» ‘fg:g *nlé 62.09 *0+i¢ khu 0

4 +*+8/ nhedl”e:d|bS—"- § o

5-1-4 pe+
pe+CE# -AACea&i6 UAY~06I101"+;daeabd
0dNS—A@ 2722y4+«12A *6 éq

a4 +@ 0: deea
AV ¢T ou|li BB CDAA du--DAA 6 *27 p ‘fp
eV ¢ T +13> 6¢10 u-DAA 6phidA 8A 66.%60
6 ¢cf N 0o0a b+ + * - 06 d 0064

S— @lké ¢ @ *- ‘S—Iié 107 pexa pf«

o+ * pe+xfE #D AXA6 d%rdoa ,E¥%IS—u

108 0S— paylu 109 K p*+CE#EBI": pS—06°
af N v% b+ & @I1kbo P K i»DaS— 1”: pS
6° OGN (6 )+f° (8 )Yv%f 9612613 & D éq +

—0
@1ké *] ikh» ‘fg:g *0+:*nlé 62.0
«0+i¢ khp «6° A( ADPf"aXo/K""
0

0f* Q|bS—

0a

g
T$0%ro$ é+:

515 CE#f (KX¢b)
CE#f (KX¢Pb)dNS—AS u%27 4y 12+ 135A *§

[ 3 % S—t@ 6 U%2Z2y5+6LA *6 éqA mall»&
010 %oh-+T o6p(iod

-iﬂiTUQ

J 0% h-xT G|
A43 Ad"™ 705%0 &;* OHU*A%b,s dpufpepop
" mOt-+xilUn ;2§
éqA " mal/d>
0

6 % S—t@ O U%2 22y 8+ 49A *0
" 0% h-xT O[>~ O] Bl |#T 600 f-+iUo
f0 %h-+T oOp(i6A 14 Ad" 28.6%0 &:* OpUeA %o
P, dpulufpepop ©F-+iUo ; 30
8 L S—t@O0U%27Z2y5+8A *6 égA %h-+T &

" mal/l>”

-9



W|>~ 6] Bllc64CDAA 610 4C<DAA 6u(idA

4 Ad" 50.000 &;* 6| UeA% b, dpufpe 6p o)

11 % S—t@ d p%2 23y 7« 17 A *6 éqA V ¢T 8
[I»&[ 613> 0% h-+T 6| Bl OIR™ 64C-
DAAGel V ¢T 61/J3>" 0% h-+T 6 p|O}IR~ &6p 3

AA(I 6UN 176006 4&;* op UsA% b, O ufpepo
H vV ¢T 0/3>" 2+ 0

51-6 KX b

KX b dNS—A06u%426y 15« 17LA *6 «f 3 % S
—t@ O U%224Yy 10 8A *6 éqA ma/I»&[ 6/J
> B%h-£T Op|>~ O] Bl OIR” 6t1-+iU
03 4CDAA ©u-DAA 610 p|i I (i6A 40 Ao~
45.5%0 &;* OHU*A% b, 6 u-DAA 1e0fpedp

T mal/l>” 6t-+iUn 36 1096110 _ 107 ‘IU
i 6¢KX eL‘p" ]1'fi»3 A,+,0 Ui» a6*

*Qs”"' bAKOQ"+;dS—‘Ta"hy 0]

6 % S—t@ O U%121y6e 1I9A *6 éqA “ma/I»
&[ 6/3>" 8% h-+T 6 |>" ouli TR0 %oh-+
T Ou(i6A 9AOGN 47.4%05 8:* OUU*A%eb,s OuUf
pedu - mO©/J>" ;20

8 % S—t@O6U%323Yy4e 7A *6 éqgA %h-+T &
W|#T 6 '6€ B4CDAA 6o %oh-+T 6 _'6€ 6 4CDAA a

op 2 AA(i6U ~ 286%0 &;* GHU A% b,*dp !
6€1 sUfpe Ouo

11 % S—t@ 6 u%4 725y 11+ 57A *0 €qA V ¢T 6
[I»&[ 613> 6% h-+T du|>~ O] | ['YKeX;
R 6:;+~ ©6-Sm6. 6 ,6€E d4CDAA 6i0 p|OIR~ &
H(IOA 16 A" 28.1%0 &;* OPU*A% b, e0p ,'6€
le ufpepop V ¢T 01/3>7 20

5-10



5-1-7 vf

vi dNS— A0 pu%325y 15« 251 A *0 i 3 % S—
t@ 0 H%2 72 3y 9 162A *0 €éqA /3>~ 6% h-+T &
wi>" opli BlluZin}B" o6u|O}B” 6;+x°7 064C
DAAO©u-DAA 610 p|i B (i6A 106 A6 65.4%0 &
*ou nHzZin}pr"~ 1 eUeA%b,e0p u--DAA 1 «u
fpedp 13>~ 16

6 % S—t@ O PU%324Yy9e 24A *6 éqA V ¢ T 8/
IJ»&[ 6/J>" 6% h-+T ou|i [le06 ,6€ 6f-+iU
adu- DAABIO %h-+T O6u(i6A 9 ABG" 37.5%0 &;*
OHU*A%o b, 0 '6€E ©u- DAA; 2 eUfpepop
V¢ T/l ©f-xiUm ; 3«9

8 % S—t@ 6 PU%223y 9+ 30A *6 éqA mal/I»
&[ 813>~ 0% h-+Top|i HMpzZin}R~ oulOIR
“§:+" BA4CDAA O6+i0 " mou(idA 11 A6~ 367%6
a;*ou HZin}pr"~ 1 eUsA% Db, Opufpepop
“mal/l>” 20

11 % S—t@ 6 H%3 24y 7+ 35A *& éqA %h-+T 8
n|>~ 8 uli e OIR™ 6:+~ 6 .66 64CDAA G
ef0 pli MMu(i6A 12A06" 34.3%0 &;* OpUeA% b
,e O ,'6€ 1 e ufpe Opo

o-11



REAE L
S E IR T AN I TIRE S Py

0. 9% 12. 3% 3. 1% 1. 6% 1. 6% sROTa
e 0. 5%
0. 1% HEH o8
5 AR 6. 2%
2. 1%
I EBOT R
0.1% 4. 2%
#®
0.1% 323
23.1%
PPy
3. 6% £ 504
0.1%
EEEE
0. 6%
£ R e 8K -
38. 2% 0. 4% 0. 1%
Us1 Té ¢b *" -é
1% Eis
Bk,
T
47.5%

19.0% 2EATE
0. 4%

Us2 ,X¢b *” -¢é

5-12




17 K de miE
2. 3% 0.9% 0.1%
R KoM . pAEIR R =T N 3
0.1% 0.1% 1. 7%
ey REGAE
9. 6% 3. 1%
BEEOH
R 7%
26. 2% ERAT R
3. 3%
ERLH
8.1% [amom
0. 2%
EHERE
AARBE L 9%
1. 2% BEA L
0. 6% 0. 3%
3 % 0wk i E P e 8K
18. 4% 2. 7%
AR S
e R 9. 7%
0. 7% P #o s
1?%i:§ 6. 4%
Us3 p <O *" -¢é

RIBAOHEE

B e ER
8. 3%

X" -é

5-13




BiE iy

7 Kk se
A o oy

3 % 0o I ey 3.7% & i
6. % 3.7%
RPN 37
%Efg%ﬁ ”3ﬁ%
HHAT R
10. 4%

EB B
15. 6%

3R
1. 5%

BEHUH
45. 2%

U55 CE#f (KX¢b) *” -é

2% 0 FFIE P BETRS
0. 6% WA T e B BUSE T il
3.5% Ao R, 17 Ko dkse
g 0. 6% 0. 6%
3. 5%

s e
2. 3%

fuo G
1.8%

EShliEy
11.7%

1. 1%
EE g
3. 9%
CE g=A 1
e et} \

0. 6%

AH 5O,
11. 1%

EEBH =Hava
29. 8% 8. 2%

Us6 KX b *" -¢é

o5-14




%&’i;ﬁ#ﬂ' s RLE gy
. 1. 4% a4 oy 7 0. 4% & 4
TERIR 0. 8% A 1%
1. 6%
2 EEEN -]
“"54‘4';6*" 2. 0%
L] e
g.g;;#.x 2. 0%
R Pl
. \
0. 4% EScizR
2. 0%
£B L8
52.2%
Us-7 vf *" @&
51-8 * “ - p8 ékK
c“ ab062¢o6i—~ p8§a"p‘W &l‘,«” fér
AToi- p&pu Qé Y*a,ein (TfK )8 ,°i1K6 T
,ofdKO  efdK"pACEaTI, D8§AE O, iiK,p"
. ai10,*«0érbji3K i; 06,i- O 5&
of dKY,ejiKd,z0(e" 1= p§ 6i- p86ACE

@T“ «*DiKOp§G/ ' Tqio*,+*Gis*, O "i
"GeBl) @T™%f3A 66ITqa E+“,§/ECY 6
@+“, @' ®@00hO0—e4,¢16+0:200¢m*" 3*
UOfs}iua 6he3K'A ui- p§h/'Tq + ‘p
i6n p§hedhAB2' 4p3»0

U- 0,8 (S)+ S—+08 (N)i6 ShannorAVNeinerindex*,
i- pg8D@% & ( 51)Q@%3 @+~ ‘TfKp§ (HYo

( 51

5-15



p=n/IN,nAEa=0 O f i o“ PeO§

U- f<N ~fdN‘TfKéqAulé ¢b 1.4261.8261.356
1930 ,X¢ P 0.0060.0061.0180.380 pe+ 0.0080.0060.6960.690
CE#f (KX¢P )0.9361.8561.3961.800 KX b 1.6351.4161.358
2100 vf  1.1661.7361.8261780 p <O 3 223864 6:S—
1.6366 1.6268 2.09069 6:S— 231611 2136—U- Tf
KQi@ psO 9 S— A - (/6 [é ¢P6 CE#f (KX
¢P)OKX bPdvf ¢cEdN y /- 1.8'TfK6 p *O¢6
‘S—TfK"yi%/06 6,X¢b+ pexCE#aA]l”

. %IS—o6x3A&1006*] ikh» ‘¥g:g *niée o
2,09 *0+i¢ khp +06a «*Cyo6+ TIfKP
e61O0O"xppfe4l” e;d S—'6 10 ho

0U- ‘TfKp§ Hf:,+8 (S)ijiKe @% ( 52)60Q
3% U- |iKps  (J)6

( 52

U- f«N ~fdRN‘jiKéqAu 1é ¢b 0.5760.7650.755
0700 ,X¢b 0.0060.0060.6350340 pe+ 0.0060.0061.0051.000
CE#f (KX¢b )0.5860.8960.8560970 KX b 0.7150.7950.986
0880 vf  0.5350.79508360910 p +O 3 0.8454 6:S—
0.6266 0.6068 07589 6:S— 079611 0796—U- i

KQT@ pe+x fYdd NA - (/6 C—-,00: %o 2
e 2 A" *0+ jIKA(/ 1.0060 6,X¢b+ pezt f<N
aA U] 6p% 1 * 6 f'N %o * 6 + i1 K d@ % 0
aAl”: S—o -10"xppTe4l” e;d S—'6 10
ho6l1”«O0dS—*- [6p,0fYN‘'KX PO+fdN" C
E#f (KX¢P)A (/'j1K®d

OU- 0,+8§ (S)+ S—te08& (N)i,*fdKae ( 53)@

% 0Q3% U~ ,+fdK  (SR)6

5-16



U- f«N ~fdN *,« fdK p8&éqgAuié ¢b 1.926
1.9261.1562.780 ,X ¢ b 0.0060.0060.8260.410 pe+ 0.0060.006
1.44561.440 CE#f (KX ¢P )09761.80619262.120 KX b 2.018
1.7061.5462470 vf  1.5782.5262.3561690 p O 3 2.3964
6:S— 24566 2.6368 3.2769 6:S— 3.40611 2496—U

- fd KQT@ p*O 9 S—A - (/ o}

U- ‘“,i- pSE-A 540—- p 0 +U- ‘xS /A&
1I0(p O AAcaxidd+4- Gea 100 “t )6a 100
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€ Uen <N ~fdN *“,i- p86Q'\yéod f d
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A54 U6 “,i- p§@%H@

CE#f

e ¢p , X¢p Pt | Kxob)

KX b vi p <O

“1p§ \6
3 6 3 6 3 6 3 6 3 6 3 6 3 4 6

N(S—-O8§ )[ 306|182 | 1 0 8 0 61 | 49 | 88 | 19 | 162 | 24 | 232 | 200 | 206

S(S—,*8 )| 12| 11 1 0 1 0 5 8 10 6 9 9 14 | 14 | 15

H(TfK ) [(1.42]1.82|0.00| 0.00/ 0.00|0.00|0.93|1.85|1.63|1.41|1.16|1.73| 2.23| 1.63| 1.62

J(j1K ) [0.57]0.76| - - - - 10.58|0.89|0.71| 0.79| 0.53| 0.79| 0.84| 0.62| 0.60

SR(fdK ) [1.92|1.92| - - 10.00| - |0.97]1.80|2.01|1.70|1.57|2.52|2.39|2.45| 2.63
Té ¢b , X¢b pe+ CE#f KX b vf p <O

« p (KX¢Pp)

,p8 \6

8 11 8 11 8 11 8 11 8 11 8 11 8 9 11

N(S—O8§ )| 78 | 222|128 | 134 | 2 2 8 17 7 57 | 30 | 35 | 98 | 199 | 276

S(S—,*8 )| 6 16 5 3 2 2 5 7 4 11 9 7 16 | 19 | 15

H(TfK ) [1.35]1.93|1.01/0.38/0.69|0.69|1.39|1.89|1.35|2.10|1.82|1.78| 2.09| 2.31| 2.13

J(ji K) |0.75/0.70| 0.63| 0.34| 1.00| 1.00| 0.86| 0.97| 0.98| 0.88| 0.83| 0.91| 0.75| 0.79| 0.79

SR(fd K) |1.15|/2.78|0.82|0.41|1.44|1.44|1.92|2.12|1.54|2.47|2.35|1.69| 3.27| 3.40| 2.49

33A¢,+80+t+0O8lie d@ %o

52 :6 *S—H@

@ - f<«N~fdN S—C¢e+ * p6:S—Iiot@-iY
X pte¢ & PO 0p% 122y 3« 277A:6* (A5506éq
1% :y° h* a: (Macrobrachiumlatimanud & %o k a: (Macrobrachium
asperulum+Rp:y‘iAe/: (Neocaridina denticulad®0 > * %o
ka:A,>1 «0\f h* a: A pdy O0+KX P Opu%"
ArG%b,s 6109 p.¢c,X¢P 6% H| a: ArG%b, « 0
1¢66 ““, QixjiYX p o)
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%ob,» O 6

6 %' NS—oup 1y1e 11A:6*0A %oka: UeA%
P, OM o]

8 fYNS—O p 2y2e« 15A:8*0 éqA %oka: 6i
Ael: 0610 %ka: ouSAE(i6A 12A06°t o  80.0%U-e
A% Db, 6u

9 %6:S—6p 2y2+ 19A:6*06qA %eka: BiA
e/: 010 %ka: 6USAE(IdA 16 Ad°t 0  84.2%UeA
%o P ,* ON o]

11 % fdNS—op 2y 3« 32A:6*6égA h* a: 8
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A55 UG :0**+8 A
. . P o 1é ¢b , X ¢ b pet KX¢b KX p v f peO t@
* y ' v au WPt T3 T6 [3 [6 |2 [6 |3 [6 [3 [s 6 |3 |4 6
T % : y h*“a: Macrobrachium latimanus %0 P 0
®lz %o k a : Macrobrachium asperulum 1 4 4 6 3 3 11 4 15 48 11 | 110
Rp:y iAel: Neocaridina denticulata 3 4 21 28
1z 2y 3. 1e 1 4 4 6 3 0 0 3 11 0 0 7 19 69 11 138
. . P o Té ¢b , X¢b pet KX¢b KX p v f peO t @
z y ru av % b 8 11 8 11 8 11 8 11 8 11 11 8 9 11
[ % y h*“a: Macrobrachium latimanus %o b 1 2 3
®lz %0 k a: [Macrobrachium asperulum 12 4 25 4 4 2 1 1 12 16 22 | 103
Rp:y iAel/: Neocaridina denticulata 1 16 2 3 3 8 33
1z 2y 3. 1. 13 20 27 0 0 4 4 0 2 2 0 1 15 19 32 139
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54 E2]S—H@

—-,XCPO pe+d CE#f (KX¢P )06 al-E TIU
deed E2]6a %! E2]ed'6 @ & ¢b6KX
PO+vf ; 306 O

YsdN S—H@tA 6p %7 223y 8131+ E2] (A57)6
é g A U&-+J FEphemeroptedad d T&-+J YBaetidae)d A&-+J y
(Caenidaed »&-+Jy(Ephemerellidaed g&—+Jy (Heptageniidaed C&-+Jy
(Leptophlebiidaed Y A —&- y(Tricorythidaep&-+J Y(Ephemeridae) p Z
(Trichoptera)® A j, vy (Hydroptilidae)d p j, Y (Philopotamidaed ! i,
y (Hydropsychidaed A i,y (Stenopsychidag) "z (Diptera)b e vy
(ChironomidaeP & y (Simuliidae)d pé vy (Tipulidae)o 'e& vy (Dixidae) 6 E
I Z (Coleopterap g]]y (Psephenidag)| ][]y (Elmidae)d #]y
(Hydrophilidad 6 1 E Z(Odonata)® |/z vy (Euphaeidae)s ~ ( y
(Gomphidaep Juz (Hemiptera) B 'Ly (Gerridae)d EA™y (Corixidad 6
Ruz (Lepidoptera) By,y (Pyralidae)

54-1 1é ¢b

8 ¢b AOp% 62 18y 5521+ E2]6 3 ¥%LS—06pu%
5713y 2625+6éqAdi&+JydA&-+Jyd  »&-+Jy 6 g&-+Jyd
YA—&-y6&-+Jyopi,y O6}i,y6 Aj,y 06eyd glly ©
1] yo lizy 6

6 %S—a ON-OEO6 _ pOA S— % '§Ahyoop
%4 7 13y 536 +06 qAdi&-+IyOA&-+IYyd  »&+Jy B g&-+Jyd
C& +Jyd YA—&-ydpj,y ©6!i,y06 Aj,y 0gl]ly ol
11 yo6llzy 6~(yo

8 ¥%S— Af °60 AUy Uwohbéb Qaa‘'UQED
, hi* “2]E0064a S— % ‘8§ /& (Y00 OU%o 6 7
+06qAdi&+Jyd »&+Jy0g&-+Jy6 YA—&- YO,y
eyd glly o1 1]y 60~(yod'Ly ©

10 y 23
6 ’
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A57 U6 E2],+8£
. L i} . ié ¢bp KX P v f t @
‘ A A 3 6 8 11 3 6 8 11 3 8 11
&-+J 7| d i&-+J y |Baetidae 597 51 5 384 882 16 9 86 36 2067
A&-+Jy |Caenidae 90 39 6 9 3 21 168
»&-+Jy Ephemerelidae 102 42 1 30 3 178
g&-+Jy Heptageniidae 18 11 4 36 6 5 9 8 6 103
C&-+Jy Leptophlebidae 2 1 18 12 33
Y A —&~ y |Tricorythidae 6 15 2 21 1 9 3 57
&-+Jy Ephemeridae 3 3
uz |Aj,y Hydroptiidae 27 3 54 57 141
pi,y Philopotamidae 132 18 60 309 1 42 14 30 606
i,y Hydropsychidae | 465 27 5 1461 | 186 4 81 42 11 156 2438
Aji,y Stenopsychidae 102 17 30 15 3 3 170
"uz |Tey Chironomidae 72 195 27 2 6 27 3 332
&y Simulidae 3 3
peéey Tipulidae 6 6
ey Dixidae 1 1
Euz|glly Psephenidae 972 278 2 54 3 1 42 159 3 1514
I 11y Elmidae 60 32 1 15 3 8 45 60 1 6 231
#1y Hydrophilidae 6 3 9
1EZ |lizy Euphaeidae 6 2 9 2 19
~(y Gomphidae 2 1 18 3 6 2 3 35
Juz | 'Ly Gerridae 1 1
EANY Corixidae 1
Ruz|y,y Pyralidae 9 6 15
77 23y 2625 | 536 23 2337 | 1455 | 42 0 351 421 12 327 | 8131
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11 %»S—0u% 5 7 13y 2337 +6éqAdi&+Jy 6 A& +]
yO»&-+Jydg&-+Jyd YA—&y6Aj,y 6pij,y 06!i,y0
Aj,y ©6°eyd glly 8l 1ly 0~(y 6

cu £ _ (U5860 !i,y" 35.5%06 g]]ly " 23.7%0 d
i&+Jy N 18.8%0 € U A¢Di 6i6l14yD “2]p+6Q
aulé ¢bb f'-e&% 3KO\fO A0p%Iyu fhAB
B‘g]]ol¢ 6 * fieb6

4-2 KX b

KX P t@6pu% 67 18y 1848+ E2]6 3 Y%oép 572
13y 1455 +6éqAdi&+Jy 6 A&-+Jy 6 g&-+Jy & Ai,y 06pi

,y 01i,y0A i,y 0°eyd &yogllyoél 1]yd #]
yo~(yo

6 %S—a ON-OEO6jYX D+ 6 _ puda S—%o
‘S8 EhyO606N 4710y 42 +6éqAdi&-+IydA&+Jybg

&-+Jy6 C&+IJYy6YA—&-ybpij,y 0!ij,y6 eydg]]yo
I 1lyo

8 ¥%» S—aAf °6iYX DPuLE+ 6KXA «-6 £U
op _UohéOE¢ JH,,'(P @864 ° S—%°V
E2] 6

11 % %op 67216y 351+6é6qAdi&+Jydg&-+Jyd
C&+JYydYA—&y6Aj,y dpi,y 0!'i,y6A i,y 6°¢é
yo pey 8gllyé 111y o#]y ollzy 6~(ydy,y 0O
O0,*” pilopyéy,!'-i6e&% f'**6Q@KX P
"D, ™% DY & %o 0

cu £ _ (U590 di&-+Jy”* 491%pi,y " 19.0%
L, yn 14. A1 ,+01¢ 6 D fAe&%0\f" 6
%Uu f> D&‘g]]0
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54-3 vf
Vi t@O6u% 72 17y 762+ E2]6 3 %op 57 10

|

|

y 421 +6éqAdi&-+Jy 6 A& +Iy B g&-+Jy D pi,y 0!i,

y6 eyodgllyo 111y ollzy 6~(y O
6 »%S—a ON-OEb6ijYX P+ 6 _ noé6 £Uxn
HOA S—% '§/Ehydlop 2722y2+" E2]6éqA
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S—% ‘8§AEhyo006p 272y 12+* E2]6éqA!j,
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ERE &R HEE S 7
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55 O, LP“,S—H@
—-LPO,'q6xé5/&1U0] g6 @ O p0OG p
«+©OKX b;6 AA TxE6Qq6@ “1udzdzl e ¢
P, XCPOKX¢P+-Vvf P; 4 ¢ (1 dN O, Lb

“rteea+ 006 O, Lb“ h~Y¢E qg“lo6¢c-0 qlO
6n“iée@ ‘6 (] ,X¢P,'-E qb6°46 py,-
O go¢ P K @&@&% O, Lb*, o}

56 f 6AEH@

f«N~fdNS— 6 &t d f6/&6 p+Op? 4

OO0/E8OO0A 580%0Iaye<DN¢ &% p8 ( River Pollution
Index, RPI0O+E* O+x—06-@ 1 RPIO+E* O+x— A be
7A«< (DO)+ pHvO6*@ 6D pH vO<«<y¢c RPI‘, (1)™
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&% 0+E* Ox—"* NAOICjYX+e¢ 8 PO fite<
66 H@ " ¥ *0+ E2]S—H@6¢jYXEC 8 POV 6
H% !3C f u|OIR"d g]] ;u f> hAD1*“, o)

A58 U6 fOAEH@

5 516 ie ¢bp , X ¢ b pez KX¢b KX b v f pe+O
oe\o
3 6 3 6 3 6 3 6 3 6 3 6 3 4 6
e (W 19.7 | 235 | 225 | 26.2 | 241 | 250 | 21.7 | 238 | 233 | 240 | 227 | 25.0 | 204 | 215 | 232
a4 K(TS/cm)| 274 | 186 | 296 | 233 295 209 | 283 | 202 | 290 | 204 | 266 | 215 | 285 | 292 | 207
TDS(mg/L) 198 | 124 | 203 | 147 195 136 | 196 | 134 | 195 135 181 140 | 203 | 203 | 139
v K(§ 015 ( 009 | 0.15| 011 | 014 | 010 | 0.14 | 0.10 | 0.14 | 0.10 | 023 ( 0.10 | 0.15 | 0.15| 0.10
< < (mg/L) 9.82 | 11.56 | 9.67 | 10.23 | 11.05| 11.43| 9.12 | 11.13( 9.00 | 11.34 | 8.61 | 10.26 | 8.23 | 10.02| 11.60
pHv 817 | 717 | 764 | 741 | 821 | 7.78 | 794 | 738 | 7.67 | 744 | 757 | 766 | 7.87 | 8.09 | 7.79
6 816 ie ¢bp ,X¢b pet KX¢b KX b v f peO
oe\o
8 11 8 11 8 11 8 11 8 11 8 11 8 9 11
e (W 228 | 196 | 244 | 199 | 238 | 206 | 239 | 20.1 | 240 | 204 | 235 | 205 | 23.7 | 250 | 215
4 K(TS/cm)| 183 | 222 | 203 | 232 193 236 | 202 | 262 | 203 | 262 191 | 227 | 192 | 219 | 230
TDS(mg/L) 124 161 134 167 128 168 134 188 134 187 128 161 128 142 160
v K(S 009 | 022 | 010 | 012 ( 009 | 0.12 | 0.10 | 0.14 | 020 | 0.24 | 0.09 | 0.12 | 0.09 | 0.20 | 0.22
< < (mg/L) 1059 9.24 | 11.02| 877 | 10.36 ( 9.06 | 11.17| 8.05 | 10.88| 8.33 | 11.73| 9.59 | 10.43| 10.00| 12.42
pHV 712 | 871 | 748 | 798 | 7.78 | 788 | 761 | 815 ( 7.39 ( 802 | 741 | 805 | 7.81 | 7.04 | 8.26
\e@ @x(AolU fgoWil»>) fq6806068—72
EiYXOE'? n 61é + -%; 3+€0 B fW bA
bogU heTqg”¢!%3K0oe K 1~11 * fg08060A 5-9
¢o*ljYXOE¢gCP'0 A? M11é 6+¢ b’
-+ 0 OpbkP K¢ fgo 8OpidCb’ ? M 8010 %' L

L°O +11 Y%'“il<AE —-@E* O+—06°+0 Y+ez a,Y
E* O+—00 RPIp&pid 80610 %A 15611 %A 2360
%&aA 1.001~10 a4 A, (1) ™&% ‘+—0611 Y»“ASIK&% '+

—o¢p‘leé 268 Y%'“il</FE 060+ 8610 % ‘LL°O -
@E* Ox— 60 %+2728,YE* O+x— U0 RPIp&piod
8 %A 2806, gK&% ' f+—0b6 10 %A 156-© »A 1.0064
A, (1)™&%‘'+—06 b* -+ 2~11 %'y u a-@E*
O+x—Iyd 184611 % ‘'“il<E -@E* O+— oLL®
O11 - @E* O+x+— 6=Up, 6 %$-@E* O+—u0 RPI
p&pid 40611 %A230,80K&% ‘'+— 060 %AA 1.00A,

(1) ™ & %o+ — 0
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A59 2 p 6ié 5 -+ fq68§8
2 p f
e . a.K «< “TI< fE Tal< /£ LL°O L ou =U o
®n° (3) (3) vy PKR F®) | (mgl) |  (mgl) (mg/L) mgl) | (CFumoomD) | mgn) | | 1*e3K
2020111 | 13.0 15.6 8.46 281 9.5 1.0 <4.0 2.8 500 004 | 10| )1*™ &%
2021202 | 257 194 8.66 266 95 <1.0 <4.0 2.4 290 007 | 10| )1*™ &%
2021/3/3 | 19.0 181 8.38 300 9.4 <10 <4.0 43 2500 005 | 10| .)1*™ &%
2021411 | 28.0 22.6 8.44 304 8.7 15 43 33 800 014 | 10| )1*™ &%
202157 | 29.7 256 8.60 300 8.6 <1.0 <4.0 71 3100 001 | 10| )1*™ &%
20216/11 | 29.7 26.2 8.14 178 8.3 <1.0 <4.0 106 3100 003 | 10| )1*™ &%
20217706 | 315 258 8.44 180 8.4 <1.0 <4.0 28 1600 <001 10| )1*™&%
2021/8/19 | 30.7 25.0 8.06 183 85 <1.0 <4.0 254 1400 <00L| 15| )1*™&%
202196 | 308 2528 8.74 208 85 <1.0 <4.0 53 650 001 | 10| )1*™ &%
2021/10/15| 286 23.2 8.15 237 8.8 <1.0 <4.0 375 500 002 | 15| )1*™ &%
2021/11/15| 245 21.7 857 237 8.9 74 16.9 8.0 300 003 | 23|  oK&%
E +_ 6.0-9.0 2 .55 €2 2 €25 €5000 | €03 @ 2
e f
P . A-K < | “il<A ial<A£ | LL°0 | u u = :
@ ° (3) (3) av PKR F®) | (mol) | (mgl) (mg/L) mg) | (CFutoomD) | mgi) | TV 1 %e3K
20201711 | 16.3 153 8.36 286 9.7 16 <4.0 4.7 3400 004 | 10| )1*™ &%
2021212 | 235 196 8.58 288 100 2.9 8.1 2.7 800 0.06 | 1.0 | )1*™ &%
202133 | 193 183 8.38 306 95 <1.0 <4.0 44 3400 004 | 10| )1*™ &%
202141 | 247 225 8.44 355 8.7 20 638 65 1100 0.09 | 10| )1*™ &%
202157 | 306 26.7 8.70 288 8.7 <1.0 <40 47 1900 008 | 10| )1*™ &%
2021/6/11 | 311 272 8.20 103 8.3 12 45 9.2 2700 010 | 10| )1*™ &%
2021716 | 32.0 26.6 857 187 86 <1.0 <4.0 2.0 1300 001 | 10| )1*™ &%
2021/8/19 | 301 256 8.14 186 8.3 6.3 165 27.9 1400 <001 | 28| oK&%
2021/9/6 | 312 291 8.84 216 95 <1.0 <4.0 5.0 1800 005 | 10| )1*™ &%
2021/10/15| 313 24.0 8.20 237 86 14 <4.0 442 1600 005 | 15| )1*™ &%
2021/11/15| 254 222 8.76 243 96 17 53 42 700 002 | 10| )1*™ &%
E-+— 6.0-9.0 2 .55 €2 2 €25 €5000 | €03 ] 2 2
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A59 ? L 0l1é & £ fqO680 (»)
-+ f
e . a-K «< “TI</AE fal</ZE LL°O Hou = o
= 3) ) " PKR F¥) | (mgh) | (mgl) (my) | (mg) | (cFuoom) | g | | 3K
2021/1/11 13.2 15.3 8.02 246 9.5 25 8.9 2.9 2300 0.05 1.0 L)1 *F™ & %o
2021/2/2 26.4 22.4 8.60 240 9.5 <1.0 <4.0 1.9 22000 0.10 1.0 L) 1*™ & %o
2021/3/3 18.5 18.8 8.07 238 9.0 1.9 5.4 2.9 75000 0.06 1.0 L)1 *F™ & %o
2021/4/1 28.3 24.5 7.84 231 8.0 5.2 19.9 8.2 16000 0.13 2.3 7 K & %o
2021/5/7 30.0 30.2 8.05 244 7.8 1.5 7.6 2.6 31000 0.07 1.0 L)1 *F™ & %o
2021/6/11 30.0 27.8 8.50 212 8.1 1.9 5.1 3.2 33000 0.40 1.0 L) 1*™ & %o
2021//7/6 26.1 25.7 7.82 203 7.9 1.7 55 3.6 26000 0.03 1.0 L)1 *F™ & %o
2021/8/19 28.0 24.9 7.81 193 8.0 1.4 <4.0 10.8 200000 0.10 1.0 L) 1*™ & %o
2021/9/6 27.7 29.9 8.31 207 8.3 1.7 5.6 6.0 18000 0.30 1.0 L)1 *F™ & %o
2021/10/15 28.5 26.7 8.44 236 8.5 <1.0 <4.0 13.3 32000 0.03 1.0 L) 1*™ & %o
2021/11/15 26.0 23.2 7.94 232 8.4 2.6 9.8 79.8 160000 0.07 2.3 2 K & %o
E-+— 6.0-9.0 2 ¢ 55 €2 2 €25 €5000 €0.3 2 2
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O—l1ay—3* pO fE8BT\QOLEPH@<« 61¢;YX
+e¢ PO fie<6060 b* -% fee-a@UA q
f§O w¥% *6 Ag "]>( bxEfu~>-nAdag ">
tPE-— e—To8iYT'fOmpd“2r 64 QEp u O
O- 6!Y@°*H U Dxt— 0

5-7 p—lch’) @

@ iI»A0'@ O0AFGO0068+ p(tn (f 70) f 7-11 9
7-12 @2bO0'-0 A|: -0 060&'°00106-0q9g6-“ S—¥%I
O £06r (A 510~A 512)63 9 jYX¥% te-/A£A 11.59

cmg A513)66 & pi £»6-0 ,28 "=6 A 0

60 2@ éUiyEpPH 30 @é060-0R- 0.785~0.855m/s D O6 63
t-/A£A 0.074cmsda,s No*p ¢J u| 2 6 p-AKe-
U@ - A0.3cmsd

4 29 6/ aA 2 0u™> FEu»0jYX¥ te-/f
A 6.78cmq A513)6 p "B> 4 8 " 6s i 060-"D

iy<dO0-6-U «-060 <di- UiyEp A 8.4 x¢é0
~0R- 0.540~0548n/sDOb6 63t-/AFA  0.0l4cmsdase \e
3 6ADY*"P" 6 p-&Ele-U@-£& 0.3cmsé

6 9 0F& ON-OEB;jYX% te-AEA 84.53cmq A 5-
13)6 pi ..86-U ,A_ «-02R«- 88 a&éd(-Ap«n

52606-0R- 0712~1423n/sDOUIYyEPH  302é6-0R
- 0.980~1.046n/sDObd 63t-LE£A 0.252cmsd p-Ace-U@
- /A 0.3cmso

8 18 O& Af °0jYX¥% tea/EA 119.61cmq A 5
13)6 pi ...06-0 A «-02R«~ 22 €0 (-Ap«n
10 é06-0R- 0347~1.8B87m/sbPOuUiyEpH 30@€0-0
R- 1.4451594m/sbB 06 63t-/AFA  0497cmsd p-&£& [/ -U@
- A£0.3cmso
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9 29 6/ jYXY¥% te-/EA 22.47cmg A 5-13)6 pi
80-U A «=062R«~ 1352 €06 (-Ap«n 452 é06
~0R- 0326-1183m/sPbOuiyEpH 302 é0-0R- 0.951~1.076
msbO6 63t-AFA 02%cmsd p-LEce-U@-4& 0.3cmsd

i Y X% te=/EA

11 11 o0 A&
.o6-U ,,A_<<—|62f3«—|
-0R- 0.298-0.965m/s b Oui y

misbO6 63t-L£A

95 @& éd(-Ap«n
EpH

22.88cmg A 5-13)6 pi

302 é6-01 -
0.205cmsd p-Ae-U@-& 0.3cmsd

2.
1.154-1268

8axeed

A510 p #-0 ,”= A+-0
6e\ 1 3 - 4 - °
«=(S)| «a(p)«a ()]« (S)|«a(p)«=(1)«=(S)]«=(p)|«=(S)
A m 0 0 0 0 0 0 0 0 0.137
- - - - - - - - 1.206
-0 m/s - - - - - - - - 1.209
- - - - - - - - 1.275
Sji-0 m/s - - - - - - - - 1.230
6e\ ¥ 8 - ° - i -
«=(p)|«= (1)« (S)|«a(p)|«a(l)f«=(S) «=(p)]«=(l)l «=(S)
A m 0.10 0.15 | 0.22 | 0.045 | 0.075 | 0.135 | 0.028 | 0.06 | 0.095
0.433 | 1.156 | 1.437 | 0.383 | 0.722 | 1.084 | 0.348 | 0.604 | 0.965
-0 m/s 0.347 | 1.170 | 1.325 | 0.378 | 0.678 | 1.183 | 0.316 | 0.569 | 0.899
0.384 | 1.250 | 1.306 | 0.326 | 0.674 | 1.182 | 0.298 | 0.531 | 0.846
si~0 m/s | 0388 | 1.192 | 1.356 | 0.363 | 0.692 | 1.150 | 0.321 | 0.568 | 0.904
A511 p #-UEp-0
oevw |4 [ & | s | s | u
Ep Ep Ep Eb Eb Ebp
f I A m AH/I0.3 |, AH/0.084] AH/0.3 AH/0.3 AH/0.3 AH/0.3
0.855 0.545 1.028 1.445 1.076 1.268
-0 mls 0.815 0.540 1.046 1.533 0.996 1.154
0.785 0.545 0.98 1.594 0.951 1.179
Si-0 m/s 0.819 0.544 1.018 1.524 1.008 1.201
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A512 p -&EA
6e\ % 3 4 6 8 9 11

«= =/ (cmy 0.000 0.000 0.160 0.360 0.165 0.097
Ep-/A&(Ccm9 0.074 0.014 0.092 0.137 0.091 0.108
t- A& (cmg 0.074 0.014 0.252 0.497 0.256 0.205

U @ - Acms) 0.3 0.3 0.3 0.3 0.3 0.3
iYX sicn/& 10.04 7.06 83.23 197.47 51.67 21.58

(cmsg
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A513 jYX te=aAE T A
1% 2 ¥ 3 % 4 1% 5 U 6 ¥ 7 Y 8 1 9 ¥ 10 % 11 %
a (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms) (cms)
1 13.39 13.18 11.13 9.44 6.42 107.87 104.95 220.39 45.34 28.79 29.71
2 16.59 12.75 11.79 9.87 6.24 47.11 90.86 295.47 41.91 24.25 37.59
3 18.04 12.49 11.13 9.80 6.95 24.23 73.94 153.60 76.89 20.90 35.88
4 18.58 12.54 11.23 9.25 3.48 48.41 52.86 102.08 68.28 26.33 38.08
5 13.97 13.27 11.50 6.41 5.59 114.64 45.38 79.40 48.48 28.96 38.68
6 12.55 13.05 11.82 4.29 4.50 219.68 59.46 146.31 49.95 43.58 22.04
7 12.93 13.19 11.65 6.49 7.80 143.72 75.90 1,284.03 78.21 68.03 21.31
8 12.90 13.18 11.34 5.85 8.47 80.29 42.30 598.08 82.11 60.91 19.34
9 12.30 12.85 11.59 8.46 5.38 84.53 32.59 330.06 93.00 20.93 23.05
10 11.98 15.05 11.29 7.77 5.88 59.65 30.72 246.64 134.69 19.18 22.64
11 15.82 15.03 10.31 8.74 4.02 50.38 27.72 174.81 139.22 33.89 22.88
12 16.32 10.75 9.20 8.52 5.14 66.02 24.59 208.10 76.12 174.46 19.16
13 14.61 9.91 9.66 4.22 4.75 68.25 26.15 300.29 70.57 204.30 17.15
14 12.79 11.19 9.56 4.67 5.73 43.96 27.48 246.61 57.85 190.08 16.42
15 12.07 11.58 9.40 6.81 6.71 40.93 28.55 230.14 47.31 141.92 18.13
16 12.56 12.20 10.28 9.12 5.06 37.37 42.05 170.92 37.66 47.32 19.99
17 12.46 11.34 9.12 8.40 5.80 45.63 30.67 161.74 35.70 79.27 20.08
18 11.93 13.34 9.33 8.91 4.01 33.59 25.89 119.61 35.29 80.70 19.57
19 13.03 11.28 9.19 4.59 6.51 29.78 43.43 123.93 32.78 61.66 18.99
20 12.96 12.09 9.63 3.27 3.13 64.29 48.81 97.92 22.83 47.15 20.06
21 14.14 12.01 10.00 6.87 5.17 134.08 37.59 97.89 29.91 47.95 18.48
22 14.82 12.15 9.58 6.68 6.93 94.61 36.91 98.26 46.85 34.72 20.79
23 13.09 10.29 9.72 7.88 6.27 102.89 31.28 103.63 45.75 40.40 18.94
24 11.49 12.22 9.87 7.79 5.64 67.32 137.86 59.81 24.54 35.18 19.65
25 13.25 11.08 8.62 6.76 0.76 56.96 70.57 95.12 18.51 41.17 19.39
26 12.87 11.61 8.96 7.19 4.30 51.50 66.96 93.17 18.96 44.94 15.30
27 12.32 11.65 8.52 3.42 5.69 48.39 56.78 73.41 22.39 35.03 10.29
28 12.36 11.23 8.80 5.54 5.17 168.84 45,57 68.88 21.94 34.15 12.89
29 14.11 [ 9.05 6.78 6.88 190.90 35.20 52.99 22.47 30.27 13.56
30 14.62 S 8.46 8.13 36.37 171.15 32.23 44.34 24.50 27.53 17.46
31 14.64 S 9.46 S 189.85 S 43.92 44.01 S 28.04 S
S| 13.73 12.23 10.04 7.06 12.41 83.23 49.33 197.47 51.67 58.13 21.58
t@)aor 3,676.20 2,959.04 2,688.78 1,830.87 3,323.04 21,574.09 13,212.08 52,890.92 13,391.83 15,569.00 5,594.49
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A6-1 110

iYX uu,

] aD pu| ] e<6H ul ] eua; ;- 0 AE<Je “0,06 hmo)5 “0,6 N «4 O4;D “0O,
s . . . u . . éreed
3 v [0 a0 210 g aii- | fepe g X p | KX [vi
£1Z [Ey Acrossocheilus paradoxus bz H x x x x x
p|#T Candidia barbata bz (T)c(hvS)ditg H x x x x
a Carassius auratus auratus bz fg x x x x
0] Ctenopharyngodon idella bz 0 OU;i, + A,>g, fpe x
£ Cyprinus carpio carpio bz tg 60» EITO,1iEO,A, x
g Sé Distoechodon compressus bZ (Sé)c(i,S)dtghcUog 6,>s” sSgOq¢ibD¢to* 3eRe x
~m Hemibarbus labeo bZ (m)c(k,v*')d:g 60 “2]6 6:6886FAg,p- 3B x x x x
/3»&[ Microphysogobio alticorpug bz (&[)bc(af|S!..)6fg 600qo*A, H x x x x
/3>~ Onychostoma alticorpus bz tg 600qgo*A, H 3R x x x x
e Onychostoma barbatulum bZ tg 600qo*A, x x x x x
%o h - =T Opsariichthys pachycephal bz (T)c(hvS)oet tg 6 C:g H x x x x x
pliv Paratanakia himantegus pZz (V)c(d,S)6tg 6,>00qg o*3LpPO,+ “2];Ag H x x x
4G Pseudorasbora parva bz tg 60 “I,60*6LPO,T “2]Ag x x
Amoo»T Puntius snyderi bZ (T)c(bv~)dtg 60» i“O,8 xO0+0*Ag x
V T Spinibarbus hollandi bz (T)c(bv")d+g 600*8 “2]8 2]8» 6"@*6 xOAg H 3eRe x x x x x
17y T Formosania lacustre iE 006qg o*A,g H x x x x
pu|O}IR" Hemimyzon formosanus iE 00q o*A,g H x x x x
uZin}R"~ |Sinogastromyzon puliensis iE 00qg o*A,g H é x x
"y in,~ Cobitis sinensis i E tg 60 go6]iDi,xOBo*+eI»“ A" x
201220y 20 Silurus asotus iE g 60:6» ++4 ETIO,Ag x
6.y - S mé. Pseudobagrus brevianalis iE (6.)c(p€-)6:g 60IE“,6» :A, H x x
1D0&y|p| 2 Liobagrus formosanus iE (2)c(f€)o6:g 60 “2]6 ETO,A, H é x
‘Tz |'6€y , '6€ Anguilla marmorata fE/%b |(6€)c(hf")6:g 60iE“,8» A, x x x
™iz|=y $-+iU0a  |Oreochromissp. Pz tg fpe x x x x x
,JK= Parachromis managuensis bz g 60» B»:A, fpe x
DAAy |[4C<DAA Rhinogobius candidianus = g 60IE“,8» :A, H x x x x
u-+DAA Rhinogobius similis fE/ > . %H:g 60iE"“,8» :A, x x x x
«1D¢ Sicyopterus japonicus fE/%P |[00q o*A,g x
el z|T%:y % ka: Macrobrachium asperulum > g x x x x x
h“a: Macrobrachium latimanus %o b fg x x
Rp:y |iAe/: Neocaridina denticulata > fg x x x x
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