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® < 3 & Abstract

This project carried out since in May 2019 in order to investigate the status of
biological resources of Shakadang stream and the establishment of inventory systems.
The research has completed 13 monitoring surveys and 1 test survey in October 2020,
including 4 fixed sites. The results are summarized as follows:

(1) Atotal of fish in 8 families and 15 species, shrimps in 2 families and 9 species
and crabs in 2 families and 5 species were found in the Shakadang stream. Theres’s no
law protected species in this area, but has some endemic species, like Acrossocheilus
paradoxus, Opsariichthys pachycephalus, Candidia barbata, Rhinogobius gigas,
Platyeriocheir Formosa, Geothelphusa taroko, Geothelphusa cinerea and
Geothelphusa dolichopodes. However, Acrossocheilus paradoxus, Opsariichthys
pachycephalus, and Candidia barbata are native-invasive species. The characteristics
of Shakadang stream ecosystem are few endemic species, many kinds of amphidromous
species, and benthic species.

(2) Comparing the literature, we found two new native-invasive species:
Candidia barbata and Macrobrachium asperulum. Candidia barbata appears in the
middle region of Shakadang stream, while Macrobrachium asperulum shows a trend of
expansion.

(3) The widely distributed species in the Shakadang stream include Sicyopterus
japonicas, Acrossocheilus paradoxus, and Macrobrachium japonicum. The dominant
fish species is Sicyopterus japonicas, the dominant shrimp species is Macrobrachium
japonicum. The biodiversity index (Shannon — Wiener index) of the downstream sites
are higher than upstream sites.

(4) The comparison of the three survey methods of “electrofishing”, " shrimp
cage" and "snorkeling" shows that the electrofishing method can find the most species,
but each method has its advantages and detectable species.

(5) Using INEXT package in R to analyze the trend of effort and species
accumulation, the results are as follows: (a) Comparison of different taxa: the number
of investigations required for fish is less than that for shrimps and crabs based on the
95% coverage rate of species. (b) Comparison of different methods: snorkeling is the
best method, then electrofishing, then shrimp cage according to the investigation
efficiency. However, the electrofishing has the highest estimated species. (c)
Comparison of different stations: every site needs 5 to 6 times surveys, but there’s
almost no difference between each site based on the 95% species coverage rate. (d)



Comparison of wet and dry seasons: the fish survey efficiency in the dry season is better
than that in the wet season, while the survey efficiency of shrimp and crab is better in
the wet season.

(6) The result based on the analyze in the non-commissioned project data of
shrimps and crabs provided by Taroko National Park Administration, we showed that
this kind of long-term survey can assess the diversity and changes, detect to invasive
species, and proof life-history period of stream biota.

(7) Regarding the prevention and control of invasive species, it is recommended
to start with advocacy and education, strengthening control and establishing a
monitoring and reporting system. For the issue of removing invasive species, it is
necessary to first evaluate the necessity, and formulate plans and goals, and it is
recommended to conduct preliminary tests from species with a small number of ethnic
groups and major distribution locations.

(8) Regarding the decrease in the number and distribution of Onychostoma
barbatulum in this area, after summarizing and comparing other biological conditions,
it is shown that it may be more related to human activities. Because the upstream
population of this species is still very stable and its genetic characteristics in Taiwan, it
is not recommended to directly carry out the release and rehabilitation work and
recommended to discuss appropriate conservation measures between Taroko National
Park Administration and the aboriginal community.

(9) This research proposes two inventory programs for Shakadang stream, which
includes descriptions of monitoring types, methods, stations, frequencies, and
participants. It is recommended to recruit volunteers or local community residents to
participate, through investigation training and interpretation education, and introduce
network application tools and citizen participation mechanisms to develop a long-term
stream monitoring system, and establish an early warning and return mechanism for
invasive species.

Recommendation for immediate strategies:

(1) Develop a long-term stream monitoring system, and establish an early warning
and return mechanism for invasive species.

(2) Introduce citizen participation mechanisms and network application tools .

(3) Try to test the method to remove the invasive species.

Recommendation for long-term strategies:

(1) Disscuss the the issue of ecological corridors of dams with Taiwan Power
Company (TPC).
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1. FHah
KRR REL ML PR G BB L AP EREHET H R
Ao ghvb s e TR EEEHITRE TR A o
2. FHkB A EAPMB A 5
AR ARE AP AR R ARRHER O TEETEP 0 @
FERRE28K~TI R~ iR v Pl FERHRERMRLE Y - X
A E PR 6 5 ;%,a FWLIEZ P T RPN H B OARITE BRI A AR
B BETRETL6E) RS BIERFLIAEY S £ F B g 50
M Lo T JK?&EJIZQ%F FEA TR AIARLEFF- o kELER
BenF Al a2 ok 2 panfag o~ R~ 2% 5 R 2L B & (Shannon —
Wiener % % tdp ) AT BB T V;%ﬁ—}, BE AT -
. R FARERE KB TR G REREPIFB AN F
(1) 72 INEXT 32352 U4t A - B BCGE 7 4 47 2 0 il 17 5§ RlReh
ky%ﬁﬁbmﬁﬁ~ﬁﬁﬁ%%§ﬁﬁEW¢ﬁc
(2 A 2 pRnERTHEL > ¢ FRABHEOERNE > FT TR
KBS AL AR R R (DA H B R R R) R IR

22 B L3

AEFT WA FI TR FHFERBEEIFAES BINL o

1-PREBEDE B T RAA J\’Fﬁr/?]i ipezkiE~%3E (DO)-
fis sk & (pH) ~ #H2 & (Conductivity) ~ ¥ B R T = (ORP) fri #4832 2 &
(TDS) % » A3+ % @ * YSIProPlus #4 5 5 8ok Fi&kie (79 i & 78 2 Hchip)
T SEA ARSI EPFEF T RRR o L KT TS P AT

(1) -k:& (Water temperature) : %4 B APFFIRSRE & BrliciE 2 ks R
EHEPFF BT FT P E és’rﬁv-;};’_ ﬁ}: w4 £ (ONSET - optic stowaway
temperature data logger) Z R 'KEZFR " » L EEBEVRIAFPFEFFRE > B
KT E B ges- £ TR AT R - 3 2 0 R R 2 Shuttle
(ONSET - optic shuttle) #f B~#rik i ciedr okl - & B F BILA 37 o gL 300 77 -
| g 'J%é:ﬁfﬁi Tt gEstsm o

(2 %32 DO): L ¥ A k2 Hd 3B FPELTRAP 2 > - %
W IR N d Y RN EIREA TR (R BEAREZER
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TR~ f R) e g FAAR AR T 0 A 2 LEERE{ORE 0 b
do A R A AT € TR kY B 0 ROk 2 “
b T FE o HAR T E IR A G RARTERSES -

(3) & 4+ ik Adndk (PH) & @ 5-k? & 33 kA Gllicehitiic® o - W p &
k2 pH 5 a PR aE R ER 1 £k RS AR HpH &
FRARL S o pH g WP Fend £ B LR DI KR Rk L

A5
o

(4) %7 B (specific conductance, SPC): ¥ % & (Electrical conductivity) i@
FERBZRGET i AR 3R Trmamicki Fan B &L ko
EQRF ETRG K PUBT RERAATIBFT RS L A AR
AIEEMG S E o 7 R E % msiemens/m (2 mho/cm ~ pS/cm) o EF A 4o
Lt 25°Cen T AR AE 3 % #rip) (¥ el o Rl * Tt 3 A& (specific conductance -
THBE SPC), AT 0 - MAEA SR T REFT IS B S KE
ALY S R S ¢%§urw%ﬁ&Jﬁé%ﬁ§ﬁ&mo%ﬁﬁmfﬂ
TR BET R TIBE L 654uS/em 0 AR v R R PR E T AR F RS
® TR L 5000uS/cm oo

(5) § i~ :# & T = (Oxidation-Reduction Potential, ORP) : i % 5% pH T #&
BB UK RKBEE CARR AR ST U R E ROKRY 5 E Bacd
EE R e 'F;}\?ﬁm :}F]Jfﬂ o Hficimd F ¥ pH Bt B § 0 E(ORP %
I E)PERcEARE Pl pH L ¥ AR cORP ¥ % Ei=5 mV > p -k ORP i &
150 % 550mV 2 @ > i 3k &2 fh Ak ? S ORP ffde 350 80 F 50 650mV - jeig
BRFEE AR LV ATREL D
(5) 7% 3 F)%8 (Total dissolved solids, TDS) : » ﬁ;&grﬂd}g BIERE AR RET

e

: N ‘E_ B> 5 mg/L ’ :;'/p ﬁ’”*?/.z%f't’ 2g5id ?ﬁ‘/k}i 4 ﬁk\'ﬁ'ﬁ’% %ﬁ‘r’/”l‘&
Bl ¥ TDSERERNEAR T AL AP R TDSAi L A7 aRFZ &
ﬁ?%&ilﬁ%vﬁ%pﬁwmggoiﬁ TDSA%B ¥ 1AL & kP 4 5 o

2-4 5N 5

x&i#&ﬁi& PAspafiz BEEE B2 d 3 k2 bR a7 a ¥
- S ET LEE T mﬁétgp"'ﬂw:u;pﬁ:lg:}ﬁ EE RN B C I N SR R
AR A e AN ERE TR ) mERERER P HE
Lo R i (2) e R E R BRI o kP A el R o R
(B) 2 T BEEEIHTH @) 2 A ARETR AL F kT LAFY
ERAAZOER VY EH EFRAREE R DL X S
REFARSNFER AL RRAOEEE > B AR F 2 i a2 ‘F"i

ERED N (rR 2-1~F 2-3) 0 H ¥ R S A B X 2B R RE T (1

Fac® A AT ENIR A DT )i o TR Ok A2 %x»z@ﬁ#ﬁ Fﬁ?#ﬂﬁi
75 kg e

|

%

e
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CESUENEA AN tE SN B S N e L= L
g R FEE D FEBERIGLE A2 R A 2L R 24
AT CBREALARLF A LR RERP LT EH BRI L RS20 RILIE
RRER LR B0 2% FEEPEF(RED R £ R T SR B
REE) EHIEE S H - pEE RS & BRERE 3 B G HH AR
AEH > MER S N (over night) & 74 > I P wcis £ F"’"F‘*”q’%”' -
KB o R AT SRR PR Y 250 2% o
PR PSS et fikA e TREORRAA TN BT F 2 AR
M h ko Tk &ﬁgg A FEBE G orF R 2T EREEE RFIA
pedk ko nAFREFRY Gop e w RE §UAK %‘% B fle @i
WV (GEAoHe - 0 ¥ - &Y 3FV 2 AR 108 & 10¢ 21 p %tv:/,é‘t—} S
1081250801 ¥ % 3, /] 108 £ 5 7 29 p + %53 % 1080002615 8. & o % - & E'J
SARE109 #E 17 20 p L 32ih T ¥ 1091248447 8.5 2 A ® 109 £ 2 8 12 p &
#F % 1090000618 §L) « T f i & & Wi Flp & @ AT - EH e
5vd % Al d (4 £ 9 37cm > ¢ K 16cm) - S B 2 P S ERENBE S
BB H AR EAME B AR T R s £ R A RS
BEAPM 2 FFRE R A TRy R P

Bl 2-2: WS ER AN TR
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B 2-3:EHLZER 2 Fa(smai gp A% 2)

st

A
i eh ®
pe i T
BERT —

5048 P PT R

AR
3(& » P

(over-night)

Lk Vs

505

/0

S

Bl 2-4: FZ A A3 ERTAE

/fu,7 o E AR AREEI Y R A He My AR Bl i
R k?%QHWuﬂ%r éﬁ’ﬁauﬁaﬁmﬁﬁ’aw%
AR S RRENES SE S S E NS EE R S E T RS R

3~ M FH LA

",ﬁ% TREALZE 0 T He TR AT o ATt M

(1) mmFH #e 7 Ar R IRABFELI A OBE - KE 455
BALERR 2 BEE BT ST ] ARAATE 22 ER PR
o R HRBERE RS DERT T2 R0 A2 EHER DA -
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(2) 2 4 % s £ &3 #2 Shannon — Wiener index (H*) 3 i
B SR IpEAR i R A RS R TR e 2R
Pl e o
Shannon — Wiener index, H’

s
—> pilnp
i—1

ISURIR A ek KF S
SR R s LR R S
pi : % i fhehiE AR (ni) 2L BAE (N) a0t & (ni/N)

(3) Eipl & suaE = a4 1 TRl (monitoring) K AL TBAREN A S HE
PERRE LG BEY PRSI aR LR LR S
S REZER A2 BEEFF AP REFERSY PHK AP R
i INEXT A 474088 > 43 8 #fﬁ;ﬁF’“ 13 Bhinde g8 4 e SR A i (Hl"
number) == ;¢ (Chao et al. 2014) » 1 * p ¢H3E 2 £ 4F 3 % & 372 (bootstrap
method) 3+ 5 %R &> & HERHAR - F /?JJ* BLYT R SR IR TP T
R B T oA 109 F OB GE (TR IE B o
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‘a’;:

REFES £ nd 14

$ FLH

31 BEH

LR

TAL1IIF AXAAFRE

Tp 4ok 3-1

N

31 EXBEFRFE1IIFN R
R BLER 1 {EIE p
% 01 =x | 2019.05.13~05.14 | -KF ~ A (4E(T 5 % ~ 402~ 9E2)

ng ZHE(F 5ok N MEH R N REEIE) S
502 | 2019.06.12~06.03 |+ [ o ARG SRR  SE)
kR a!__p.‘ B R
s , ’J( %‘ﬁ‘ ﬁriﬁf*’-é‘ﬁf(f{ ," PES iE%E PES /%L@E‘/ZJ‘) A
% 03 = | 2019.07.15~07.16 .
) IR R B

% 04 = |2019.08.12~08.13 | -k - i (UE(T 7 2 ~ A2~ REE)
% 05 = |2019.00.17~09.18 | -k F - i (EE(T # 2 ~ B H 2 EER)
4 , 'k %"r ~ & igiééf“(?_, ,/‘ SRS 2 EIRER /%‘-)EE/%) A

: 06 = 10.15~10.16 DN ‘ |
e KR TR B R (BTN k% B F )
%07 = | 2019.00.12~10.13 | -k F ~ diE (T 42 B HE 2 R
% 08 [2010.12.10~12.12 | -k ~ A BEE(D F 2~ R
%09 = | 2020.01.20~01.21 | -k ~ 5 (PAE(UE 4 % ~ EEE)
% 10 = | 2020.02.18~02.19 | -k f ~ 445 B (T VB E R
s , J\;ﬁ‘ é’igiﬁ‘i‘ﬁ'_ EF/Z‘ ‘iqu/z‘ N A’—/ﬁﬁ/z*)

D11 =% .03.05~03.
r% b 20200305 0307 E/—F%—%/i‘— /"EZ\;Q "(._" /a'ﬁ)v,é’»‘k‘\ %E(I%"'@/é)
¥ 12 = | 2020.04.00~04.10 | -k~ i EE(T F 2~ BE R R
¥ 13 = [2020.05.12~05.13 | -k~ i (EE(T 7 2 ~ B E 2 R
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ER S ;’%ﬁqsarffl kIR A
¥ 14 = 2020.07.21 BEFE(R F 0 ~BH ,wg@z B S
Ari s F 37 &4 o

pankite q-;%f«‘ BB A b1 T2 R AFPnsdr @ SREERS
ok éiﬁi Benm A g A H R R F AL Bt e A RS A B R B Y
CEEDcARAP T ERE SBRIHKE > LR 2 R E LA BR
ﬂg—&r"f :
1~ Hap=

(1) 7o+ bk e n BRI (% 3 OK )

w%*z//*f%,”ﬁ%ﬁ& T~ "’."3&"*’/1%1“'31/‘—} ﬁE-ré;p‘. LA | RL U
oo RIFEMITE BARE 0 RURE R G A RF SRR -

(2019.05.13)

(2 I FER(E®RLA) R (BE LTK &)

BB RAERRE E P T e RIS R E R 2R E T
BUEMEPR R R AR e PR E TR B A 3 R E R D e
ER AR N N

(2019.06.13)
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(3) 28K pl=k (9 i 2.8K i)

Bl AR AR RIFE T PR Tl L PEF R ARk Tt T2 g
RinE > MAEHR e RES TG AL FP kR EREE fFoR
il gpA&nmfiFme APROPY FIZE PR 01 ﬁ?*&{ﬂ NF G AR
FearkiBTr o 2 Sl S MR L SRS RB R LY o

2019.06.13 -k 3 T #Fipl=k (2.8K) 2019.06.12 -k 4%
kim
(4) Bipls (g 41K &)

= \,?uj_,‘_t. d\piﬁhlg ,?ljj‘_t,,_?]gf%v%i\;jﬁ,](;l}ﬂgl—-‘%’g;'ﬂlb,]{ﬁ%'-;ﬁf
%&Ufﬂ Rleb— ffo P ¥ B B ARz o 3 d SRR AT T &R )
FRERE AR ORMELLSHRMBRLE c RTU#BELAL

2T

(2019.06.13)
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~ LR R EE

Q) 7 Bl

ﬁﬁﬂ%%ﬁi%ﬁﬁrﬁﬂ’ﬂ%i§9$m?&,ﬂﬁiﬂﬁéy,@
FoE S PERESES S AL EiRr - PR ER PR RE RS 2 F
”‘F’J‘éa:ﬁg_gﬂﬁm (35 N EMH o g"] ’S‘V?EEA\X(?‘F;P\‘,FLE)’ p'ﬂ#’ﬂ/fé’%\'/%
o B AR AR IETRE R S RAcR ] AEE TR PR g i P A B
FAvk o P S fee W2 igétoﬂ&)f@&?g'ﬂi’]\ ARE 1 KT
FRIZI P RER kS LRV RE A PERE ETE M T A RE

R E A E B B R A S A AR R ) AR S

(2019.05.13)

(2) TRl 2 HRRT Nk
BARERTEF AR B EP T R ERT BEAET Y TR E
Aok KR A T A THRE TG - B P S g AL E KRS
BB R R ORI Sk Ak o 2 FkanE R FR RS S0
Flt X P RE R DT R BR LG AL

(2019 1112)> H = ﬁféﬁ% % (2019.11.12) % JN r

21



(3) TRk Pleb (L PFE T 25)

#u@iﬁi%ki GEERIT . AR R B R EE R o d N5 BHF
PR TP A EALIERTIS L R o e FIAF T R PP G T AR AR o
?*ﬁﬁ@°*ﬁﬁ%?”@ﬁﬁ¢$?ﬁﬂ’%741#%&£%£%<%&
220h s BTG REEENEY od FIUEH LA o kiiE Y LR BE R
BUERZL o TAFIENL g o

ARBIEBE S ZIEEFE T A B Rl T R AAERD S 56
LSt BB ATST 5 R %wlmg»whﬂwﬁﬁlﬂ CRRFERORY B F
BAIRABFEFI KRBT RS TRBEIEFA G FPIRRFIERP A
Aol d o R AERAEEEM Y S T arr 1 ({3 T S 27 (R 15:121.582365;
24.175424) » By BLE IR T i P H 0 T L EA AP E R I R K
(Mok)pd s JReFA A FRIEFLKEBEE A LX2EZEFRE -
kR (2020 £)% - FA AR oA A} AR B P T
(A% : 121.580086 - 24.174836) o F|/ pl=bcfEdE 7 & > P P en i BAEILIEVLAE
W3 Ee B2 Byt d Plabait A2 R ¥- HER -

(2019.10.15) v b (% -k =)

(2020.02.18) Zukig e R A (2020 02.18) ;xutig @ %:@/ﬁé‘, 3P
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(4) HiL & wlz

RS2 Fikandtin '*’"‘&i{rrﬁﬁﬁ FAMME S i RE o RERL T K
& e & p Kok SFERIEL 0 B AL chE B J\/X?l?%]?\zié S
Ao BEAL S TR NEERA 0 AR M IEIFREEZRFT RS o

(2019.05.13) # i #

R FTEZ DA LSRR AP FHEARFETFTEY L R
(2008) £ £ % ~ > & 5 Hoiplsb 3R G ARIT A A AP e 0z B o {2 F] 5 g 10 £ ki
BB FIPRERETG TR e

O RARIEE o AT R L0 RGFR)FRRE L PR BRI A SR
kP BAEFRFL L PENLT LT G F O F SR ArF L PR
FRAAEFEL AR A X AR B RIEATE RS A AT AR S
W=ZRFER - RAKBPEEZ A P AEPEEFHENTEAA-H
HEERBANIT EY TR o

32 kK

ARG EEED R B R AR TR TR BT R LRI
Feog g pkim > 1% 4ok 3-2 4757

o

20320 Lplsb R A (N A RS 5 I RRI )

R wa
xE  mwE 0 wgza as /2
T
J i il =) WT H SPC DO # =
3 o B2k (WT) (pH) (ORP) (SPC) (DO) (TDS) %
°C pH mV ms/cm mg/L mg/L
15:20 ®iam. 244 833 1097 2387 718 156
20190514 L.
1415 7mE 235 836 2322 239 094 1643 °° ff; *
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R R BAafzH
xz mke O wgeR s :
T
| 7 SBI] WT H PC DO 72
p 3 P Bk (WT) (pH) (ORP) (SPC) (DO) (TDS) ol
°C pH mV ms/cm mg/L mg/L
1230 28K 236 837 1765 231 254 1547 DO®A-E
BEF
1130 =ms 231 837 1558 2236 104 1508 CO®A-E
R F
09:00 - 204 824 182 3465 174 247 PDOFHRE
nEF
20190513 17:40 §i s 212 832 2177 1991 92 1391 °° ﬁfi t
a
16:30 jzutyF 223 818 1455 339 383 2327 DO¥AAE
B
1220 wsm. 222 819 1856 222 523 1443
1120 1mE 216 814 1706 222 692 1443
20190613
1020 28K 213 817 2012 217 916 1411
0030 =ms 211 832 1804 215 1017 13938
08:00 wiim. 234 82 1628 241 214 1g57 COFHAE
RBEF
00:35 7RAE 23 81 1553 2413 113 1631 DO¥AAE
20190717 o E
1027 28K 246 829 1566 240 121 157.3 DO®A-E
£
1120 =mgE 242 836 1183 2372 111 1566 DCO®H-E
RBF
13:15 zatyp 242 817 936 3987 135 2651 COEMAE
mnEF
1353 s 236 832 1601 2124 28 1423 COMH-E
20190716 REF
1456 - 31 83 1153 539 656 312
AL _ _ _ _ _ _ EEBE(kE
(L %)
1250 w®j+m. 26 853 1232 2554 889 1625
0928 7 mE 206 797 123 244 857 1658
20190814
1020 28K 239 849 1284 2372 712 1573
1125 =mg 24 834 1326 2355 817 156
e
1625 238 82 1169 3712 89 247
20190813 (
AL
wso MR 24 823 139 379 89 2314
08:50 ®iim. 222 826 1173 241 887 1566
20190918 1048 1 @A 225 822 1145 237 892 1541
1150 28K 236 838 1511 231 836 1501
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.Y BiafzH
xz mke O wgeR s :
T
! 7 Pl WT H SPC DO # 2
P 4 #lk (WT) (pH) (ORP) (SPC) (Do) (TDS) o
°C pH mV ms/cm mg/L mg/L
1250 =/ R 23.4 8.33 148.1 229 8.2 148.8
14:25 cw;rge 218 8.69 163.2 231 8.6 150.2
1250 7 B R 21.4 8.58 161.8 215.1 8.95 150.2
20191016
11:30 2.8K 21.1 8.6 152.8 203.6 9.39 143
10:15 =R 19.8 8.59 158.4 203.5 8.73 149.9
17:30 M 23.3 8.29 153.9 419 8.82 273.4
DR
07:18 ¢ 20.2 8.47 148.1 341 9.33 221.6
PN T
20191015 14:55 zekyg 20.4 8.31 144.6 398 9.55 258.7
RS- 1 _ _ _ _ _ BB E(CkE
(+) #)
14:15 ﬁ;:{ S 21.2 8.25 147.5 218 8.39 141.7
13:00 c;rze  20.6 8.62 175.7 8.63 153.4
09:42 T RFE 18 8.51 165.7 9.54 147.55
20191113
10:55 2.8K 19.2 8.47 175.9 8.83 146.25
11:140 = E 19.2 8.48 183.7 9.25 151.4
AR
16:14 19.9 8.2 166.4 9.34 216.45
20191112 ko
14:35 T 20.8 8.13 141.9 8.89 260.56
13:17 ‘wngh 18 8.49 202.3 10.07 153.4
09:45 T RE 17.6 8.45 196.8 5.53 148.5
20191211
11:20 2.8K 17.4 8.52 211 9.75 152.75
09:45 =FE 16.6 8.49 224.6 9.71 152.1
A
16:35 17.3 7.92 185.8 10.99 258.06
20191210 ke
15:05 T 17.2 7.62 179.2 10.81 251
12:13 wmyrge 181 8.48 81.7 242 9.44 157.3
08:30 7 R 16.6 8.09 82.1 236 9.81 153.4
20200121
09:40 2.8K 17.3 8.17 78.2 237 8.56 154.05
11:110 =@ E 17.6 8.21 80.1 241 9.54 156.65
14:35 wgnEh 17 8.55 160.5 249 9.33 161.85
13:10 7 & 16.8 8.39 151.6 247 9.4 160.55
20200219
12:26 2.8K 16.3 8.47 147.3 243 9.73 157.95
11:30 =R 15.7 8.4 140.2 243 9.49 157.3
20200218 14:10 A 14.4 8.37 1445 46 10.13 299.6

(4
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R 3 RBEA

g3 Bhie & - “ETR %3 "
[
-l B B WT H SPC DO ¥ 2
P P e (WT) (pH) (ORP) (SPC) (Do) (TDS) =
°C pH mv ms/cm mg/L mg/L

15:05 zetyg 16.3 8.19 154.7 38 6.62 248.3
16:30 AT 14.8 8.41 170.2 476 9.48 308.3

: TR
17:43 . 17.9 8.51 162.8 32 8.5 207.33
09:20 H 3 & 18 8.35 60.7 223 7.74 144,95

%
1345 wsam 204 852 703 249 915 161.85
1215 7 @A 194 844 641 246 905  159.9
11:00 28K 192 853 544 243 847 157.95
20200307 o945 -@mgr 177 813 559 243 899 157.95
1620 wr 255 833 574 483 636  267.8

1725 * 207 848 788 319 793 207.35

11:17  w=orgs 192 8.6 71.7 252 9.16 163.15
10:20 7 mE 189 8.52 76.7 252 8.37  164.45

20200410
0950 28K 186 853 759 247 735 16055
0900 =mE 175 847 82 246 704 1599
1430 gy 192 798 123 348 491 2262
20200409 1534 e 192 834 452 3633 854 26325
A
lel3 T 202 855 464 321 867 20865
1221 w®jhg 223 884 682 0253 882 16445
11:00 @5 216 867 708 0252 9.06 1638
20200513
1025 28K 214 876 652 0248 852 1612
0930 =f@EF 212 88 643 0247 874 16055
14:35 gy 229 801 129 0385 32 25025
20200512 1517 e 208 803 132 071 31 248

16:10 ThAT 221 8.59 58.5 0.323 8.17  209.95

20200513 07:45 HE s 203 8.27 41.6 0.218 8.03 14235

DA

20200721 09:00 ‘w=;nEt 24.6 8.61 17.9 Aaedr Aidr A4
& 5.93cms

d &7 FHT g0 108 E 50 27 0 A AR R FBEAILL

i ¥k Doﬂ‘i@ﬂ# v 2P| R T m}\%‘rﬁ,’;,ﬁ;*g E30Le #‘m#’rﬂl’\ °
WERRF G BTGP CORIBEBCERE 0 P PEREH L & i E AR HHR L

e AR B iR mﬁx@isﬂl P %o fiE g MEREE F RS FOEG M
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BiTe T RF S G R g TG R e BT R RIS AR - J K
FenT Each o &% {%4%M**%Mmkﬁ%ﬂﬁ4é%%’ﬂﬁ’é&ﬂ

RRBAPDIEHAGL A LRL G RPORRE L LT S
£ ﬂt]ﬂ*nf*’i"' i ‘13‘5‘2%‘-56’@ ] l% Y RISk ‘”’5 }i‘ru'f"\fﬁ P/*Kz’%’zi‘—i =
BiEd S HR B T R ﬁ@%é@’i%i%@44%é B
iR -

(2019 06. 13) )+ Eﬁ'/" 8Bz %,_,_VE/,, £ J\é Ef:fﬂ?,}, wee /% 28 %FT

42 R B mx&fl¢m BIERRF2Z 0t B3 S § R 7
POLREBE R T oE kg o LR REE G RBETOLAN .
Bldoit T R (spCond) frid s 2 ﬂW(ﬂB)ﬁﬁouﬁ&lﬁéiéﬁ¥’
DHEK EE RV ET R (spCond) fridiz 2748 (TDS) R #)+ g%
A RHEREE  BET Y AR BN 5 BAT %H— R B T
MEESER) F REE R R ARF S o g vi o pRAR T LR G S R
PIE B A Jo il F kR o

oo
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500 =
LS fiore
50 » '
, ESmDS)

e \ e MBS (spCond)

350 \, BE661% (pH)

83
300
ORP
TDS 250 i
spCond - —
200
82
150
100
50
0 iox
O|o0|® 3| ¢ & & | 8| H
g (% | F 5| W | Dl
i &
& b
IR PR

Bl 3-1: &plzb2 K HR|E 2¥k

33 ki

KR FE gﬁgw%wm{mw# VELEL 4 Jﬁr?:* rw!fi
HoREEFRL DT R RE R * ONSET g i 3] kiR & fr% M‘%.
CRGN TE I e e ‘*“(#E’](:Eé's @zfr)a T-:(s-'a-,ﬁm@)» o m@% g2t
LEREI R HHNOP > poame 5BiE 2019 & 7 7 —10 P kiR TR rﬂ
j\&f*m»ﬂ%{m@;ﬁ?lz'f'b‘j,_._y\Ju]“}mJ,_-;JJ ARV R EAE T F 9
PR hECRERI A Bdp ot @B o 2019 # 10 P 2 S EATH Rt 0 Al
KB D 2020 £ 5 0 vk R dy o RURBARI TR L R X f BB
(% 3-3) o

g e gp sk (2008) 44 FZ R 2 RN EL- B KGR T R R %
wm,wf BlpH L 2008#£ 9% 25p 32 9% 260 > 8L % 05-08Co A
PO RESITFREA R WTEFIRLAEFSL o AH TR L
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237 D INEXT A 4585+ mb i 7 b i 46 5 18 5 v i

NE3E PR s ELACR £ S b F F
. method order oD gD.LCL gD.UCL sc SC.LCL SC.UCL
(@R.d) (+ %) R CER”)
1 interpolated 0 16.077 15.045 17.109 0.783  0.749 0.817
2 interpolated 0 19.564 18.252 20.876 0.885  0.857 0.912
3 interpolated 0 21.42 19.878 22.961 0.925 0.901 0.949
4 interpolated 0 22.628 20.865 24.391 0.946 0.925 0.967
5 interpolated 0 23.502 21.517 25487  0.958  0.938 0.977
6 interpolated 0 24184 21.975 26.393 0.965  0.947 0.983
7 interpolated 0 24.746 22.311 27.181 0.97 0.952 0.988
8 interpolated 0 25.228 22.565 27.89 0.974  0.956 0.991
9 interpolated 0 25.65 22.759 28.541  0.977  0.959 0.994
10 interpolated 0 26.028 22.907 29.148 0.979  0.962 0.996
2E0EH |
11 interpolated 0 26.372 23.022 29.722 0.98 0.963 0.997
12 interpolated 0 26.692 23.112 30.272 0.981  0.964 0.998
13* observed 0 27 23.189 30.811 0.982  0.965 0.999
14 extrapolated 0 27.295 23.251 31.34 0.982  0.965 0.999
15 extrapolated 0 27.579 23.299 31.859 0.983  0.966 1
16 extrapolated 0 27.851 23.334 32.368 0.984  0.967
17 extrapolated 0 28.113 23.358 32.867 0.984  0.968 1
18 extrapolated 0 28.363 23.371 33.355 0.985  0.968 1
19 extrapolated 0 28.604 23.376 33.833 0.986  0.969 1
20 extrapolated 0 28.835 23.371 34.299 0.986 0.97 1
1 interpolated 0 9.462 8.763 10.16 0.787  0.742 0.832
2 interpolated 0 11.474 10.627 12322 0.885  0.856 0.913
3 interpolated 0 12.566 11.624 13.509 0.926  0.905 0.947
4 interpolated 0 13.266 12.279 14.253 0.95 0.932 0.967
5 interpolated 0 13.74 12.739 14.74 0.964 0.948 0.981
6 interpolated 0 14.076 13.078 15.075 0.974 0.958 0.99
7 interpolated 0 14.324 13.333 15.315 0.98 0.965 0.996
8 interpolated 0 14.51 13.524 15.495 0.985 0.97 1
& 9 interpolated 0 14.65 13664 15636 0989  0.973 1
10 interpolated 0 14.759 13.764 15.754 0.991 0.976 1
11 interpolated 0 14.846 13.832 15.861 0.992 0.977 1
12 interpolated 0 14.923 13.876 15.97 0.992 0.977 1
13* observed 0 15 13.908 16.092 1 0.986 1
14 extrapolated 0 15 13.857 16.143 1 0.987 1
15 extrapolated 0 15 13.8 16.2 1 0.988 1
16 extrapolated 0 15 13.74 16.26 1 0.989 1
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17 extrapolated 0 15 13.678 16.322 1 0.99 1
18 extrapolated 0 15 13.617 16.383 1 0.99 1
19 extrapolated 0 15 13.557 16.443 1 0.991 1
20 extrapolated 0 15 13.499 16.501 1 0.992 1
1 interpolated 0 6.615 6.039 7.192 0.777 0.712 0.842
2 interpolated 0 8.09 7.367 8.812 0.885 0.834  0.936
3 interpolated 0 8.853 7.92 9.787 0.923 0.881  0.965
4 interpolated 0 9.362 8.209 10.515 0.94 0.903 0.976
5 interpolated 0 9.762 8.397 11.128 0.948 0.914 0.982
6 interpolated 0 10.107 8.538 11.676 0.952 0.92 0.985
7 interpolated 0 10.422 8.66 12.184 0955 0.924  0.986
8 interpolated 0 10.718 8.772 12664 0957 0927  0.988
9 interpolated 0 11 8.877 13.123  0.959 0.929 0.99
10 interpolated 0 11.269 8.976 13562  0.961 0.93 0.992
# ?{if 11 interpolated 0 11.526 9.067 13.984 0.963 0932  0.994
12 interpolated 0 11.769 9.149 14389 0.965 0934  0.996
13* observed 0 12 9.221 14779 0967 0935  0.999
14 extrapolated 0 12.219 9.271 15.167 0.969  0.938 1
15 extrapolated 0 12.426 9.31 15.541 0.97 0.94 1
16 extrapolated 0 12.622 9.341 15.903 0.972  0.943 1
17 extrapolated 0 12.808 9.363 16.252  0.973  0.945 1
18 extrapolated 0 12.984 9.379 16588  0.975  0.947 1
19 extrapolated 0 13.151 9.389 16.912 0.976 0.949 1
20 extrapolated 0 13.309 9.394 17.224 0.977 0.951 1
*§ &R fRebde 0 SC b A E S (e G 4 40T B A fK)
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AL BAE| P ik P o EF
- method order D gD.LCL gD.UCL sc SC.LCL SC.UuCL
d R @) R @R
1 interpolated 0 8.308 7.518 9.097 0.806 0.758  0.853
2 interpolated 0 9.923 9.109 10.738  0.911 0.872 0.95
3 interpolated 0 10.661 9.771 11.55 0.948 0.917 0.98
4 interpolated 0 11.09 10.074 12,105 0.963 0.938  0.988
5 interpolated 0 11.396  10.241 12551  0.969  0.949 0.99
6 interpolated 0 11.652  10.366 12938 0.972 0.954 0.99
7 interpolated 0 11.885  10.481 13.288 0.974 0.958 0.99
8 interpolated 0 12.103  10.595 13.61 0.975 0.96 0.991
e . 9 interpolated 0 12.308  10.708 13.908 0.977 0962  0.992
R _
10 interpolated 0 125 10.817 14183 0.978 0.963  0.994
11 interpolated 0 12.679 10.92 14.439 0.98 0.964  0.996
12 interpolated 0 12.846  11.015 14677 0981 0965 0.998
13* observed 0 13 11.101 14899 0.983  0.965 1
14 extrapolated 0 13.142  11.147 15.137 0.984  0.968 1
15 extrapolated 0 13.273  11.185 15.361  0.985 0.97 1
16 extrapolated 0 13.394  11.216 15572 0.987 0.972 1
17 extrapolated 0 13.506  11.243 15.769  0.988 0.975 1
18 extrapolated 0 13.609  11.266 15952 0.989 0.976 1
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19 extrapolated 0 13.704  11.285 16.124  0.989  0.978 1

20 extrapolated 0 13792 11301 16.283  0.99 0.98 1
1 interpolated 0 10.833  10.009 11658 0.706 066  0.753
2 interpolated 0 14.015 12.774 15256 0.818 0.781 0.855
3 interpolated 0 15.986 14.426 17546 0.868 0.835 0.901
4 interpolated 0 17.416 15.596 19.237  0.897 0.867 0.927
5 interpolated 0 18.528  16.474 20,581 0.917 0.888  0.945
6 interpolated 0 19.431  17.161 21.701 0.93 0.902 0.958
7 interpolated 0 20191 17.715 22666 0939 0912 0.966
8 interpolated 0 20.851 18.178 23523 0946 0.918 0.973
9 interpolated 0 21.441 18.577 24.305 0.95 0.923 0.977
% ,‘f 3 10 interpolated 0 21985 18932 25037 0952 0925 0.98
11 interpolated 0 225 19.261 25739 0954 0926 0.982
12* observed 0 23 19.572 26428 0955 0927 0.983
13 extrapolated 0 23485 19.864 27.106 0.957 0928 0.985
14 extrapolated 0 2395  20.138 27.774 0958 0929  0.987
15 extrapolated 0 24413 20.392 28435 0959 0929 0.989
16 extrapolated 0 24857 20.627 29.087  0.96 0.93 0.99
17 extrapolated 0 25288 20.843 29.733 0961 0931 0.991
18 extrapolated 0 25706 21.041 30371 0963 0932  0.993
19 extrapolated 0 26112 21221 31.002 0964 0.934 0.994
20 extrapolated 0 26505 21.385 31626 0965 0935 0.995
1 interpolated 0 7.462 6.74 8.183 0.698 0.65  0.745
2 interpolated 0 9.718 8.797 10639 0.823 0.779 0.867
3 interpolated 0 11.038 9.945 12132 0.884 0.843 0.924
4 interpolated 0 11.905 10.642 13.168 0.917 0.881 0.954
5 interpolated 0 12.522 11.088 13.956 0.937 0.904 0.97
6 interpolated 0 12.993 11.389 14597 0949 0919 0.979
interpolated 0 13375 11.606 15.144 0.956 0.928 0.984

B

8 interpolated 0 13703 11.776 1563 0961 0934  0.987
9 interpolated 0 13.997 11.919 16.075 0.964 0.938 0.99
10 interpolated 0 14.269 12.046 16.492  0.966 0.94 0.991
11 interpolated 0 14.526 12.163 16.888 0.967 0.941 0.993
12 interpolated 0 14.769 12.27 17268 0969 0.943 0.996
13* observed 0 15 12.366 17.634 0971 0.944 0.998
14 extrapolated 0 15.219 12.439 17999 0972 0946  0.999
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15 extrapolated 0 15.426 125 18.351  0.974 0.948 1
16 extrapolated 0 15622 12551 18.692  0.975 0.95 1
17 extrapolated 0 15.808 12.594 19.022 0.976  0.952 1
18 extrapolated 0 15.984 12.629 19.339 0.978 0.954 1
19 extrapolated 0 16.151 12.657 19.645 0.979 0.956 1
20 extrapolated 0 16309 12.679 19939 098  0.958 1
1 interpolated 0 13.692 12.692 14.693 0.78 0.744 0.816
2 interpolated 0 16705  15.609 17.802 0.9 0.872  0.928
3 interpolated 0 18.073  16.953 19.194 0.946 0.924 0.969
4 interpolated 0 18.807  17.655 19.959 0.967 0.949 0.984
5 interpolated 0 19.265  18.055 20475 0.976 0.961 0.99
6 interpolated 0 19595  18.309 20.88 0.98 0968  0.993
7 interpolated 0 19.862 18.493 21232 0983 0972 0.994
8 interpolated 0 20.096 18.641 21551 0985 0974  0.995
i 9 interpolated 0 20306 18.766 21846 0986 0976  0.996
iﬁ%f i 10 interpolated 0 205 18.876 22124 0987 0976  0.997
R = 11 interpolated 0 20679 18.972 22387 0988 0977  0.999
12 interpolated 0 20.846  19.054 22639 0989 0.977 1
13* observed 0 21 19.119 22881 099 0.977 1
14 extrapolated 0 21142 19.158 23126 099 0.979 1
15 extrapolated 0 21273 19.182 23364 0991  0.98 1
16 extrapolated 0 21394 19.194 23594 0.992 0.981 1
17 extrapolated 0 21506 19.198 23814 0.992 0.982 1
18 extrapolated 0 21.609 19.194 24024 0993 0.983 1
19 extrapolated 0 21.704 19.183 24225 0994 0.984 1
20 extrapolated 0 21.792 19.169 24415 0994 0.985 1
*f & R ek SC 14 0E E 5 (J0 & 4 il B 4 A )
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# 39 INEXT A #7)t ik 2 B A A 2 HAFF A RiEg R v 12

AE3E ALSEK RO 5k PfhimEF
t method order| gD qE;LYS)L qau;r: )L SC S(c_:r'L;r: )L 58 Uy? )L
1 interpolated 0 8.231 7.594 8.867 0.813 0.77 0.856
2 interpolated 0 9.769 9.1 10439 092 0.882 0.958
3 interpolated 0 10.43 9.698 11.163  0.957 0.926 0.988
4 interpolated 0 10.782 9.93 11.633 0.972 0.948 0.997
5 interpolated 0 11.012  10.026 11997 0.978 0.958 0.998
6 interpolated 0 11.191  10.077 12.304 0.981 0.964 0.998
7 interpolated 0 11.346  10.116 12576  0.983 0.968 0.998
8 interpolated 0 11.487  10.153 12822 0.984 0.97 0.999
9 interpolated 0 11.615 10.186 13.044 0.986 0.972 1
10 interpolated 0 11.731  10.216 13.245 0.988 0.974 1
TR .
11 interpolated 0 11.833  10.241 13425 0.989 0.976 1
12 interpolated 0 11.923 10.26 13586 0.991 0.977 1
13* observed 0 12 10.272 13.728 0.992 0.979 1
14 extrapolated 0 12.066  10.271 13.861 0.993 0.982 1
15 extrapolated 0 12,122  10.267 13978 0.994 0.984 1
16 extrapolated 0 12.171  10.263 14079 0.995 0.986 1
17 extrapolated 0 12.212  10.257 14168 0.996 0.988 1
18 extrapolated 0 12.248 10.251 14245 0.996 0.99 1
19 extrapolated 0 12.279  10.244 14313  0.997 0.991 1
20 extrapolated 0 12.305 10.238 14371 0.997 0.992 1
1 interpolated 0 6.333 5.603 7.064 0.72  0.668 0.772
2 interpolated 0 8.106 7.226 8.986 0.829 0.781 0.878
3 interpolated 0 9.186 8.186 10.187 0.887 0.845 0.928
4 interpolated 0 9.905 8.796 11.014 0.92 0.884 0.956
5 interpolated 0 10.409 9.207 11.611  0.942 0.91 0.973
6 interpolated 0 10.779 9.495 12.063 0.955 0.927 0.983
5 ,"f{ i+ 7 interpolated 0 11.064 9.706 12423 0.964 0.938 0.989
8 interpolated 0 11.295 9.866 12,724  0.969 0.946 0.993
9 interpolated 0 11.491 9.995 12987 0.972 095 0.995
10 interpolated 0 11.667  10.105 13.228 0.974 0.952 0.996
11 interpolated 0 11.833  10.209 13458 0.974 0.951 0.997
12* observed 0 12 10.313 13.687 0.978 0.955 1
13 extrapolated 0 12141 10.379 13.904 0.981 0.961 1
14 extrapolated 0 12.26 10.425 14096 0.984 0.965 1
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15 extrapolated 12.361  10.456 14.266  0.987 0.969 1
16 extrapolated 12447 10475 14419 0.989 0.972 1
17 extrapolated 12519 10.483 14.555 0.99 0.975 1
18 extrapolated 12.58 10.484 14676 0.992 0.978 1
19 extrapolated 12.632  10.478 14786 0.993 0.98 1
20 extrapolated 12.676  10.468 14884 0.994 0.982 1
1 interpolated 1.923 1.482 2.364 0.633 0.553 0.713
2 interpolated 2.628 1.986 3.271 0.721 0.62 0.822
3 interpolated 3.164 2.395 3.934 0.788 0.681 0.895
4 interpolated 3.572 2.696 4.448 0.838 0.734 0.942
5 interpolated 3.884 2.909 4859 0.874 0.776 0.971
6 interpolated 4.127 3.059 5195 0.899 0.81 0.989
7 interpolated 4.321 3.166 5.475 0.917 0.835 1
8 interpolated 4.479 3.245 5.713 0.93 0.853 1
9 interpolated 4.614 3.306 5.922  0.939 0.867 1
10 interpolated 4.731 3.354 6.107 0.947 0.877 1
B
11 interpolated 4.833 3.392 6.275  0.953 0.884 1
12 interpolated 4.923 3.419 6.427 0.96 0.891 1
13* observed 5 3.434 6.566  0.966 0.892 1
14 extrapolated 5.066 3.421 6.711 0.971 0.904 1
15 extrapolated 5.122 3.403 6.842 0.975 0.915 1
16 extrapolated 5.171 3.381 6.961 0.978 0.924 1
17 extrapolated 5.212 3.356 7.069 0.981 0.932 1
18 extrapolated 5.248 3.33 7.166 0.984 0.939 1
19 extrapolated 5.279 3.304 7.253 0.986 0.946 1
20 extrapolated 5.305 3.278 7.331 0988 0.951 1

*f &R ekl 0 SC 1 RS E K (& Al 7 4 1K)
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# 3-10 D INEXT A 417t g2 b A 4> ZHIEFBEF A RIEg 5 v i

#HEHE BEIEK MY ¥ o
t method order| gD q&L; )L qau;r: )L SC S((E;LYS )L 58 Uy? )L
1 interpolated 0 45 3.916 5.084 0.687 0.584 0.79
2 interpolated 0 5.909 5.025 6.793 0.802 0.722 0.882
3 interpolated 0 6.8 5.581 8.019 0.842 0.771 0.913
4 interpolated 0 7.511 5.995 9.027 0.865 0.797 0.933
5 interpolated 0 8.119 6.328 9.91 0.882 0.814 0.949
6 interpolated 0 8.652 6.596 10.707 0.895 0.827 0.962
7 interpolated 0 9.126 6.812 11.441 0905 0.838 0.971
8 interpolated 0 9.556 6.987 12.124  0.912 0.846 0.978
9 interpolated 0 9.95 7.133 12,767 0918 0.853 0.984
3 ff " 10 interpolated 0 10.318 7.259 13.377 0.923 0.858 0.987
11 interpolated 0 10.667 7.371 13.962 0.926 0.861 0.991
12* observed 0 11 7.475 14525 0.929 0.863 0.995

13 extrapolated 0 11.319 7.551 15.087 0.932 0.867 0.997
14 extrapolated 0 11.624 7.614 15.634 0.935 0.871 0.999
15 extrapolated 0 11916  7.665 16.166  0.938  0.875 1
16 extrapolated 0 12195  7.705 16.685 0.941 0.879 1
17 extrapolated 0 12.461 7.735 17.188 0.943 0.883 1
18 extrapolated 0 12.717 7.757 17.677 0.946 0.887 1
19 extrapolated 0 12.961 7.771 18.151  0.948 0.89 1

20 extrapolated 0 13195 7.778 18.611 0.95 0.894 1

1 interpolated 0 5.538 4.883 6.194 0.72  0.653 0.787
2 interpolated 0 7.09 6.428 7.751 0.858 0.809  0.908
3 interpolated 0 7.874 7.228 8.52 0.917 0.877 0.957
4 interpolated 0 8.333 7.687 8.979 0.945 0911 0.979
5 interpolated 0 8.638 7.964 9.312 0.959 0.928 0.989
6 interpolated 0 8.866 8.142 9.59 0.966 0.938  0.993
B 7 interpolated 0 9.055 8.267 9.843  0.969 0.944  0.995
8 interpolated 0 9.224 8.364 10.084 0.971 0.947  0.995
9 interpolated 0 9.383 8.447 10.319 0.972 0.949 0.995
10 interpolated 0 9.538 8.525 10.552  0.972 0.95 0.994
11 interpolated 0 9.692 8.6 10.785 0.972 0.95 0.994
12 interpolated 0 9.846 8.674 11.018 0972 0.951 0.994
13* observed 0 10 8.748 11252 0976 0.957  0.996
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14 extrapolated 0 10.132 8.807 11.457 098 0.963 0.997
15 extrapolated 0 10.245 8.853 11.637 0.983 0.967 0.998
16 extrapolated 0 10.342 8.889 11.794 0.985 0.972 0.998
17 extrapolated 0 10.425 8.918 11932 0.987 0.975 0.999
18 extrapolated 0 10.496 8.94 12.052 0.989 0.978 1
19 extrapolated 0 10.557 8.957 12,157 0.991 0.981 1
20 extrapolated 0 10.609 8.97 12,249  0.992 0.983 1
*§ R Rkl SC g fhin (3B 4 fhlic TE B A R
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# 311 INEXT A 497t /557 e B A RIS 7 R 5L i

RAPBRARAEK RPHE iz ik PREF
t method order gD q([l.Ler )L qauﬁ’(r: )L SsC S(C_;r'L; )L S(i' U;r: )L
1 interpolated 0 12.385 11.529 13.24 0.715  0.665 0.765
2 interpolated 0 15.91 14,937 16.883 0.85 0.812 0.889
3 interpolated 0 17.762 16.655 18.87 0.907 0.875 0.939
4 interpolated 0 18915  17.635 20.194 0937 0.912 0.963
5 interpolated 0 19.689  18.231 21148 0955 0.933 0.977
6 interpolated 0 20.244  18.616 21873 0966  0.946 0.986
7 interpolated 0 20.664  18.878 22.45 0.973  0.955 0.992
8 interpolated 0 20.996  19.064 22.928 0978 0.961 0.996
9 interpolated 0 21.266  19.197 23334 0982  0.965 0.999
- 10 interpolated 0 21.49 19.293 23.686 0.985 0.968 1
bk 11 interpolated 0 21679  19.362 23997 0987 0971 1
12 interpolated 0 21846  19.412 24.28 0.988  0.972 1
13* observed 0 22 19.453 24547 0989 0.973 1
14 extrapolated 0 22.142 19.481 24803 0.989 0974 1
15 extrapolated 0 22.273 19.5 25.047 0.99 0.976 1
16 extrapolated 0 22.39% 19.51 25278 0.991  0.977 1
17 extrapolated 0 22.506 19.514 25498 0.992 0.978 1
18 extrapolated 0 22.609 19.511 25.707  0.992 0.98 1
19 extrapolated 0 22.704 19.503 25905 0.993 0.981 1
20 extrapolated 0 22.792 19.491 26.093 0.993 0.982 1
1 interpolated 0 9.308 8.521 10.094 0.787  0.738 0.835
2 interpolated 0 11.295  10.358 12232 0.883  0.848 0.917
3 interpolated 0 12.388  11.305 13.471  0.918 0.89 0.946
4 interpolated 0 13.151  11.938 14364 0.937 0.913 0.961
5 interpolated 0 13737 12411 15.062 0.949 0.928 0.971
6 interpolated 0 14209  12.786 15631 0.958  0.938 0.977
7 interpolated 0 14601  13.093 16.109  0.964  0.946 0.983
IFE 8 interpolated 0 14932  13.348 16.517 0.97 0.952 0.988
9 interpolated 0 15215  13.559 16.872  0.974  0.956 0.992
10 interpolated 0 15.458 13.73 17.186 0978  0.959 0.996
11 interpolated 0 15.667 13.866 17.467 0981  0.962 1
12 interpolated 0 15.846 13.968 17.725 0983 0.964 1
13* observed 0 16 14.036 17964 0.986  0.966 1
14 extrapolated 0 16.132 14.064 18.2 0.988  0.968 1
15 extrapolated 0 16.245 14.068 18.422 0.99 0.971 1
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T

1

16 extrapolated 0 16.342 14.053 18631  0.991  0.973 1
17 extrapolated 0 16.425 14.023 18.827  0.992 0.975 1
18 extrapolated 0 16.496 13.98 19.012  0.993  0.977 1
19 extrapolated 0 16.557 13.929 19.185 0.994 0.978 1
20 extrapolated 0 16.609 13.87 19.349 0995  0.98 1
1 interpolated 0 6.615 6.093 7.138 0.841 0.785 0.897
2 interpolated 0 7.667 6.967 8.366 0.919 0.881 0.957
3 interpolated 0 8.203 7.318 9.087 0.939  0.906 0.971
4 interpolated 0 8.608 7.563 9.654 0.948  0.918 0.978
5 interpolated 0 8.953 7.76 10.147  0.953  0.926 0.981
6 interpolated 0 9.262 7.931 10592  0.957 0.931 0.983
7 interpolated 0 9.545 8.087 11.004 0.96 0.935 0.985
8 interpolated 0 9.811 8.232 11.39 0.962  0.937 0.987
9 interpolated 0 10.063 8.369 11.757 0.964  0.939 0.988
10 interpolated 0 10.304 8.499 12.109 0.965  0.94 0.989
11 interpolated 0 10.538 8.626 12451  0.965  0.94 0.99
12 interpolated 0 10.769 8.75 12789  0.965 0.939 0.991
13* observed 0 11 8.874 13.126  0.968 0.943 0.993
14 extrapolated 0 11.213 8.976 13.45 0.97 0.947 0.994
15 extrapolated 0 1141 9.064 13.755 0.973 0.951 0.995
16 extrapolated 0 11.591 9.14 14.042 0975 0.954 0.995
17 extrapolated 0 11.759 9.207 14.31 0.977  0.957 0.996
18 extrapolated 0 11.913 9.265 14.561 0.978 0.96 0.997
19 extrapolated 0 12.056 9.316 14.796 0.98 0.963 0.997
20 extrapolated 0 12.188 9.36 15.016 0.982 0.965 0.998
1 interpolated 0 5.462 4.815 6.108 0.725  0.666 0.785
2 interpolated 0 6.962 6.163 7.76 0.85  0.799 0.901
3 interpolated 0 7.78 6.846 8.713 0.901 0.858 0.944
4 interpolated 0 8.32 7.254 9.387 0.928  0.89 0.965
5 interpolated 0 8.715 7.527 9.902 0.945 0911 0.979
6 interpolated 0 9.017 7.721 10.313  0.956  0.926 0.987
7 interpolated 0 9.255 7.861 10.648  0.965  0.937 0.994
8 interpolated 0 9.445 7.966 10925 0972 0.945 0.998
9 interpolated 0 9.6 8.043 11.157 0977  0.951 1
10 interpolated 0 9.727 8.1 11355 0.981  0.956 1
11 interpolated 0 9.833 8.141 11526  0.984  0.959 1
12 interpolated 0 9.923 8.169 11.677 0986  0.961 1
13* observed 0 10 8.185 11.815 0.988  0.962 1
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14 extrapolated 0 10.066 8.176 11.956 0.99 0.965 1
15 extrapolated 0 10.122 8.16 12.085 0.991  0.969 1
16 extrapolated 0 10.171 8.137 12204 0992 0.971 1
17 extrapolated 0 10.212 8.111 12314 0993 0.974 1
18 extrapolated 0 10.248 8.081 12.415 0994 0.976 1
19 extrapolated 0 10.279 8.049 12508 0995 0.978 1
20 extrapolated 0 10.305 8.015 12594  0.996 0.98 1
*§ &R ekl SC g hin F S (7 4 fhlic T & L4 LK)
& A A B
301
Method
" 257 = interpolated
2 = ' extrapolated
®
[+
" 70 .
‘5 Guides
o 1
E 454 e 2 TifsE
2 3.2.8K
. 4 =p=
-------- =R
101 /—ﬂl ..............
| /

Bl 3-9 1 INEXT A~ 457)+ fi%i 3 I Rl=b 4 8 5 2 B

7 8 9 10 11 12 13 14 15 16 17 18 19 20
sample size
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% 3-12 D INEXT A 457+ fbid -k A 7 2B (R H 18 5 B8 % 4

¥E O BhaEk AR 5 ik ¥ i E ¥
t method order | gD q?r.L;: )L qauﬁ’(r: )L SsC S(C_;;L;: )L 58 Uy:: )L
1 interpolated 0 10 9.127 10.873  0.836 0.78 0.892
2 interpolated 0 11.643 10.635 12651 0.918 0.88 0.956
3 interpolated 0 12.464 11.25 13.678 0.946 0.919 0.974
4 interpolated 0 13 11.608 14392 0.961 0.937 0.984
5 interpolated 0 13.393 11.862 14924 0971 0.949 0.994
6 interpolated 0 13.679  12.031 15.326 0.98 0.957 1
Ak 7 interpolated 0 13.875 12115 15635 00988  0.963 1
8* observed 0 14 12.119 15881 0.992 0.968 1
9 extrapolated 0 14.08 12.051 16.108 0.995 0.972 1
10 extrapolated 0 14.13 11.955 16.305 0.997 0.976 1
11 extrapolated 0 14.162 11.847 16.478 0.998 0.979 1
12 extrapolated 0 14.183 11.733 16.633 0.999 0.982 1
1 interpolated 0 6.25 5.412 7.088 0.754  0.674 0.834
2 interpolated 0 7.786 6.693 8.878 0.86 0.787 0.933
3 interpolated 0 8.661 7.324 9.997 0.902 0.84 0.964
4 interpolated 0 9.271 7.681 10.862 0.921 0.866 0.975
5 interpolated 0 9.768 7.931 11.605 0.929 0.879 0.979
6 interpolated 0 10.214 8.142 12.287 0.934 0.885 0.983
5 g _
7 interpolated 0 10.625 8.322 12.928 0.94 0.89 0.99
8* observed 0 11 8.468 13532 0945 0.894 0.997
9 extrapolated 0 11.342 8.548 14.137 095 0.901 0.999
10 extrapolated 0 11.655 8.603 14.707  0.954  0.908 1
11 extrapolated 0 11.94 8.638 15.243  0.958 0.915 1
12 extrapolated 0 12.201 8.658 15.744  0.962 0.921 1

*f & R ekl 0 SC 1 RS E K (0 & AEl T 7 4 8 )
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% 3-13 T INEXT A 477+ fbiZde -k $ 4 502008 (oEdr 48 5 B8 5 0L 4

RS AETE B ECATR kS - fhm F ¥
. method order D qD.LCL gD.UCL sc SC.LCL SC.UCL
2 &%) (R INED )]
1 interpolated 8.6 7.314 9.886 0.744  0.667 0.821
2 interpolated 10.8 9.095 12505 0.837 0.774 0.9
3 interpolated 12.2 10.168 14.232 0.884 0.821 0.946
4 interpolated 13.2 10.888 15.512 0.907 0.837 0.977

5* Observed* 14 11.379 16.621 0926 0.856  0.995

5 L'SF 6 extrapolated 14.64 11.649 17.631 0.94 0.875 1
extrapolated 15.152 11.767 18.537  0.952  0.893
extrapolated 15.562 11.785 19.338  0.962  0.907

9 extrapolated

16.151 11.65 20653 0976 0.931

16.361  11.535 21.187 0.98 0.94
16.529  11.405 21.652 0984  0.948 1

1

1

15.889  11.739 20.04 0.97 0.92 1

10 extrapolated 1
1

11 extrapolated
12 extrapolated

1 interpolated 7.2 6.397 8.003 0861 0.781  0.941
2 interpolated 8.2 7.035 9.365 0917 0.856  0.977
3 interpolated 8.8 7.207 10.393 0917 0.858  0.975
4 interpolated 9.4 7.408 11392 0917 0.855 0.978

5* Observed* 10 7.636 12364 0933 0.877 0.989

6 extrapolated 10.48 7.751 13.209  0.947 0.9 0.993

i i 7 extrapolated 10.864 7.826 13.902 0957 0.919  0.996
8 extrapolated 11171 7.872 14.47 0.966 0.934  0.998
9 extrapolated 11.417 7.899 14934 0973 0.946 1

11.614 7.913 15314 0.978 0.955

10 extrapolated 1
11.771 7.916 15.625 0.983 0.963 1
1

11 extrapolated

O O O O O O O O O O O Ojo o o o oo o o o o o o

12 extrapolated 11.897 7.914 15.88 0.986 0.97

&R AR bl o SC B il F X (J 0 jhd T B3 )
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36 4 § B B R IR+ A ikis B0 7 TR RHRE A

CHERRTE LAY SRR EF BRI T ESERg TR A R
2011 & 4 * 3 2017 & 12 % k> FALEET PP AR F RRIER R 2 4 B F R
& BplsbRcE 3 B4 (2011 222 2012 2R 5 A BEER) A AR RA L S
EFVGEF G FE TR RS A R FIREE R AT PR o 7 A Rkl
AATHEG 12 T Bk UEFERF RIFORE > B R3 G 77 G B
EPEFRDLF RF T ORI FRBETRTG L BREG T ARG L
FAERE)

(1) FH#EFREBLATRD

FRTHEER AFAG AN DT RZ ALY - & L e ff
i EAE L) EBA R L FRAEE 2146 () H ¢ 42
AR 2 TR NCREF2H 28 L3527 61248 -

BE PR S A R RIS T § POTR B o BRIk AFT L AT B R
R AR oM EEA B ERMEL L AHR TR - B R FEOTR A
BRERT AR EFTRE  Fl AL EH S WA B L A o AR
BT T EFTRD M Bayeai ) VoAl r AR A R E - A7 b PR
SR EAT 0 DAk Y X BRREET A Z I 2B A AN 0 U E L
P AIET A et B A R R g E LT R R aBE g
Lo AR RF I NEEHEIAFF AP R-ZHZF 20 LD
FRFTUEIR kB dd { Z4opt o LRG3 2 B FRLE (T
7h o FRARRE T EREBERBFOTRE LAY BRI F o

(2) FeryapEkiz o4y

Ll E R REE L REE 2 BRI R 3-12) s ou g 7 b AR
Fru e FLERDBRBHF  ZH PR DFL o ATy FHYMIDE
Ba SEERF ATRPROEFRIIATRFEY TR o L ERBER
W LR L PG E R AR E o d BRI R S N e s 2
HHRFHE DT EEF BERDFIREEF REFEHER) 480 8K
PersHE e AR A TS Ad- 0 &3 EH &% (dominant year
class) éhah g » F T A iE R A EFL LA I P PR RS FEF AT
L) R ch~ ¢ (Forney 1971) -

AL FORERERT - AN 2011 £ AT T H
BIEE LA H R E & 2012 £ 2 .g,fIkF}B he X MR > T A R EROTIE

Hibend $o 2 Bdaie JU% G (AP o Ao P Tm A SRR o FRRIT A AL
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£ 1) 2012 & FRyEeh B Fl A m%i*i%\ /;ujé%éa HHEHTE o A o R LY
dwmehd o) AP EEER T RIS X ol B iR XL B

PR B L SRR L“?féw‘ éﬁzﬁai& A R W AL RTRR Y
S5 REB PV UER HF RO & K E(ER S o ) EkE
A3 FRBZRIFER 5 A -REMEE - L (B 3-13) - @ F 3-12
ol

LIS AR S
= B A AR TEER “f DB Y Lenk ﬂfr/r’ig (25%) 2ok o FE LR
F OB S ERIIE R i iR S o

Q) LR FTH AR FEL P

Tl p FFYES G HATG BRI & PG IS T
ﬁé_fﬂ R e SN BT At U RR S & (S e
FHE) B b o RN BB & LA T dde e 0 B RIE PEER T R TR L
Pl B4cE 3-14> 7 oud B¢ HEEBHFREELRE Aol Bt B &R
F33-10" PV R EFABFEAILGE T S ERFE o
Fob o BARAFFI TS gl 2 LT RS > 2011
EA4P 310 BReA AT UBERID L B0 P G E LA E e F R
FET 148 & > 2 G S BN E G = R RISE A E T 0(106 & o b 72%) » BT
AR A E IR PRI T 10 5 £ LY T b 0 SIom A SRR
ARS8 Uiy A £ LRI I A

(4) 23R FNRE § AL AR

PLIRA R AR G A TR T S RAAHD B S 8 R R Bl
pPEFLIEALOFRFBEEEDERRAFT 2 R () T G 2R h
TTZEFRIMFE APTAR 2R I0ME) L FLFMIBE{EZNE =
AR TR AR Fl AP B INEXT A B
PR AR AL 314 AP A p AR A LS (54) ¥ s E 63.5%
1 (qD=45 f8) » + ¥ 5 T riim E 96.5% i 8(qD=7.5 48) > ¥ 10 =
T OUE T EEE K 99%7 1+ (qD=8.1 ) - AF7 5 B A A 4 :'x%w "k E 94%
= v et f8(qD=8.374 &) - < ¥ 6 = T 128 ¥ A2 48 96%:4- 48 (qD=8.955 #&) «

ipfeA TR kg0 p ALY 0 T g b a1 E TR
B G E R A AR ECT T E T g R RS 0 RS h
B)  EE AP R AL B E R B A BT 0 5 B RS AR
FRAAY APPSO A FESERNLBF I AN ERAET G
B S - BORAAFR > SHREFEIF DY RBBEE 7 P frz pFoy
Ay FRkw J e A gE T 77 5 R AR AF 10 AP LE T
T rimE (AR 9B IF) e R &Y BEP FAARFEAERA
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- iNaturalist.org

iNaturalist
BEIHE
R EE— NN SR - R -
CREERT—F HRIEHEE - TS -
iNaturalist #8€ - 15 ROH BRI IREIEE -
WA EBEOEA RTLR B T B AESSIRRNIEE
BREH
BB EETIN
PR A1
EERIEETIN MHIEM E M3 iNaturalist
B2 8 R L 8 mam
> AT -
BEB AR
it ’
— BB MAEE
HHeERRNSEEANER
MBHESIGEIS | BB RRIE
RS EER T - MIBREEMAE .
BRSBENLRAR EHBIUBRRE -

iNaturalist sz w) % 2o 2 & % ip i BI(51 % p +hrcig 2018)

(5) &%p AR Rk

BHEATSERR TR T REIERE) AR FREFRET
B R+ i i (R W ARE D BV M A S P2 B TR
BAFEREIX G ARDP IR AR > T A EFE R RN
FENEFREE S FE R AP RA Bk A PR G E TR E S
ERE TR +&4¢Toﬁipyfﬁt:ﬁﬁmr*-%’f’m BEsleda AL EL
Bengdr > N FRETANBFTEFAREOER - TER
1 7am g (b4 B e {#44#F”#gﬂmihwmkﬁgi
bR -
2. EXFFERBFTHEOVE ¢ FAABRErF BEP AR L L& B AR

o

3. FEREFFTHLOB  AEBED B AL N e B (6
iNaturalist #4254 )i = F L 4 &% o
et T L e R A S (HT R ﬁiﬁ”£*%ﬁﬁﬁﬁ%%i?”£
@%%f%ﬁﬁm4ﬁ?P’W HEEpERLY o
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£ 314 INEXT A4 AR 2 p FA 5 i R+ AEEIE (B e B e b 8 5 8 % 0

(% =7 7 2019-2020 F# &4 p % 3-10)

ALY ALK B3t EERCE Y 1 3 s
¢ method order oD gD.LCL gD.UCL sc SC.LCL SC.UCL
1) (R) R R
1 interpolated 0 4.481 4.233 4,728 0.635 0.602 0.667
2 interpolated 0 6.118 5.873 6.362 0.83 0.808 0.853
4 interpolated 0 7.286 7.069 7.504 0.946 0.933 0.958
5 interpolated 0 7.529 7.313 7.746 0.965 0.955 0.975
2011-2017 8 interpolated 0 7.874 7.634 8.115 0.986 0.98 0.992
BTy 12 interpolated 0 8.065 7.775 8.355 0.993 0.988 0.998
16 interpolated 0 8.172 7.822 8.522 0.995 0.991 1
24 interpolated 0 8.307 7.837 8.777 0.997 0.993 1
48 interpolated 0 8.623 7.89 9.356 0.997 0.995 1
77* observed 0 9 8.062 9.938 1 1 1
1 interpolated 0 5.583 4.87 6.296 0.733 0.674 0.791
2 interpolated 0 7.076 6.296 7.856 0.856 0.804 0.909
3 interpolated 0 7.877 7.065 8.689 0.911 0.87 0.952
4 interpolated 0 8.374 7.518 9.229 0.94 0.907 0.973
5 interpolated 0 8.708 7.805 9.612 0.956 0.928 0.984
20192020 6 interpolated 0 8.955 8 9.909 0.964 0.938 0.99
P 7 interpolated 0 9.154 8.145 10.163 0.968 0.943 0.994
8 interpolated 0 9.331 8.261 10.402 0.97 0.944 0.995
12 Observed* 0 10 8.608 11.392 0.975 0.949 1
13 extrapolated 0 10.141 8.659 11.623 0.979 0.956 1
14 extrapolated 0 10.26 8.694 11.827 0.982 0.961 1
19 extrapolated 0 10.632 8.725 12.539 0.992 0.98 1
20 extrapolated 0 10.676 8.716 12.635 0.993 0.982 1
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: Marbled eel; Giant mottled eel; Swamp eel

: Anguilla marmorata (Quoy and Gaimard 1824)
D875 P Anguilliformes

- @AHEF Family Cyprinidae
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~ % : Taiwan torrent carp; Taiwan striped barb
z. @ Acrossocheilus paradoxs (Ginther 1868)
f« : @5 P ~ Order Cypriniformes

%« @4 ~ Family Cyprinidae
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: Taiwan shoveljaw carp

: Onychostoma barbatulum (Pellegrin 1908)
: @25 B~ Order Cypriniformes

- #f* ~ Family Cyprinidae
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#® < % . Taiwan chub; Taiwan freshwater minnow; Thickhead chub
& ¢ : Opsariichthys pachycephalus (Gunther 1868)

g

z
\nd
z : @25 p ~ Order Cypriniformes
# & ¢ @4t ~ Family Cyprinidae

A _Z"(L LETES S E WL S

FEREAC BT Alh o MES~18a s o RN R E S > MRIZ RIS o
A MRt 12~151F 8 % kB2 BF 0 S A2 A B o AT R R
FEIEE R I R RAY S RUEHEER L NI IR 2 o i 2

EREIFIRRI oL PO e AR MO PRA T A d F 0 24
FHEE N AHNEEG RIS B EDGEN A M2 - o

ARV AR A T RALWR Y TR ERY ORRE DR E S

Ao » g3ed > ¢ FRF K2R H2FHBAIE Y S 3 ARRE §
PORA L RIEE L S o RAFTER S L AN AR MRS BAR R S

Frph E R FL

A ARG ERATREAE S RN R o LS K
FWFIA G »BRE Rk TR A RE B P A 2B LS RS
T ¥ Leng o o

ARLT DARTFRBPEN T AN FETHRS > IR T
ARl A AR AR AE G B - o K R AT
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CEBRE(ERL T A)
: Lake Candidius dace; Formosan stripe dace
: Candidia barbata (Regan 1908)
: @25 B Order Cypriniformes
- #a#*+ Family Cyprinidae
DA s - R

-
e

oo

AR

-
~

PR B A ME T E200 40 o R Y LB - (EER S b

B » RHG Lol B dp o FHR2AL iﬁr”ﬁbﬁé}"’@ﬁé‘,‘ﬂfégﬂgiﬁ?
@ﬁﬁ;ﬁﬁm%5ﬁ%°

AT BBk A BRLR Y P ER LR MR FarRkE o -
BIG LG a0 §3Fr RELENE IR 28R

5
REFETAENIZY LS

AT ARG H A FTINER R R G F Rl R > K30
”1@]&7‘%{/”‘;’)‘ ki TARZERE N RFM

AHEAT T AN R THRR(R I RER) kB 5 o

CEAlE A ARP T ARHAE S R - K R AT o R
¥ b A R R

87



-

DR R
: Giant goby
: Rhinogobius gigas (Aonuma and Chen 1996)
: %2 B Order Perciformes
#& 7. 4+ Family Gobiidae
Ry E

Sg‘ﬁm%j}\jﬂ-
-

TN e Ty

FEAEAC LR AOLY AR - 0 g 2 R T E102 4 21 o FIN
FAmER G e d Adhd sEh o WMRlF 6-TIER IS LB HA o -
Tigihd » 5 F@EAF 4 -

AV ARBAENY T Gl kY A5 5 G A R

A4 EY N A A PER G E N LI AT > B (AR KL R £ 2
FRANTY- B ZLE@rpreotmugd o7 HRIger o705 220

ISR

PRIHE S S h B RRARRAE ¥ FIEL T CLUENPR R € 5 WA i
AR AL -
ATl T R E R RE T LT P TR BRI APH A Y

P
Z_

LRI e RARARCL % - Al B R AR e gk
FEARFE AL RANGHS Tvulau, e S H P 2 - R AL S A
BEAEE o KR - o
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P ofolop REAEE (P A AEER)

~ % @ Goby

¢z Sicyopterus japonicas (Tanaka 1909)

z t A5 P ~ Order Perciformes

& L #L ~ Family Gobiidae

AL fed A~ § X

FRRFACFIRE D LY RSP RO TR P ARE Y e
- FERE R > P RE PG o B R F ARG e P B G ehT
BT HRE SRR B NSRS o MG 910iE 2 LR 2Rl
PA BHLE BAWMETEISNA o

w4 R

ABEYMH AR HEFRFLL ORI FILFA LI ELEZ S
R T T B R SR PR P XK - S IRRE ST ek ST
VRS BT R RER ) S A AT g RIPET L R T o BL (SEER K
BIAF A2 Gfad 9163p L v FPr o P4 fRig > ¥ FimI e
r80% 22k ehp e

AE AT L R AR RS e F PR R

AHEST AR FEREDS TR P T RN R R T AT AR
FHIE T LY L A D R el S BB iR -

AGIr L p RAPAEEA S D g AR KN R A Tvulau o TP g ALY &
BANFAE A A F oz f 2 N e B e AR P AARL L BRE
Beh- R BT ERFAPFEFELEIFIES GG T AN TG4
Fivr HREES - TR/REGREE
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R B?F?pﬂﬁfﬁ,(% E 7))
: Largesnout goby
: Awaous melanocephalus (Bleeker 1849)
: %2 B Order Perciformes
#& 7. 4+ Family Gobiidae
Ry E

)

5{4‘,\2@4@1}?1&

TN e Ty

FREOEHCEEIRE o PRFI P GART AR o EHERA I A9 d *
FeF8-10M 2 4hd Zokpasl o F i ~ LA KR o B3P L3[R HET L
B RS IAAS VI S

AHBVERLNF D ZESRT P TSR o RS Rl SRR
AR MEBRARA R ERMEANET o F G 1 'J"El.@-%‘ﬁ; Fiza d i
i’IL" e F‘*’ K o

BT I YR N R EN R e A AR T AN L e AL BRE
FATVERTHERE P R o

o

d\?\: /47\7.”_ d\)‘l‘% lﬁh F/"F lz—%/q—/u —L. %"(%/ g‘!:') j’ﬁ-‘ 352';%_

AN

K%’fl]?*:‘p%ﬁﬂg FE A %_\4['1]’31- y.E/\;;/s:)»_Eé;‘gb"‘iﬁ,afﬁ — Az bomoy Fps F
R H A BRI R LR E B
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oA
z @ Brown gudgeon; Brown sleeper; Dusky sleeper; Freshwater gudgeon

m%ﬁtm

z. : Eleotris fusca (Forster 1801)

z ¢ gA; B Order Perciformes
& ¢ B $ Family Eleotridae
B R B
FERFAC MR A MERFIFA) BRI R A o > AL REEP R
2o RTE RAEAR o MERI SF iR o MRy AL ER BT
BB B e A c RS MAETEH6NA -

4 gy H CABRANPrAPATHEERE D B Bl kRS A 0 X 5
L Rk R Ml iRk #r«#"“b\ "5 LA o d T ;f"f ATRE %
L ,Q%';‘K%%opﬁ g:r:g“_,'ulk%%;\#"g‘,, ﬂ]‘{,&% F&‘f%/_}*ﬂp PN

o

AF LT pE RIS TERRE FFNEARF A OERY THE P
FRFTER

ﬂ\?p/év\# ﬂ\""‘%ﬁh P/—!:E%/""/”" —L- %’(%/t%)}f@
/\;;ﬂwzm;\ﬁpa e A S A 9|\2/\;!(%3_Fﬂfgbji!
B H A BRI R LR A

o oAR b R Fpts W
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oL R

~ ¢ @ Loach goby

: Rhyacichthys aspro (Valenciennes 1837)
: #§2; B Order Perciformes

:JE @ #* Family Rhyacichthyidae

D REEE

FERFAT R R RN A A 0 IR L4 P B
fr s d - T g A AR AT R i RN 2

ARV A R FL B R R W R R RS R ST R
LTREE Y e & AT E202 A 1 o Bt A ARE  EERE
bh RERFER o MBS REEL 2 RS A o

A LRERS T E R EN S F LR FREE RN L e R
R APEIS -

AEASTE + R T (B e B B S o

A;‘%?IJ’H’ :Ej‘o
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B
: Sea mullet; River mullet; Springer; Striped mullet; Common grey mullet
: Mugil cephalus (Linnaeus 1758)
: #5258 Order Mugiliformes
&4+ Family Mugilidae
HEE AN -2 4

«-

TN e Ty

5{4‘,\3@%}:}?*&

FERE A ML F R FINE A BIR R FARY o HEIRY J R
?ﬁfﬁﬁﬁg PR G ORTIER ARG F cRPE AT S R AINE - BE2
Ak o ARkt BRHEME T LﬂmAQ’ﬁﬁ”ﬂ#imﬁﬁﬂ¢mAA

ARy {f_(‘?ﬁx% E &If'm\%'tx‘?’ - —'ﬂn:?‘f_/‘? hEEX TS g [ ol
B awisEe T AP q.@:g‘_/‘?/‘*‘l'} ° ﬂ‘fé }iﬂ'% B4 # o JEoRE 8-24°Ceia 38
BaR A A SR & 53 Ak ek AIZ 4 F kR B 0 A
RRABRBERIGFVDFE RS Ly g HRmI PP RERP T 200 B i i
BiR L F o USRS o RIEZ PR RN B AES & -
AECREAEN LR LR AT RBIAZEBE 2 AR VP 2
P IaT F I o

ARAT AR FRIRINE T (RINEE)E 2 AR Y TR R o

AR Al g AR E A L LR BFHIRY O BE ARG A
A hArA NI EA T BT BHTEE o FALIAEAE -
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L2

z. @ Orange-finned flagtail; Spotted flagtail; Aholehole; Dark-margined flagtail
: Kuhlia marginata (Cuvier 1829)

: %2 B Order Perciformes

- @ @ #* Family Kuhliidae

Y N

5{-%\3@4%1:}\: ™
«-

e e e

FERFA LR R B A T HAPEEC] R4S F R AR o IR o
BRI LR LG G A R S s A H 0GR R o kB S
2d o R¥2Z I AEBR P R E I8 L 4 o

AEYE A RBLNRI AR FHEMEE AL PR FE S R K
oo EEELNE T RanioRE Q,L{a RN T PR L % AP It
e oo - HARBFLSG ot o MU h > T BRI EHEAPF L8
A AERERLITER > AR LR P A EREREPN T AT
AEASH DR RREE ARENEITY LA A R B o

AL AR E PR B A fdE - > L EF o4 F ABF A k%
ERELRE YA

X, ¢ .
) ‘ [ "
¥.3 ;. 3 1‘4 ‘

¢

N”“
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<~ U @
: Rock flagtail
: Kuhlia rupestris (Lacepede 1802)
t %A, B ~ Order Perciformes
D E #ft ~ Family Kuhliidae
TEBEREREF AR E AT

e e e 4
e e

=
N

PR el A 4 BT 24500 > DRR S R AT BEY 4 o MiAR Y 4 )

W R L IRE R S AL R T AP LG ¢ R R eE - B

PR RS G FHAE S R TE LG ISR e L B

Moo T2 ¥ ok~ fha BALE B A Rk 4 h2 @ (Kuhliamarginata) & i
HFALRG PR -

>
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4
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10% 22 2 Jig> » F ¥ e o

AHE IR REALSF A ORAATNER- I T ETRE AT E - R P A
RO R IENY VA ABIELF PP T ARG Y L H
i%%ﬁéﬁﬁo

AERLAT DIEREN T RELRREHITY LS A s B o

AN LiTARE PR A e hEga - 0 S EF o FIWAA S B
B A ABFAIEERTLIRY Y2 T AR AP RAE - o

2 p;.pg“yé g@(—:’ﬁ )»ksﬂ\%,gg@_(rg.l)ﬁﬁ_,?f’r;;}n’q-ﬁgu.ﬁi
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R g

z @ Tapiroid grunter

: Mesopristes cancellatus (Cuvier 1829)
: %7, B Order Perciformes

- |4+ Family Terapontidae
=R A L I G

5{-%\3@4%‘3:}?11

TN e Ty

A R o ?%*amﬁwﬁjgéJamﬁwégﬁg;mgﬁ%g,
iB] zﬂxr} WTenwmE 24 *}\i}, » b3 mﬁt}, z2 H = 3% en @k%°7 ;;J%FE%Fi_,
EEEFWMASL 0 28 EF G BB A o &ﬂ%},‘lw.}]%;}&\}_ Lo
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BV ARRIEA P THERPC R AN o /Y S AR
1’ i‘] J\4 gu ‘il’i }%’fém_ﬂj_ é"fiﬁv;‘l’ﬁp g o
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AMAH s 30 8o
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R EE Y L E 3

#& < ¢ @ Taiwan mitten crab

£ % : Platyeriocheir formosa (Chan et al. 1995)
B ¢ -+ % p ~Order Decapoda

F & 5 4 ~ Family Varunidae

FHR TSR

FERE M AL BE T BROS BRI TGN AR R L PRER
TR, T G kG WA ST E  FRERE A pRL R T
&y ek~ f& & jF B3 {% (Eriocheir hepuensis) ¥ 4 o

35
©

G

PR GBR Y G F AL L R E AF B G L2 S a s
J‘g 4§_§@g,ﬂﬂ,ﬁm,} °

b

>
F

PAR AT AEBAIR s TN AR LIS JENRT Lot R Lk E
1 jj_jﬁ )y e ﬁ—_& j\ﬁg;ﬂ ;ﬁk kR o

’(*‘:"fl)ﬂ’ i % “rk-f%@rﬁﬂ,w‘"ﬁ'f Vi 3 ] r,f:';,\
A LT E KT T ﬁ%‘l"h’“#ﬁ PR EREMEET RS o
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TRl FRE
¢z Cancer litterata; Varuna tomentosa
z @ Varuna litterata (Fabricius 1798)
z -+ & p Order Decapoda
% ¢ > 4 Family Grapsidae

FEAEAC TN AT B4 A B RS o 2 LA LA H Uy S RG T o
Bletrd o i PR L BHAIT LS AR s T

AEY A R R 0 AR e T A kTR e A NEH KiE A s
B s AR B g < Ba FHEaREA F oo 4 L B -

AT BRI EPFARTR T HRLL 2y LA F BT RER

S VARES S LA LR VY LS R E S SRR

A;‘%—fl]’i'l' DE o
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¢ < 7 ! % {¥Genus Geothelphusa)
# = ¢ freshwater crab

B ¢ @ - % p Order Decapoda

# ¢ 1 E L Family Potamidae

GAE Ok

SERE RV LI AR PRGG A A B AT & B ¥ {3(Geothelphusa
taroko Shy, Ng & Yu, 1994) ~ & &_% {¥(Geothelphusa dolichopodes Shy, Ng & Yu,
1994) 2 = &_% {#(Geothelphusa gracilipes Shy, Ng & Yu, 1994) » *3+ 3% ¥ fZiv7
REFIOEAE S S BB RER AR R R T AR R RS 5 Aok D
RHETI SR BRAE > A F BN S RS k) Gl F A
B AF’” P F P WEHBR BEFEP - T DI R 2 Aald e
BE5G &85 % % HGeothelphusa cinerea, Shy, Ng & Yu, 1994) » i 35 &«
AT ﬁl%év\# FIAIR®E » FIP A &P 7 kit o

A 148 HE A #a% #

Py K g g A &MER
ﬁfﬁé‘;ﬁ—t 'J 1
A AR FR R &
7 A ]
i 67 B HA
. HE#&#H R F 2 a2
wrm | mms | Sakk RORER

W H—3 B R G U

~ & B % 1*Geothelphusa taroko (Shy 1994)

PR T lEAS v E PRI L ARG oSN BRSO RS R
T oHE GRS e F?HRE YT R -

iﬁ "M %a%'\‘lufﬁﬂ KE S J@ax,ﬂ,,a7 BT oo

A g_;ff#ir”‘ FoBLBIRGEE0D T T L e F B ATERS P o
AEAT AT LAY P ERT PR o

A ;;ﬂ’#
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¥ o2 7 5 &% {2 Geothelphusa dolichopodes (Shy 1994)

PR BT e fcthAe o BT R B R L e d o B EINE A RSk o
ARV RLERY ATHRT o
A EPEG B B AAH Y5000 1 AUk 0 A F T N B ATTIERS

F\o

AFRATF AR FREEY FABT R LRRAP VR B ERERE H R
ki o
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DA riniE

: freshwater prawn

: Macrobrachium japonicum (De Haan 1849)
: -+ &_p Order Decapoda

£ AFiE 4 Family Palaemonidae

DR

5{4‘,\3*:14%‘1:}\:*:.

e e e

PR BT R o bE e B 543 e R RA WS B4 2 IFRR
d 0 EEA T RlG K S R msr B 0 304 s BEiR S AR e

ARV HA Rl B F LA BRLY R KAk
T R

A ERANP VT BRI T AL AP 2B

AT AT R RRE RIS AT

A"‘%’fl]’i"’ :_;l/ﬁj‘o

102



-

PR E

: freshwater prawn

: Macrobrachium lepidactyloides (De Man 1892)
: -+ &_p Order Decapoda

: & BFig 1 Family Palaemonidae

LS =

5{4‘,\3@%}:}? <
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TN e Ty
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AEAT AR REEL R DAY TR E o
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Dok HE

: freshwater prawn

: Macrobrachium asperulum (Mon Martens 1868)
: -+ &_p Order Decapoda

£ AFiE 4 Family Palaemonidae

2 BIE - JEIE

5{-%\3*:14%‘1:}\:*:.

e e e

FEAAE T L AR l[}@ﬁmaﬁﬂgﬂﬁ'p*{a Azt BRE L PEE o IF A B P R Y
éioawfé%é? iR 1RSI o B H KL BBl B
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A ALk EY R AT e EREAT AR I g ie s A0
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&
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mEE

R
: freshwater prawn
: Macrobrachium gracilirostre (Miers 1875)
: -+ &_p Order Decapoda
£ AFiE 4 Family Palaemonidae
OO EE SRR

LG

13;;4‘,\3*:‘4%‘,1:}?*:.

TN e Ty

FERB AN R b mEe B H LA W R d RE e

Bd 2 U ES S SRR F AP o B LT SE FZ S G

¢
- R ER ST IR REEF G VAR o
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AT ERET I R AR
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ALl B kERYGE RFHRER S ARG ALRAATF E o
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FoainiE
: freshwater prawn
: Macrobrachium lar (Fabricius 1798)
: -+ ®_p Order Decapoda
£ AFiE 4 Family Palaemonidae
DB MR~ £ A TR S K

ﬂggﬁm%j:}t <
«-

TN e Ty

FRS AT EA T R %thé’ﬁfe*éjii’ o % A BAEA F AL T E30 A s G
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ARV AT BRI RINBEZ RPN AR o A - BT S
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R L

# = ¢ freshwater prawn

& ¢ : Macrobrachium latimanus (Mon Martens 1868)
B ¢ @ - % p Order Decapoda

# & ¢ & EFig 4+ Family Palaemonidae

s ke

B 2 R Bk e

FREFHC T koA A me B o H R
4 HBeé o AP KR LERe EFS

GHms X FEF Nz £417) 0 fY
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D NE

: Takashi amano shrimp ~ Yamato shrimp
: Caridina multidentata (Stimpson 1860)

: -+ &_p Order Decapoda

D 4p e Family Atyidae

DA o s < ol e
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B A F 2% T LEP o gAY TSI R itz B o

ARERTE L A ot 48 (C. japonica) - {4 F]Cai et al. (2006) i & v pris 0 R
A_% % F#E (C.multidentata) sk AR &M 37k ic s § & F B
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Yyr ¥ rivmaeR

2 4-1: R4 ¥-HB (GanttChart) » L FH R 5 § X p 4108 & 47 22 p)3 %
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