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Abstract

In order to increase the population size of the Formosan landlocked salmon
Oncorhynchus masou formosanus, the efforts in reintroduction of this fish to the
historical watershed had been executed ever since 2006. From October 2006 to
November 2014, a total of 2624 fish had been released to Nan-Hu creek (250 fish in
2006, 315 fish in 2007), Su-Jie-Lan creek (250 fish in 2006, 165 fish in 2007),
I-ka-wan creek (300 fish in 2008, 30 fish in 2010, 100 fish in 2011), Lo-Ye-Wei
creek (150 fish in 2009, 380 fish in 2010), the gon-garmin creek (Su-Jie-Lan
upstream branch I, 180 fish in 2010), Gon-bkuli creek (Su-Jie-Lan upstream branch II,
100 fish in 2009, 120 fish in 2010), Le-Shan creek (100 fish in 2011, 150 fish in 2013,
34 fish in 2014).

It had been observed that those released habitats were not suitable to create an
effective size of population after several releases in Nan-Hu, Su-Jie-Lan and I-kawan
creeks, from2006 to date. There were no newborn fish either in Nan-Hu or I-kawan
creeks. The gon-bkuli creek (upstream branch 11 of Su-Jie-Lan creek) however had
ever produced small amount of newborn fish (20 fish observed in 2010, 6 fish in
2011), but they were all disappeared in the year of 2013.

Lo-Ye-Wei creek was shown to be a very good place for fish to thrive.  After
the three releases [150 fish (2007 year class) in 2009, 350 fish (2009 year class) and a
later one with 30 fish (2009 year class at upper stream) in 2010] , the population
structure became very stable with age group percentage ratio (0" : 17 : 2*, Total fish
No.) of (49% : 45% : 6%, 523) in Oct.2011, (53% : 22% : 25%, 1269) in Oct.2012,
(33% : 32% : 35%, 900) in Oct.2013 and (36%, 28%, 36%, 2434). And the population
size was dynamically up and down around 1000 fish throughout the years from 2010
to 2013. Fish population at this area expanded to 2434 with a total biomass of 115
Kg that have already exceeded the total sum amount of the current two existed fish
populations (around1600) of the Chi-Cha-Wan and Kao-Shen creeks censused in the
end of October, 2014.

Factorial analysis of the specific growth rate (SGR) on the main effect of
“Origin” showed that the fish of the released group (R) exhibited significantly higher
value (0.0044) than that of the wild born fish (W, 0.0031). The main effect of “Age”
showed that SGR gradually reduced with increment of age, the 0" age group bore the
highest value (0.0062) followed by the 1" age group (0.0039), and the 2* age group
(0.0010) the worst. Fish grew faster during high temperature season (0.0039) than in
low temperature season (0.0030). The main effect of "Site" revealed that SGR of the
hatchery station (Ha, 0.0056) was the highest, followed by Se-Je-Lan creek (0.0429),
then Lo Ye-Wei creek (0.0030) and Yu-Sheng creek (0.0026) the lowest two.
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Another index adopted in factorial analysis is the condition factor (CF, W/L?)
which reflexes the food availability within the overall associated habitat
environmental condition where salmon live. The main effect of “Site” through
factorial analysis on CF revealed a reasonable fact that fish in the hatchery station (Ha)
grew the best and had the highest CF value (0.0108) with significant differences one
by one through Yu-Sheng creek (Y, 0.106), Lo-Ye-Wei creek (0.0102) to Su-Jie-Lan
creek (S, 0.0100). There were significant differences on CF values between the wild
born (W, 0.1042) and the released fish (R, 0.1014) within the main effect of “Origin”.
Sub-adults tended to actively exploit and capture food, juveniles yielded by their
subordinated capability and grown up probably prepared for reproduction reflexed
from the “Age” main effect on CF values that 17 age group (CF: 0.01035) was not
significantly higher than that of the 2" age group (0.01027), but significantly higher
than that of the 2" age group (0.01019), with no significant differences between the
latter two. There’s no significant differences between the high low temperature
seasons on the CF values.

Food availability as well as habitat stability probably the two major key factors
controlling the carrying capacity of habitat for this species. Temperature is obviously
another factor (17°C criteria boundary for survival) limiting the wild distribution of
this fish. In all, water quality was not a problem at all in the three historical water
shed area where fish reintroduction effort failed. In fact, the integrated evaluation on
the habitat condition could be easily expressed by the overall performance in terms of
population size, structure, growth, fertility and reproductive potential.

In conclusion, of the four historical habitat water sheds, there is only a successful
satellite Taiwan salmon population was well established in Lo-Ye-Wei water shed
region and may gradually expand its size both in number and total biomass year after
year, yet the rest three seemed not performing well probably due to the topographical
changes vulnerable to hits of seasonal typhoon attacks which led to the destruction of
habitat environment. Der-San River so far is still too early to conclude as a good or
bad habitat owing to some of the uncertainties and short of detailed information of the
in situ environmental conditions.

Key word: landlocked Taiwan salmon (Oncorhynchus masou formosanus), released,

Lo-Ye-Wei creek, Su-Jie-Lan creek,.Nan-Hu creek, I-kawan creek, Le-Shan creek
creek,Gon-gamin creek,Gon-bkuli creek.
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S

FRe LT AR #LAE 100 2 2 K RZHTF o R AL R K 2300 2 % o

FABELY CRTI)A IR AL T A FLRAAHRE A
mx2mx1.2m hk 3 A5 KR S P s FRIER N K A o e &L AR 0 F P ALY

£ 3% cgel b PR 2004 # i B e T Bchy o
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22 ¥y FEFR

Bl LRPASREA PR A I 3L L B E BEOBME S S KRR e
MREMERAGA(FTAEFEL)E oW R RIER R ERE X Fa

GRS T AR e G BT AR E L o IS ERRAL UL

3

F WK HFEREPTATET R AotT LRI B AEAEEDR L

EX R T IRE ST

221%ENA 33

SR SRS S YRR L 1 T

S
N,
.
>3
y<
F_‘~
il
=t
doh
ki
i
ﬁm
el

FRHEEFIONR FUHEELT §FATLRHEDEL CABHAREA B
- o rF R (PR > 1997) 3 Akin R ECR 0 @ L H B RE D S E
SN A GRS AP L E DRI FRE TS SN ER Y RS Rk

ool E AT e R RN ERE B E ER NG AT RHA T ol

222 = &

ArpEd A E o L BT BB AANENE TR KN A2 4
S RiRdo k4 BB~ X8 4

R
k) hAFL MDA E B hAER R A EHE TR L A0 BAE o

2.2.2.1 H#

ﬁ%{ﬁié{#&@ﬁ%%ﬁﬁ@ﬁ%ﬁﬁ{ﬂ&manQEmﬁg
FV AT RT 4 B (Smith-Root LR-24 , Smith-Root,Inc,USA)#i 5 1 & k1
E o FiFF N AN Z 3 AT FIRE B A EER P R4 AR
7T A Fora) = h Fr(Electrical field) ¢ i = T HF @ ik > p R £3)
PERE O VCEAFTROE TS AT UE LS S A A i T (Barrett,

1998) -
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2222 WEWE Pl =
BB A2 2-F 7 A fig(2-Phenoxyethanol) ) 100ppm s 30 45 & 1 4~ 4&»
BIEWERE > FE 2 > £ (Total length, TL)R| 2 1mm > 8 € PR 2 0.1g -

23 XL Hw B R A

2312 EFAH

BHEEMAFA B DRSS > R EHE I HE o NETFEF

(Specific growth rate, SGR) 4 7 % B p = & I » r b g3 >t I b epd b~ ¥ ¢

¥

AT EE ffhé il f%%\;ﬁ_i%']j\ %—,&7%&?;"’5\' A A ka,w’f{-/ Bl m#ﬂ%%‘

4T
SGR = (LNWg- LnWy) / (to-ty)
Wy @ 3£ F B4 £
Wy & RESEHE

tp o =& R4S P B

th: =& R ED Y

2325 BmR A

%7 7% /& (Condition factor » CF)» & 2| ¥4 &4 L3 & Eedgif > 2 250 4o

CF=W/L® #+
W:H£(@Q);L: L (Cm)
23384 8 H
DEHF L AT I NEEEAL BRI EZE VI 2'TRETE
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ERUAAFRHEL 2 EaF R Ll BB e AT PIER B F B
Bo o NgeT o
Wt = (WoNg + W1N1 + W;Ny)
10" T3oE £ (Kg) s No: 07 4 & 2 il
Wi 1" Tad $(Kg) s Ny 1T7sk b # a3,
W, : 2" T3a¢ 8 (Kg) s N @ 2% . & w3528

2.3.4 B3t 45

ATk A R B & 5 (SCGR) AL v 1 % F](2x4X2x3) 2. § FlF B (T A%
A5 oo B9 8 F)(1)% % Xk (Origin) © 2z %% (Released, R) 14 5 5 ¢h 374 %3¢
(Wild born, W) » % #](2)# 8k(Site) : % F £ ;%(Lo-Ye-Wei creek, L) ~ & J i i%
(Su-Jie-Lan creek, S)~ 3 ;% (Yu-Sheng creek, Y) % £ %4 4 ¢ < (2 7 #)( Taiwan
salmon hatchery station, Ha) - % #](3)% & (Season) : % k& % & (H > High
temperature period) ~ -k ;F % & (L » Low temperature period) 2 2 % ¥](4)# #
(Age) : 0"~ 17~ 27= ip & &3k o

e n R (CR) A 47 et H i d B E3 | 2x)i B3 (R) 1 & TF b 72 253
(W) » 3 Bh(site) * B i 2 (L)~ P & FIE(S) ~ % iE(Y) 2 4t ® < (R
7 #)(Ha) - % & (Season) : F R F & (H) » MoRiEF S (L) > = B £ = (Age)
0"~ 1"~ 2" s 7w B % FI(2XAX2X3) 2 4F F]F 53t A 45 o SASHAI- 3 A p

PROC GLM#AZ R & {7 % > » 47 » B ¥ K #37 £0=0.05 -
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= B2B%
I KFaRFEZENEL

N FLERT AR REEE P RWIEY -  F oW ENE YR
TR EE L R R b 8L }\’E’A\‘%’? SR TRE R #&ﬁlé‘ﬁféﬁi‘gé%/}ﬁ%’;'r o
311 KA

R FRS(insit)~ 455 P kiR pH B F & BT AR ~BOD -~ A E
BEP AT dof § LHR AR - PED AHERAF R IARD
BIWAETSBAP M EFFLSH IR TR B E T (4 15— &

1-18) -

kiR

fEd Bl KR TRA EALLTC 0 %7 2014 Sk T F (48 7 ) kiR 427 16-18
Czovh o 2@ Ak y KNl @(% 1-5) -
pH

2013 # chpH EH A+ 7555 83> ¢ 2013 22" P A ik pH B F
10 * 2 F i % — %% pH @5 X-2014 & chpH &8 4> 7.46 3| 8.23>H ¢ 2014
E20 PRBEPH BB 087 5% Lr B iK(& 1-6) -
BEE

2013 &3 5 kR A2 7535/9.07mg/lL> 2 ¢ 2013 £ 47 @ R piisk B
10 7 @ B fi%kd s 2 2014 &3 § k& 430 7.44 51978 mg/L - £ ¢ 2014 # 2
AR WIEEREE 08 a W F L EK(& 1-7)
TR

2013 # ch¥ T B £_4 *+ 139.4 7| 244uS/em (% 1-8)» H ¥ 2013 & 8 7 2 R

EETRER 06 BELEET ALK 22014 £ E T R 43 149 7
234pS/cm- H ® 2014 # 2 " PR IEET R B F 0680 B H A EA (L 1-8)-
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BOD

2013 i 7 BOD ik & %4> 0.2 7 0.9mg/L » # # 2013 & 10 * 7 % fi% %
-9 BOD kA B F 04 Y #.1,% BOD k& £ i - 2014 # 7 BOD jk & €4 *
017 1o1mg/L-H ¥ 2014 & 6 7 %k BOD kR B »2 7 % Lfrk i & ik
(% 1-9) -
R

2013 i ¢ R 24 05 294NTU» # ¥ 2013 % 8 » @ F ik R &% -
27 G HELT S RFLEL 4D ARFE-TEL 60 aPF LT 287 10
VPR R - BEE K 0 2014 & e & 450 0 ) 2.8NTU - H ¢ 2014 & 10

VHELERREG 2 PRWE-WE ) PR

=
+» \
:gs
=i

|
44

1'»
(o))

e E LT s B R EER E(F 1-10) -

A

%

(3 3

Wr

2013 & ehid % F Jk A £/ > 0.0008 7] 0.0294 mg/L - H ¢ 2013 & 10 » B ¥
Biii ¥ kRS 47 BELERT FREAKM 2014 205 F RARAN
++0.0023 3] 0.0495mg/L > H ¥ 2014 £ 2 " BRF L LB L FEREF 100 P
i w - WEE (% 1-11) o
TR

2013 #chf; ek B 4035/ 0.0037mg/L > ¢ 2013 & 2 % & R fF &
- EELTHBERERE 2 PR S WE 40 B0 506 ) RE AEELA
Feik B B 14 o 2014 & chT; e B £.4 03] 004mg/L > B¢ 2014 # 6 * 2%
XLTAREERBE 47 PRy - L 2L ER&EM(E 1-12) -

AER

2013 E Rl Ee Bk R £ A 05 1187 mg/L - B ¢ 2013 # 8 7 2k kplft T
ERBE 8! PRWENIOY PRWIE ST A -ME S REEEN1L Y
BLEHNBRAEREKMK 2014 2l e B EER E 4> 035 0.704mg/L > H ¥
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2014 # 10 " kBB ERB G 2" PAWE- TRy - MWE-REE L
A2 PRFE-TRAWHS - WE-REEEZ 1054010 » #0055 (4 1-13)
g3
2013 Eenpr pa Mk R H 43 268 1) 1008mg/L> H ¢ 2013 & 2 * P R i ¥
WEPRBAERSS 10" PR WEFPPBRBAERSM 2004 2w faBER
B A 1465 707mg/ll> 2 2014220 PRAWY - WEAPEBEAEREE 4

VPR R (% 1-14) -
R

2013 EerErpa Mk R A4 1444 1) 4024 mg/L > H #2013 & 2 % R jF
EREBAERERB 10 3P L v R BER BN - 2014 & e Bk R A
314797 481mg/lL> H¥Y 2014 # 2" a @ v e @E R BB 06 1 %
kg1 (% 1-15) -
|

3

2013 £ WOERE A3 043 25mg/lL H P 2013 & 4 7 20k @k
Bg 107 a @ % br § WkREM 2014 £ BMERE 43057 1.7
mo/lL- 2 ¥ 2014 & 10 * #:k 4 BEARE B 4" RELENZ 6 PR Y-
75 % B K (% 1-16)

I B B

2013 #ent A A ER E 4> 03500129 mg/L - H ¢ 2013 & 6 * &
F-MEIAABRBERERS 2 PR WE - P A RS WESRELEE 4
FHF LT S REEEBLE 6 3 PF LT RFEE 8 30T LT
BEEEUZ 10" REELERM 2014 #cnt BApeBE R .40 3] 0.0171
mg/L> H2¥P 2014 & 10 * # L5 kR &% - P 246" PR it -3 P%
LrfeRFhELENE 8 a@F b BEEEIO ! BE EJES K(E 1-17)-
%3 8 (Total Organic Carbon, TOC)
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2013 # chihd A E A3 015 05mg/lo ¢ 2013 £ 47 <67 2 R jF
FoFE 60 89 3 BF LR ELETOC BhF 02 & B iEL A

402014 & iy A A2 023 0.7mg/lle B P 201427 ~6 % 5P

ol

.

Lv ot 20 BEEERF AT PRFELA LS - Bk 2 BLOE
’f\?lo 1 ﬂjlﬁ;/a N j‘}ﬁ?%‘,—— E¥;“j§.’.'fr”%%&fﬁ(% 1-18) -
312 BEBEA S

PRWY - BL

PRS- WiEEr o MERERIL L > Bt 66% 0 w#El 24%(%
1-19) e AFA G R B P ar e 53 AT 5 4% 2 7 b 31%(*
1-20) > A4 B

¥ % % (W 1-15)
FRWY R

PRBER ST EARE G USRS RS A Find 67% N #)
20%(% 1-19) o & F A Bl 5 i qeafdcie 722 L AT 5 4 o [ AT 5 28%
(% 1-20) > 42 7 ¢ 18%+E 4 & ¥ % % (W] 1-16)

RPAE LD

FAF LT T R L 5100 2 % PER gk JEIRTREB D B in ik 50%(%
1-19) » AFAIRE P p g T 53 o P f 50% > BT & 28%(# 1-20) -

2 sk

K EA BRI R R R 100 ¢ o RIRRB PN F AR #
(50%) ~ 3 % (43%)(% 1-19) o T B EiEd o AFA R 5 R B ocr
Tod ok 4T%  fe b 24%(% 1-20) c EMBEFFF 0 T REP KB 0 ¢ &
dgE A BB KREQATC)TRA & -

RELL

)‘*E’.Qf—&w ’)Im %\’]‘ By A: /fLE’ ‘im ,w 3o Aklllﬁ'—fvi 66% > l“%/ﬁlé 25%(%\
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1-19) B4 EE AR FH A AR ERF T EM 0 LA G ELEBE A0

—=

Rdethenh e B &3 % e S A A RE LA > 7 5 M A AR
RERB  HFE N e BB 2 A G o ad s cRFAG ST
(30%) ~ -] 4] 7 7 (20.9%)(# 1-20 - ] 1-18) -

7 %%

FORERRE R MRS L A o R HEL 5 60% 0 Ein 5 22%(% 1-19) -
FORENR LR EFRAERFE R AEARRE T N(R 1-19) RS F e
e 72 LA e fode £ 5 4 0 ) AT 4 33% 0 e 7 4 30%(% 1-20) -
R TPs 3

BLERF BB AT UREEL D > R 54% 3 SRR SR FE P A
PR(E 119 R A GRIA P FE L L3 o0t b 31% P % & 26.2%(% 1-20)
EARABRESR B FARH(E1-20) -

313 £33 4%

*

=

EETEEE s IR

‘U

i R R T AN S L NS VIE JE LN o G4
e LR BT R PR A H

3131%ENAAIFERE

PRWE-HiE

$AEAA A 2014 & 10 " A ARE B AN 16 24588 816 24 8
251824 98(£1-21)-5d E ML e&FTH > 52014 #4-10 7 i
it B 0 A w G 2014 # 4 7 (Okg) 0 6 7 (0.37kg) » 8 * (0.69kg) > 10 * (0.62kg)
ArL8Y B AhF Y BRAFE L 0692 7 (& 1-25) ¢
RERX

2014 # 10 " B A% 0 EHF AT 16 20 chd #4EL 44 8 & 5 8-16 2
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end BaEE R 8 L 1-8 S end B AL 9 B(F 1-22) 0 T4 & B4R
b2 RME S RERERPI T At 2014 £ 4-10 % (pend H B 5 A wu L 2014
£ 4 7 (1.56kg) > 6 * (1.82kg )8 * (Okg)>10 * (1.7kg)> @ ™ 6 % i» 5 BB * >
Ha4 g5 182 27 (4 1-25) -

7 BE

2014 & 10 " B A > HFEIA 16 A chd B4R 4 £ 367 & - 8-16
DA ek AEAT 4 469 & 5 1-8 2 A e 44T 4 569 & 2014 & 374 %3 £ 1700
(% 123)c & Hi e 4 AAEAT A2 R E A E BRI i fe e 2014 & 4- 10
Viyend $ R 0 A ul s 2014 £ 4 9 (10.77Kg) 0 6 7 (4.21kg) 8 ¥ (6.77kg) » 10

1(378Kg) > A LAY pEEE T o Had R L 1077 2 7 (4 1-25) -

Lk

2014 & 10 " B AEF  HFRANL6 A LR A2 8 5816 24
A BAEAE A 1 8 0 18 2 A end S4BT A 5 & > 2014 & 372 R332 400 & (%
1-24) o iz # /5 2014 & 4-10 7 pend # 8 » A w5 2014 & 4 9 (L.47kg) » 10

7(0.85Kg) > @ M 4 P L EE Y B bR L 147 2 7 (% 1-25) -

~ 1;;,,"&:}7;&?'

SRR ERET S T A e L

\‘F-

‘l;’: 1;.#];,%;‘,1_,7}%;'1?1’#3‘%! i-ﬂ"ﬂ%,\fﬁ'ﬁ/-ﬁ/uv ?Lﬁﬁ/—»— /ll "51/\’-' /-f;‘]";'{ll

EILR U R LR R E G AT R e R R A

_‘{ﬁ F”L3E‘ Km/\’f‘? T“'/\EE‘.:B{‘}:&H—}“ jﬂﬁﬁ/#—‘a”' 733: EL?H;‘—’EIIJ/”\V"JEJL%;%;
BHEEINE LERRAPT R EEPRART Y b SR RO R

3.3 &P FE3PE

al
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BEACIRTE TGS B E B R AR S S AL LT
KR R ER R e TP A e X3 EE AR HE e &
R EF S R gt A B A RT3 4 E (Total biomass)
oo T RS A EEE > R AR ERREREFER L BiRe T

331 %HEEHL KEN S

"5\
1u\.

/~%

e

oo B BN LB EZFOEKED B LB R R o S1AT R ik

=
3

AEREF LG BAVEGSF U h% A

Job

EFILF AL R B R D
Bom o DI RES L e B A F b = S gRis g (Heggberget et
al., 1992) & #F3in £ dhdode 5 % 05 = g g § A0 {8 B B & ¥ (Howell,
1994) o ¥l A A FEE 1 B s - %A h chlic R ;;-E_l\-—%°""l'u’§¢&p‘1‘l"f§_£
HEDELE RIS FT AL R B BEr LR AR PR

B S 1v 2 % 4 0 dLik Ao T o

s

Ty re fE ¥ 251996-1997 4 FF £ 2/m60k % 200k 3 2 F fik? (% A%
2000)> 2003# 3 & 4 B (& §>2003) te i B kiR G B4 R G b
e §2003# 2 {3kl § £ R M4 pEOBE > A 7R LR AR S

TEMEY BRI GEE T A (F79 0 2006)
2006 £ 11 * i {72%;n 250 kA4 B £ 2 " 27 F = & 0 3 I 2006
# 327 (2005 year class released, 2005 ycr) 3 102 & (i 7 & 40%) > 2007 & 7 !
NELELREGEEFA%) 97 A4 5 0E>GESFF 0%)-2007 # 10 * £ = in
165 B gk d o £ 3 {4687 % - S 4 & > 3 7 2007 # 227 #(2006 yer)§ 114
(&7 5 69%) 2008 £ 4 2 A AL T6 (LGS 46%) 72 R 4E 58 E(EH

F53%) 0 117 &5 1 EGES S 1%)(% 1-26) 5 2014 & 100 et ¥
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Bl 4 5 T4 4 (3 1-26) ©

7R WL - BE (Gon-bkuli)

PRS- EA 2009 & 6 7 26 p e 100 B 1TE S 4y e pE 0 T 0
ML 18 am > TEWMEE5 2 107 A AT 3 32 (75 32%) - 2010 &
5% 22 p ki 120 & 07 ££(2009 yer) » Lo E 1.8 25> THagE 48 &4
22010 # 6 7 (e A ¢ F 63 EAEA(E S 52%)(F 1-27)

A 2011 & 10 ® frer & ¢ 52009 # 2232007 yer)B 2 & (55 7 & 2%)>
2009 i #74 *%3#(2009 yow)F 6 & » 2010 & +c ;%3 (2009 yor) 4 & (& % & 3%)
2010 # #72 *%%£(2009 year class wild-born, 2009 ycw) 3 6 & ; @ % 2012 & 4 *
e R Y o AR P 4T (2007 yor) s E R (E 1 5 09%) 0 @ 2009 AT s
(2009 ycw) £ F 3 & > 2010 4 *2 ;7 3 (2009 yer)2 & (& 75 & 39%) 2010 & 474 %
3#(2010 yow)2 & - 10 * (>3 & ¢ 5 2009 #74 % 3£(2009 yow)% F 3 & > 2010
£ 3TRE(2009 yer)l A (0 5 19) 0 2010 & A74 % #£(2010 yew)l & o g
PR E¥ > L L@ b4 WG B g Gon-bkuli #7 4 EE B hecin T

2014 & G 0 > T AFRAEL (X 1-27 - B 1-22) -

7R WLy - ™% (Gon-gamin)

PR H - %A 2010 £ 05 7 22 p ki 180 & 07 (2009 yer) 4 RS

fgve s TIOWE 18 2 F > TIOME 48 24 o
Wil 2010 # 6 0 A A 0 H M A28 L AR (F TS 719%) A # 1 2012 &
40 e h o HF 2 k17T 242009 yor) (& 3 F 290) 0 ¥ B¢ AN
R E10 7 e A Y o R 2 B 1T % AE(2009 yor) (% i 5 296) - Gon-gamin

Hini 2014 £ 10 0 e A ¢ o © KRB RAEL (R 1-28 ~ B 1-22)

R
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220064 117 i& 7 2%in250 k4 15 % - = 3B B 0 & 2006 e
(2005 yer )4 142/ (7 75 556%) » 20075 7% 3 & 5 67k (3 7 5 26%) > 97 3 & &
AR (757 % 1%) - 2007#10% £ % +cin315khk g » ¥ 3% 25— <% 4
3 12007 & 75 3£(2006 yer)§ 243k (7% 7 5 77%) 2008247 34 % 5 555 (7 5
17%) - 7% # 4 541 (55 75 513%) » 117 2 & % 0& (V& 7 5 0%) - 20084 11
Hawde PR e R REEN A SR R E PR

FREFO RN LY (129 ~ BI1-22) -

RN

2008 & 4 7 i 300 kA 15 5 - = B4 7 B B % I 2008 & i (2007
yen s 15 B (% 5 5%) 11 " A A 5 7 (77 5 3%) - %2000 6 ¥ 3 4%
T 2008 i 23 (2007 yer) 5 20 B (£ 5 5 6%)010 * 3 4 & 10 & (5 % 5 3%)-
2011 & 11 7 F = *cin 100 244 15 > 2012 & 2 7 3 %4 2 § 2011 & 2 im 3

(2009ycr) & 10 % (7 7 & 10%)(% 1-30 ~ §] 1-22) -

REERX

2009 £ 6 7 26 P A B kEcn 150 & 17(2007 yor)4 4R T4y e a0 T 0
RUE 18 24 T30 € 65 2 ie i 11~12 7 4 LA FIFRH T 5 112 A P 3--2010
#5777 R E kL% 0 % 350 & 07 AE(2009 yer) > T3ofE E 1.8 2 5 o
TiofgE 4.8 24 o %2010 # 10 * e oo IR 272 4:(2007 yer)F 44 & o

2010 i i fakt 133 & o 2009 & #74 %53 F 347 (% 1-31 - ) 1-23) -

% 2011 # 10 * i>emzd B ¢ 3 IR 372 4(2007 yer)§ 16 & 22009 & 374 %3
(2009 ycw)$ 144 f »2010 # *x;m#%(2009 ycr) § 68 & »2010 & 372 *%%£(2010 ycw)
% 260 Esd 3t 2011 E 40 i tes B E L F ELERTIAE G cPBE Flet 4 2011
£GP EAEN DS FRERT G L H25 22 o 2011 £ 10 7 > g

g F I 3 AE(2007 yer)F 16 & 0 2009 & F74 %3 12 k23 2010 # %
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F(2009yCr)F TR 2012 ER A e A i EEREC SR
57 5] 4% #£(2007 yor ) e 3 (55 15 % 096) + @ 2009 #74 % 3(2009 yew) £
135 & » 2010 4 ;= 3%(2000 yor )83 & (75 % & 239) - 2010 & 374 *3%(2010

yew)190 % - 2011 £ 74 %4 (2011ycw)206 & - % 2012 & 10 * >3 4 ¢ » 2009

374 %3 (2009 yow) £ 4 193 £ > 2010 & + 743 (2009 yer)123 & (i % 5 35%) -
2010 4 #72 %3%(2010 yow )279 £ » 2011 & 374 *3%(2011 yow )674 £ (% 1-31
Bl 1-23) -

¥ 2012 # BALE R KL A EH R F YR TN mBRE R L2
TR A B A ulieded 2013 & 40 ¢ g o T A IR 2010 & e e
# 532009 ycr) > e B EmHEH AT AT b 4 3KEB) w23 K2 A

LB EL L B w] o F]p 2013 & 00 s 2 (7 M) kA i’:ﬂﬁf? rEEE B

2010 & 12 F 374 &3 (2010 yew)182 & > 2011 & 374 *%%(2011ycw)104 & > 2012
# #74 %3 (2012ycw)52 £ ;10 * (>3 A ¢ 02010 & 2 b F74 &3 (2010 yew)212

E > 2011 & 374 *%% (2011 yew)220 & 5 2012 # 374 *%3£(2012 ycw)286 & (%
1-31 ~ @ 1-23) -

2014 & 4 " ;¢ > 2011 & 4 b A74 %53 (2011ycw)207 E 5 2012 & #74
##(2012ycw)143 & > 2013 # #74 *3£(2013ycw)150 & (% 1-31) -

BEEL 2014 & 10" e A o LR 2434 Gk 0 B¢ 2011 #
(25,2011 yow 2 1+ )F 873 & » 2012 & ¥ #(1%,2012 yow)$ 690 & - 2013
& 53 (07,2013 ycw) § 836 & (% 1-31 - Bl 1-23) -

2014 # 10 " i & EsFe L B F A S 127 b 242010y 1 )
35.99% » 1'% & #£(2012 yc )28.3 9% » 0" fa4£(2013 yc )35.8% -

22014 # 10 " A A F e AR BRE2 R FERAL 400 0% oA B R
%44 257 G440 B¢ 2011 # &2+ ,2011ye 2 F)F 130 & > 2012
& %% (15,2012 yc ) 54 & » 2013 & &% #(0%,2013 yc )73 & o

2014 & 10 » PATERE L EaFE R A2 B R A L 127 S 4£(2010 ye
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)50.696 » 174 = ££(2011 yc ) 21.0% » 0 fa££(2012 yc )28.4% -

7 %%

R E Rk 0 e E T&ﬂ FPAERELEY P AL aUTR 0 FIRE B
2R CEF AP IIHFRET R > w2t 2012 £ ¢ 5 BAnedd BIEL A RE
£ o 22012 & 47 A A7 IR 2009 #74 =¥ (2009 yew )= 3 24 & - 2010
£ 3T F (2009 yer )8 & 5 2010 & 74 % #(2010yew )4 & > 210 2 R A B IR
2009 #74 *%3(2009 ycw )+ 5 66 & > 2010 # *x;x 3 (2009 ycr)d7 & > 2010 # 37
4 *£3#(2010 yew )90 & » 2011 & 374 *%3(2011ycw)214 k& - #2013 & 4 * > 4
4 ¢ > 2010 & 2 F 74 ¥ (2010 yew ) 76 & 0 2011 £ R72 *%#(2011 yew ) 7

42 k5 2012 # 374 %3 (2012yew)F 6 & > 10 ¥ (> & ¢ > 2010 & 14 b A%

4 *%3#(2010 yew )7 107 & - 2011 # #74 %3 (2011ycw )3 66 & > 2012 & &7
%3 (2012ycw )F 9k 5 2014 & 40 ipA A ¢ 02011 & 2 ATA &3 (2011 yew )

66 & - 2012 4 A7 %3 (2012 yew ) F 81 & > 2013 4 72 %+ (2013 yew )
86 £ (4 1-32 ~ ] 1-24)

$ 5% 2014 # 10 " (33 & ¢ 02011 & R (2704 ¢ 2010 yow 1 1) 183
£ 22012 i s 3(17,2012 yo )§ 171 & - 2013 & s *%%£(07,2013 yc ) § 201 & (%
1-32 ~ ¥ 1-24) -

2014 i 10 " (& £ m e X2 BB F A 51270 S4£(2011yc )+ 33

9 > 1" %  #£(2012 yc )30.8 9 » 0*fa k(2013 yc )36.2% -

B.%

#0%0 2011 & 11 0 2kin 100 KAk 15 o FRE 2012 & 4 0 (7 N - =
% o 3T 2011 & a3 (2009 yor)F 10 & (75 73 & 10%) » ¥ ® § 2011 §74 %3
(2011yow) 5 4 2 » 10 7 Sk £ % © A S I whbd o [EE 2013
B4 fpEE R 2010 # iR (2000 yer) 1k (i 2 1%) 0 2011 & 374 %%
3 (2011ycw) % 4 B o 2012 # 374 %3 (2012yow) s 7 & 5 10 7 FlReh =8 UK

1-35



FEREAAE Frd b L A FIEA A A A S %S 2011 & 2R3 (2009 yer)
4 1 EGES S 1%) 0 2011 # #74 %3 (2011 yow) & 3 & > 2012 # & ##(2012
yow) s 1 & o3 2013 # 11 * £ =i 150 & 27(2010 yer) 2 4 4. >l # 2014 &
4 7 2 %3 R 2011 & s s b (2010 yer - 2011 yew)F 37 B 0 2012 & AT4
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F 1-1~ R4 5 ¢ B ik & 2006 - 2014

Table 1. The released records of Taiwan landlocked salmon to the historical habitats
2006 - 2014

Release |Si-Jie-Lan| Nan-Hu | I-kawan |Lo-Ye-Wei| Le-Shan Total
time creek creek creek creek creek
2006/Oct | 250 (10) | 250 (10) - - - 500
2007/Nov | 165 (11) | 315(11) - - - 480
2008/Mar - - 300 (03) - - 300
2009/Jun | 100 (18) - - 150 (18) - 250
2010/May | 300 (05) - - 350 (05) - 650
2010/ Nov - - 30 (23) 30 (23) - 60
2011/ Nov - - 100(23) - 100(23) 200
2013/ Nov - - - - 150(23) 150
2014/ Oct 34(22) 34
Total 815 565 430 530 284 2624
Number (Age by months)
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-k 7 (cm) > 30 <30 30~60 <30

% 1-4-#P AFRRETR
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Smooth surface <0.2cm
Gravel 0.2-1.6cm
Pebble 1.6-6.4cm
Rubble 6.4-25.6cm
Small boulder 25.6-51.2cm
Large boulder >51.2cm
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% 1-5~ & KNP EENRE

Investigation

: P RES S PR R S E LT B sk BE AL | 1%

time
2013.02 12 - 13 10.4 - 9.12 -
2013.04 - 12.5 14 12 - 12.83 15.1
2013.06 - 14.6 - 15.42 - 13.22 -
2013.08 15 16 - 16.2 18.5 13.98 -
2013.10 16.5 16.1 15.3 155 11 13 -
2013.11 - - - - - - 14
2014.02 11.5 12 12 6.8 15 6.5 -
2014.04 14 14 14.5 14 18 12 14
2014.06 16 16 16 16.4 16 16.2 -
2014.08 15 16 16 16 17 16.4 -
2014.10 14 15 15 15 15 13 14.5

H#:°C-:nomerasured
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% 16~ & %kimiplsk pH &

Investigation

time e W% A R R PREEF-IE | apE LT %% REEE #E
2013.02 8.3 8.14 8.2 8.06 - 8 -
2013.04 - 8.13 - 8.21 - 8 7.86
2013.06 - 8.06 - 7.93 - 7.93 -
2013.08 8.28 8.11 - 7.96 7.92 8.3 -
2013.10 7.98 7.83 - 7.86 7.74 7.55 -
2013.11 - - - - - - 7.66
2014.02 8.23 8.16 - 7.92 8.04 7.67 -
2014.04 8.15 8.17 - 8.06 7.74 7.78 8.11
2014.06 7.86 7.68 - 7.99 7.81 7.96 -
2014.08 7.72 7.85 - 7.46 7.87 7.81 -
2014.10 7.54 7.67 - 7.81 7.69 7.76 7.96

- : no merasured

1-67




2 17~ L ENRIHBT E

MO ange | eREE-mE | PREEIEE | awgar | % | BErE | pa
2013.02 8.2 8.38 8.75 8.2 - 8.5 -
2013.04 - 9.07 - 8.1 - 8.31 8.05
2013.06 - 7.98 - 8.01 - 8.41 -
2013.08 7.6 7.6 - 7.74 7.72 7.91 -
2013.10 7.55 7.5 - 8.19 8.08 8.24 -
2013.11 - - - - - - 8.94
2014.02 8.84 8.39 - 9.72 9.36 9.78 -
2014.04 7.97 8 - 8.34 8.01 8.11 7.82
2014.06 8.12 8.2 - 8.3 8.32 8.57 -
2014.08 7.67 7.68 - 7.69 7.81 7.89 -
2014.10 7.58 7.44 - 8.3 8.3 8.12 8.77
= : mg/L » - : no merasured

1-68




% 1-8~ LB ETR

'”Ve;tr?:tion AREE | PRWH-mE | PRFE-mE | s@gdr | %k | REEE | #40
2013.02 230 216 204 195 - 178 -
2013.04 - 198 - 194.6 - 155 141
2013.06 - 170.1 - 189.4 - 1394 -
2013.08 244 191.7 - 203 206 140.6 -
2013.10 224 183.3 - 160.8 180.1 149.6 -
2013.11 - - - - - - 160
2014.02 234 213 - 166.1 191 175.7 -
2014.04 223 207 - 198.1 194.1 165.8 157.9
2014.06 210 186 - 195 199 149 -
2014.08 218 197 - 204 198 149 -
2014.10 227 200 - 207 201.2 154 165

H = : pS/cm > - : no merasured

1-69




% 1-9~ £ X R4 v 2 § &(BOD » Biochemical Oxygen Demand)
IVeSUGAUON | o g e e m - wE[P R RSB smE e % % REEE %
time

2013.02 0.4 0.53 0.9 0.3 - 0.35 -
2013.04 - 0.27 - 0.42 - 0.56 0.1
2013.06 - 0.63 - 0.51 - 0.71 -
2013.08 0.53 0.58 - 0.25 0.08 0.44 -
2013.10 0.2 0.25 - 0.21 0.29 0.6 -
2013.11 - - - - - - 0.11
2014.02 0.36 0.35 - 0.05 0.1 0.1 -
2014.04 0.26 0.24 - 0.37 0.5 0.43 0.41
2014.06 0.7 0.58 - 0.64 1.1 0.75 -
2014.08 0.57 0.47 - 0.38 0.27 0.54 -
2014.10 0.3 0.2 - 0.22 0.34 0.72 0.41

= : mg/L » - : no merasured

1-70




% 1-10~ & EPIEE R

1-71

vestgaion | oy g | PR - mE gL % % RELE | #LE
time

2013.02 0.08 1.5 0 - 0 -
2013.04 - 0 0.86 - 0.02 0.1
2013.06 - 1.76 0 - 0 -
2013.08 2.94 0 1.32 1.53 1.14 -
2013.10 1.47 0.96 2.09 0.6 -
2013.11 - - - - - 1.4
2014.02 0.38 0 1.23 1 1.35 -
2014.04 0 0 0.02 0.41 0.14 2.68
2014.06 0.88 0.49 0 1.72 0 -
2014.08 1.44 0.78 1.45 2.1 1.24 -
2014.10 1.89 0.5 0.86 1.7 0.64 2.8

= ¢ NTU » - : no merasured




£ 111~ 25nplab 0 §F (NHS-N)E R

Investigation | g srox | PRS- | PRFE-oBE | sBFLC Bk R E #00%
time
2013.02 0.0040 0.0093 0.0157 - - 0.0167 -
2013.04 - 0.0114 - 0.0008 0.0093 0.0008 0.004
2013.06 - 0.0030 - 0.0019 - 0.0019 -
2013.08 0.0083 0.0019 - 0.0019 0.0061 0.0252 -
2013.10 0.0030 0.0019 - 0.0030 0.0061 0.0294 -
2013.11 - - - - - - 0.0051
2014.02 0.003 0.0093 - 0.0072 0.0030 0.0495 -
2014.04 0.0104 0.0114 - 0.0167 0.0030 0.0442 0.0083
2014.06 0.0065 0.0030 - 0.0351 0.0068 0.0368 -
2014.08 0.0075 0.0037 - 0.003 0.0040 0.0199 -
2014.10 0.0075 0.0023 - 0.004 0.0086 0.0298 0.0054
H = :mg/L > - : no merasured

1-72




3 1-12 ~ & Einiplak T A B (NO,-N)E B

1-73

estigtion o g ge | amiy-m FEomg | amgar % % RELE | g
time
2013.02 - 0.0037 0 0.0007 - 0.0017 -
2013.04 - 0.0007 - 0.0007 - 0.0017 0
2013.06 - 0.0007 - 0.0027 - 0 -
2013.08 0.0007 0.0017 - 0.0007 0.0007 0.0017 -
2013.10 0.0017 0.0007 - 0.0007 0.0027 0.0017 -
2013.11 - - - - - - 0.0037
2014.02 0.0007 0.0007 - 0.0007 0.0017 0.0027 -
2014.04 0.0007 0 - 0.0197 0.0037 0.0007 0
2014.06 0.0005 0.0010 - 0.0024 0.0040 0.0014 -
2014.08 0.0005 0.0005 - 0.0010 0.0030 0.0020 -
2014.10 0.0007 0.0011 - 0.0010 0.0034 0.0020 0.004
¥ :mg/L > - : no merasured




% 1-13 ~ & ENRIEA B(NOs-N)E &

ML | pngs | paFE-mE | PRFEoEE | dpgac % % BEEE | #0
2013.02 0.001 0.071 0.122 0.145 - 0.001 -
2013.04 - 0.393 - 0.412 0.311 0.097 0.065
2013.06 - 0.093 - 0.073 - 0.001 -
2013.08 0 0.057 - 0.110 1.187 0.025 -
2013.10 0 0 - 0.054 0.504 0 -
2013.11 - - - - - - 0
2014.02 0 0 - 0.117 0.388 0 -
2014.04 0 0 - 0.151 0.211 0 0
2014.06 0.215 0.084 - 0.082 0.501 0.027 -
2014.08 0.066 0.058 - 0.133 0.584 0.041 -
2014.10 0.063 0.077 - 0.078 0.704 0.023 0
= : mg/L » - : no merasured

1-74




3 1-14 ~ & Einplabe B (SIOY)k B

Inves'tigation oR i ARE - T S SR LT sk BE EE #0%
time
2013.02 4.29 10.08 6.38 3.95 - 4.47 -
2013.04 - 5.45 - 3.83 3.49 4.53 6.72
2013.06 - 6.32 - 3.77 4.70 -
2013.08 3.25 6.55 - 4.12 3.49 4.35 -
2013.10 2.68 6.55 - 3.83 4.18 4.12 -
2013.11 - - - - - - 3.02
2014.02 4.01 7.07 - 3.43 3.66 3.89 -
2014.04 1.46 2.73 - 1.52 2.33 2.79 3.77
2014.06 3.54 3.20 - 3.02 5.45 3.54 -
2014.08 4.29 5.97 - 3.77 4.41 4.24 -
2014.10 3.83 5.39 - 3.95 4.47 3.77 3.95
H = : mg/L » - : no merasured

1-75




% 1-15~ &L Pl = An e B (SO )k B

Inves_tlgatlon e PR PR R - 4L o R R s
time

2013.02 40.24 32.38 28.9 22.56 - 34.79 -
2013.04 - 21.13 - 15.78 20.42 22.56 19.44
2013.06 - 22.92 - 20.06 - 22.56 -
2013.08 39.26 23.37 - 20.78 23.72 28.19 -
2013.10 35.42 20.24 - 14.44 21.49 14.97 -
2013.11 - - - - - - 35.6
2014.02 41.94 30.15 - 14.79 26.13 26.94 -
2014.04 35.24 29.62 - 22.47 27.21 29.17 28.19
2014.06 43.37 30.42 - 25.87 48.1 29.44 -
2014.08 28.9 29.88 - 28.19 33.9 29.71 -
2014.10 33.9 25.51 - 19.71 33.63 21.4 40.96

¥ :mg/L > - : no merasured

1-76




% 1-16~ iEmRE BCNER

IVeStgation |, g e | AR FR-mE | PRAFE-oBE | Mgl o sk BEEE #05%
time

2013.02 0.5 0.6 0.5 0.7 - 0.6 -
2013.04 - 0.6 - 0.7 0.5 0.5 2.5
2013.06 - 1.2 - 0.7 - 0.9 -
2013.08 15 1.1 - 0.6 1.2 0.8 -
2013.10 0.6 0.6 - 0.4 0.4 0.8 -
2013.11 - - - - - - 1.6
2014.02 0.8 0.7 - 0.7 1 1.4 -
2014.04 1 0.9 - 0.6 0.8 0.5 0.7
2014.06 0.8 0.5 - 0.6 1.2 1.2 -
2014.08 1.2 0.9 - 0.7 1.5 0.8 -
2014.10 0.8 0.95 - 0.7 1.7 0.75 14

H = : mg/L » - : no merasured

1-77




£ 117~ & Emplar AR B (PO)ER

nvestgation | - o 5 gz | o R E - wk ; G dT % %
time

2013.02 0 0.0110 0 - 0
2013.04 - 0.0086 0 - 0
2013.06 - 0.0129 0 - 0
2013.08 0.0086 0.0071 0 0.0057 0
2013.10 0 0.0014 0.0086 0.0057 0
2013.11 - - - -

2014.02 0 0.0086 0 0.0014 0
2014.04 0 0.0043 0 0.0057 0
2014.06 0 0.0043 0 0.0114 0
2014.08 0.0071 0.0057 0 0.0057 0
2014.10 0.0014 0.0014 0.0043 0.0071 0

f:‘;:mg/La-:

no merasured




% 1-18 ~ & XiniRlxk3 5 8 (Total Organic Carbon, TOC)

IVESIGANON | & p Gy | PR W H- B | PRFEIE | swELr % & RE L #15%
time

2013.02 0.1 0.2 - 0.2 - 0.2 -
2013.04 - 05 - 0.4 - 0.4 0.2
2013.06 - 05 - 05 0.4 0.5 -
2013.08 0.4 0.3 - 05 - 0.5 -
2013.10 - - - - - -
2013.11 - - - - - - -
-2014.02 0.3 0.4 - 0.7 0.6 0.7 -
2014.04 0.2 0.2 - 0.3 0.2 0.2 0.2
2014.06 0.5 0.4 - 0.7 0.5 0.5 -
2014.08 0.5 0.4 - 0.5 0.4 0.5 -
2014.10 0.2 0.2 - 0.3 0.2 0.6 0.2

H = :mg/L > - : no merasured

1-79




% 119~ & EiniEs Rins BEELAF F A0 (%)

Site ik S el L En
PRy - MR 7 66 24 3
i I M R 11 67 22 0
R E LT 15 50 35 0
E+ 4 E 17 25 58 0
Mk p R 43 50
BEEE 25 66
PR 18 22 60
Bk 20 26 54
% 1-20 ~ X0 AR EA 7 (%0)

Site < ART AR E e % ® Py IR

Large boulder Small boulder Rubble Pebble Gravel Large boulder
PR - MR 0 44 31 25 0 0
Gl I LS 15 29 18 8 16 14
R E LT 0 17 50 28 0
Bk 10 24 47 9 3
®+ gk 0 2 50 45 3
REEE 16 20 30 18 9 7
T % 33 30 27 10 0
BoLx 16. 31 26 5 15

1-80




21212014 863~2014& 10 PRAWS-B i oEind

Investigation time >16cm 8-16cm 1-8 cm Total
2014.06 3 5 12
2014.08 13 8 21
2014.10 8 8 25

% 1222014 # 4 7 ~2014 # 10 * REELXE PEHFIEEND A

Investigation time >16cm 8-16cm 1-8cm Total
2014.04 20 20 31 71
2014.06 29 20 24 73
2014.08 0 0 0 0
2014.10 16 24 20 60

% 1-23~2014 # 4 % ~2014 & 10 * *p BRE R R A (7 2014 B354 A )kER G

Investigation time >16cm 8-16cm 1-8 cm Total
2014.04 361 270 417 1048
2014.06 477 527 615 1619
2014.08 674 668 3744 (3100) 5086
2014.10 367 445 2247 (1700) 3059

1-81




% 1242014 8 4 % ~2014 & 10 # 2154 40 4 (3 2014 £ 45 )kEd 3

Investigation time >16cm 8-16cm 1-8cm Total
2014.04 14 14 15 43
2014.10 2 1 405(400) 408

2125 2014 % £ P AEEEPEFANELRIFE

Investigation time BEERE PR - MR 3 %R B GE
2014.04 1.56 0 10.77 1.47
2014.06 1.82 0.37 4.21 -
2014.08 0 4.21 6.77 -
2014.10 1.7 0.62 3.78 0.85

(# = 27 » - Notfound)

1-82




% 1-26~2006 # 11 2 ~2009 & 1 " P R ikt a8 N 3

Investigation time 2005ycr 2006ycr
2006.11 102 -
2006.01 72 -
2007.03 42 -
2007.07 12 -
2007.09 0 -
2007.11 - 114
2008.04 - 76
2008.07 - 89
2008.10 -

2008.11 -
2009.01 -
yc : year class ,r : released , - : Not found

1-83




% 1272009 # 73 ~2014# 10" PR ks Wit in i

Investigation time 07ycr 09ycw 09ycr 10ycw Total
2009.07 57 - - - 57
2009.08 42 - - - 42
2009.10 32 - - - 32
2010.02 - 4 - - 4
2010.04 6 10 - - 16
2010.05 5 13 - - 18
2010.06 7 12 63 - 82
2010.07 6 8 37 - 51
2010.08 9 18 43 - 70
2010.09 8 12 17 - 37
2010.10 9 20 12 - 41
2011.02 2 11 10 - 23
2011.04 3 7 6 - 16
2011.06 5 17 7 - 29
2011.08 2 8 7 6 23
2011.10 2 6 4 6 18
2012.02 - 5 3 0 8
2012.04 - 3 2 2 7
2012.10 - 3 1 1 5
2013.02 - - - - 0

1-84




2013.04

2013.06

2013.08

2013.10

2014.02

2014.04

2014.06

2014.08

2014.10

o O |O |0 |0 | |o |o |o

yc : year class ,r:

released ,w : wild born, -

1-85

: Not found




£ 1282010 # 6% ~2014 & 10" PREy - Wit iEn

Investigation time 2009 ycr

2010.06 128

2010.07 34

2010.08 22

2010.09 20

2010.10 15

2011.02

9
2011.04 8
2011.06 8

2011.07 -

2011.08

2011.10

2012.02

N W | |O1

2012.04

2012.06 .

2012.08

N (O

2012.10

2013.02 -

2013.04 -

2013.06 -

2013.08 -

1-86




2013.10

2014.02

2014.04

2014.06

2014.08

2014.10

yc : year class ,r : released , -

1-87

: Not found




4 1-29-2006 # 11 8 ~2009 & 1 " ¢ Bife s BN B

Investigation time 2005ycr 2006ycr
2006.11 142 -
2007.01 113 -
2007.03 84 -
2007.05 81 -
2007.07 67 -
2007.09 4 -
2007.11 - 243
2008.04 - 55
2008.07 - 41
2008.11 - 0
2009.01 -

yc : year class ,r : released , - : Not found

1-88




4 1-30-20084# 4% ~2012# 2% 2+ 4 kpE A EED B

Investigation time 2007ycr 2009ycr
2008.04 15 -
2008.11 7 -
2009.06 20 -
2009.10 10 -
2012.02 - 10

yc : year class, r : released, - : Not found

1-89




% 1312009 # 7 8 ~2014 # 10 * ReE L it b kin i

Investigation time|  07ycr 09ycw 09ycr 10ycw 11lycw 12ycw 13ycw Total
2009.07 123 - - - - - 123
2009.08 61 - - - - - - 61
2009.10 64 - - - - - - 64
2010.02 - 20 - - - - - 20
2010.04 32 16 - - - - - 48
2010.05 41 172 - - - - 213
2010.06 48 228 145 - - - - 421
2010.07 42 241 171 - - - - 454
2010.08 37 267 208 - - - 512
2010.09 51 366 191 - - - - 608
2010.10 44 347 133 - - - - 524
2011.02 31 184 93 - - - - 308
2011.04 25 177 64 56 - - 322
2011.06 39 184 89 162 - - - 474
2011.08 35 165 80 288 - - - 568
2011.10 32 156 75 256 - - - 519
2012.02 - 121 60 124 - - - 305
2012.04 - 135 83 190 206 - - 614
2012.06 - 118 68 216 483 - - 885
2012.09 - 131 84 242 776 - - 1233

1-90




2012.10 - 193 123 279 674 - - 1269
2013.02 - - - 90 139 7 - 236
2013.04 - - - 258 146 58 - 462
2013.06 - - - 287 172 271 - 730
2013.08 - - - 315 224 277 - 816
2013.10 - - - 319 286 295 - 900
2014.02 - - - - 99 149 59 307
2014.04 - - - - 273 224 236 733
2014.06 - - - - 545 486 650 1681
2014.08 - - - - 831 644 836 2311
2014.10 - - - - 873 690 871 2434
yc : year class ,r : released ,w : wild born, - : Not found

1-91




£ 1-32~20114# 73 ~2014# 10 % $ %5t b &¥n 3

Investigation time 2007ycr 2009ycw | 2009ycr 2010ycw 2011ycw 2012ycw 2013ycw | Total Number
2011.07 16 14 8 38
2011.08 16 11 4 31
2011.10 16 12 7 35
2012.02 24 6 30
2012.04 24 8 4 36
2012.06 35 15 35 14 99
2012.09 50 32 89 156 327
2012.10 66 47 90 214 417
2013.02 35 16 1 52
2013.04 76 42 6 124
2013.06 81 10 6 97
2013.08 101 42 1 144
2013.10 107 66 9 182
2014.02 11 18 5 34
2014.04 66 81 86 233
2014.06 147 112 145 404
2014.08 167 154 183 504
2014.10 183 171 201 555

yc : year class ,r : released ,w : wild born, - : Not found

1-92




% 1-33~2013 # 4 % ~2014 &

10 B Ligd%ENR

Investigation time 2009ycr 2011ycw 2012ycw 2013ycw Total Number
2013.04 1 4 7 - 12
2013.10 1 3 1 - 5
2014.04 - 14 37 10 61
2014.10 - 2 4 4 10
yc : year class ,r : released ,w : wild born, - : Not found

1-93




4 134~2012 # 10 * ¥ L2 PR AL AT H-HHEiMENE L

Lo-Ye-Wei creek

Su-Jie-Lan creek

Su-Jie-Lan creek

(RE LX) (% = B%) (% - ®i%)
Year class | age
N Body weight | Total length Body weight | Total length Body weight | Total length
(9) (cm) (9) (cm) (9) (cm)
2009ycw 2" 15 | 119.13+32.17 23.84+2.23 101.15+31.32 21.70£1.90 - -
2009ycr 2" 10 89.52+47.54 21.47+3.43 73.40+0.00 19.00+0.00 - -
2010ycw 1 18 52.41+12.28 17.60+£1.23 37.80+0.00 16.00+0.00 76.10£36.91 19.85+3.04
2011ycw 0" 57 13.53+7.27 11.10+1.81 - - - -
yc : year class ,r : released ,w : wild born, - : Not found

1-94




% 1352013 # 3~10 * BEE %2 3 % k4 PREG-HHEBED L 2

in Bk BELE T3
2010yc(2") 4 . . 2010yc(2") ™ . .
N N N | 2011yc(1") | N | 2012yc(0") | N N | 201lyc(1%) 2012yc(0%)
NLEFRE &t A+
. 2&(cm) | 6 18.17+1.53 |49 | 12.91+1.63 1 3.5+0 6 | 17.68+0.69 |24 | 14.87+1.33 AR
iR A (o)) 60.42+17.88 24.59+8.35 0.7+0 56.38+8.52 34.28+8.52 APRE
>&(cm) | 16 | 18.74+1.19 |57 | 14.88+1.28 A$RF] | 15| 18.29+1.13 | 31| 15.85+0.96 9.1+0
4%
RE() 66.85+10.73 32.99+9.02(57) HPRF] 56.7+19.63 40.42+8.37 9.5+0
>%(m) | 26 | 19.29+1.23 |66| 16.97+056 | 2 | 8.15+2.9 |25| 19.01+0.98 | 14| 16.6+1.47 10.6+0
6 )]
2 Z(0) 74.07+15.62 50.2+8.89 7.146.51 71.71+11.92 51.85+12.73 17.1+0-
>%(m) | 19 | 19.68+097 |55| 16.15+1.23 |26| 11.4+1.75 |39 | 20.09+1.1 | 8 | 17.9+0.66 12.9+1.91
8 |
HE(9) 77.08+13.02 44.7+10.35 17+8.17 84.63+14.59 58.51+8.12 23.3+12.52
>&(m) | 19 | 21.57+1.37 |33 17.9+1.08 | 30| 12.2+1.87 | 20| 22.38+1.72 | 8 | 18.6+0.9 12.4+0.78
10 ¥
8 Z(0) 107.52+22.37 59.6+12.42 19.7+9.25 124.63+26.5 75.5+8.76 20.4+6.08
yc =year class N=i? #

1-95




% 13622014 # 2~10 * BEEE: 3 %54 PREG-HHEBED L 2

i B RERE %%
S N 2011yc(2") N 2012yc(1%) N | 2013yc(0") | N 2011yc(2") N | 2012yc(1®) | N | 2013yc(0")
) 2&(cm) | 36 17.94%1.39 49 13.37£1.53 0 - 18 19.14+2.32 10 | 14.62+0.92 1 0.4
WE() 54.32+11.7 26.778.77 - 72.46128.64 36.02+8.88 2.6
L 2&(cm) | 16 18.68+1.27 11 15.7+0.79 79 | 23076 | 27 19.34+1.67 8 15.93+0.7 9 | 3.53:0.94
WE() 69.19+13.12 1.44%7.32 5.96+0.73 84.1+18.63 50.18+10.97 6.87+0.69
. 2% (Cm) | 8 20.43+1.1 3 17.2+1.12 75 | 10.64%5.1 6 21.43+2.03 2 17.35£0.21 | 41 | 14.635.6
WE() 84.25+16.88 51.9+8.23 9.86+1.34 103.63+31.67 56.1+7.21 10.88+1.37
s 2&(Cm) | 14 20.36+1.48 16 16.2+1.74 62 | 10.98+1.34 | 4 24.38+2.56 9 15.89+1.24 | 30 | 11.36%0.95
_ L :A(0)) 83.4419.44 437416 13.445.2 151.6+49.93 41.73+11.12 14.1743.6
o 2% (cm) * * * 2 21.0520.07 5 17.08£0.98 | 29 | 12.39+1.42
WL * * * 108.05+1.77 50.82+10.91 17.56+6.62
yc=yearclass N=# *2014 # 10 ? 2% ¥ 5 pe¥{F35 > &=A#B & - ' Notfound

1-96




% 137~2014 28" (Y A MWEME AL 2

Hatchery
mY
Year class Age
N Body weight (g) Total length (cm)
2011ych 2" 10 155.4+52.8 25.4+2.3
2012ych 1 10 41.73+11.12 15.88+2.6
2013ych 0" 10 9.08+1.41 6.99+1.01

yc = year class » N=1# # » H= Hatched

1-97




% 1-38~ £ R ége= A 2014 & 4 9 ~2014 # 8 % 2. SGR# % %

P BEEX 7 %%
(2014.04~2014.08) (2014.04~2014.08)
2011yc 2011(2") 2 * 0.00147 0.004713911
2012yc 2012(1%) 0.000418122 0.000110041
2013yc 2013(0%) 0.006379403 0.011288556

SGR = (LnWy— LnWy )/ (t2-1t1)

1-98




% 139-2014 & 29 ~2014 # 10 * REEE2 %2 P RTH-HTIZRCHA LA

= i) 13 BEEX § Bk
2010yc(2"
adER N | 2011yc(2) | N | 2012yc(1") | N | 2013yc(0") | N uyl( AN 2011yc(1Y) | N | 2012yc(0")
¥ B [V,
wOR R
21 (CF) 36 0.009408 49 0.011201 0 - 18 0.010334 10 | 0.011527 1 0.022758
wOR R
473 (CF) 16 0.010615 11 0.010708 79 | 0.010864 | 27 0.011626 8 0.012413 9 0.010887
wOR R
6 * (CF) 8 0.00988 3 0.0102 75 0.0111 6 0.01053 3 0.010741 | 40| 0.011359
wOR R
8 ! (CF) 14 0.009886 16 0.010279 62 | 0.010123 4 0.010462 9 0.010410 | 30| 0.009666
wIRR
10 # (CF) - - - 3 0.011584 5 0.010199 | 29 0.00818

yc = year class

N=13 #& - = Not found

1-99




% 1-40a ~ & @4 4P & & F SGR = % 7]
(EHEXPBEEXER¥XEHF)NIT L84

Source DF Type I'ss Mean Square | F Value Pr>F
Origin 1 0.00092719 | 0.00092719 | 75.84 | <.0001
Site 3 0.00176189 0.00058730 48.04 <.0001
Origin*Site 1 0.00002289 0.00002289 1.87 0.1776
Yc 2 0.00910969 0.00455485 | 372.57 | <.0001
Origin*Yc 2 0.00010925 0.00005463 4.47 <.0001
Site*Yc¢ 6 0.00054763 0.00009127 7.47 0.0013
Origin*Site*Yc 2 0.00058835 0.00029418 24.06 <.0001
Season 1 0.00003720 0.00003720 3.04 0.082
Origin*Season 1 0.00056732 0.00056732 46.14 <.0001
Site*Season 3 0.00024714 0.00008238 6.74 <.0001
Origin*Site*Season 1 0.00004710 0.00004710 3.85 0.0524
Yc*Season 2 0.00015327 0.00007664 6.27 0.0016
Origin*Yc*Season 1 0.00000164 0.00000164 0.13 0.9016
Site*Yc*Season 3 0.00005955 0.00001985 1.62 0.0922
Origin*Site*Yc*Season 1 0.00003069 0.00003069 2.51 0.1107

% 1-40b~ 4 R4~ 4P + £ F(SGR)z % 7]

ST 2 % F A A

Origin N Mean Duncan Grouping
R 780 0.0044341 A
W 1617 0.0031067 B

Origin : *%#, R : Released, f @ iZimcin 53

W : Wild born,¥s # 374 %%

critical range :

2 - 0.0002989




# 1-40c~ 4 MR T4 = AERE ¢ JLin P 2 £ F(SGR)z 31 % 7]
B2 M D

Site N Mean Duncan Grouping
Ha 409 0.005606 A

S 255 0.042946 B

L 1447 0.0030113 C

Y 286 0.0025762 C

Site(eim# %) ¢ LiBEEEZ YiF %% H: 275 S

)
>z
=
3
by
o

critical range
2 : 0.0004981
3 : 0.0005244
4 :0.0005421

% 1-40d ~ § AHRFEE = R ¢ LR R & % (SGR)z 4 % 7]
A5 2 E s A

Yc N Mean Duncan Grouping
0 550 0.0062285 A
1" 1122 0.0038739 B
2" 725 0.0009833 C

Yc & %% 0" 1 (1-12Age by month)
1" : (13-24 Age by month)
2" 1 (25-36 Age by month)

critical range:

2 : 0.000358

3 0.0003769
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Z 1-40e ~ 3 A EICH AL Ein P 3 £ F(SGR)® 1 % 7]
PR T X ERY )

Season N Mean Duncan Grouping
H 1429 0.0039267 A
L 968 0.0029658 B

Season(% &) :

HT : % -kig 4 * £/ 10

LT : i<-k;E % 10 * Flrg & 42

critical range:
2 1 0.0002854

% 1-4la~ R4 B R (CR)e ¥ 7]
(FEXPBXEEFEXETF)NFLSITRZ

Source DF Type I'ss | Mean Square | F Value Pr>F
Origin 1 | 0.00004984 | 0.00004984 | 66.3 | <.0001
Site 3 0.00025571 | 0.00008524 | 113.94 | <.0001
Origin*Site 1 0.00001395 | 0.00001395 | 18.64 | <.0001

Yc 2 0.00000387 | 0.00000194 | 2.59 0.0755
Origin*Yc 2 0.00005520 | 0.00002760 | 36.9 <.0001
Site*Yc 6 0.00015592 | 0.00002599 | 34.74 <.0001
Origin*Site*Yc 1 0.00000596 | 0.00000596 | 7.97 0.0048
Season 1 0.00000127 | 0.00000127 1.7 0.1924
Origin*Season 1 0.00000545 | 0.00000545 | 7.29 <.0007
Site*Season 3 0.00001608 | 0.00000536 | 7.16 0.1651
Origin*Site*Season 1 0 0 0 0.9527
Yc*Season 2 0.00002143 | 0.00001072 | 14.33 <.0001
Origin*Yc*Season 2 0.00000021 | 0.00000011 | 0.14 <.0001
Site*Yc*Season 6 0.00006647 | 0.00001108 | 14.81 <.0001

Origin*Site*Yc*Season| 0 0
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% 1-41b~ 2 MG FE L LR BR(CF)e 5]
RPN

Origin N Mean Dunce_m
Grouping
W 1368 0.01041910 A
R 1172 0.01013809 B

Origin : *%#, R : Released, /2 i&imcin 53
W : Wild born, s 4 74 &%

critical range:
2 1 0.00006751

3 1-41c~ Z ARG A R R B R (CR)z 8 5]
B A 452 3 A %

Site N Mean Duncan Grouping
Ha 370 0.01079745 A

Y 310 0.01058406 B

L 1555 0.01016562 C

S 305 0.01000494 D

Site*xiite® LBEELE Vi ELHa: 7, SIPRELE

critical range :
2 1 0.000119

3 :0.0001253
4 :0.0001295
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4 1-41d ~ 4 BRI = AT % % B (CP)e 8 7]
A 452 BLA S

Yc N Mean Duncan Grouping
1* 1177 0.01034807 A
0 832 0.01026775 B
2" 531 0.01019346 B

Y # 5 %%: 0" ¢ (1-12Age by month)
1" : (13-24 Age by month)
2" 1 (25-36 Age by month)
critical range:

2 1 0.00008687

3 : 0.00009146

Z 1-4le~ AR EH AT R L RN R " E A (CPe # 7
AP L2 FH L%

Season N Mean Duncan Grouping
L 1263 0.01029016 A
H 1277 0.01028873 A

Season(% &): HT: Z-k:g 4% 310
LT : %-kg % 10 * 3|fG& 4 7

critical range :

2 :0.00006731
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2142 pEh*E27 388 » iR FE

2010 2011 2012 2013 2014
2014.02 0 0 1.6 2.5 1.47
2014.08 0 19.3 16.0 11.0 35.8
(B 207)
2143 - pEAFERE NI 2825 E
si}%&i%i:,¥;§; 7 2R BEEE G OEE+RE R E
2010 1.44 0 10.75 10.76
2011 11 19.3 23.37 42.7
2012 0.58 16.0 24.0 40.0
2013 0.0 11.0 29.3 40.3
2014 0.0 36 89 125
(Him:20)
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B 1-1 - & A4 7 49 »= #£(Oncorhynchus masou formosanus)1917-2006 & € ~ i+ B
Fig. 1-1. The historical distribution of Taiwan landlocked salmon (Oncorhynchus masou formosanus) 1917-2006
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@B 1-3 ~ 7R % 2006 - 2010 i g+ gk (N 24°11 °24.00 “E 121°9 ©°35.99 )
Fig.1-3. The released sites of Su-Jie-Lan creek (a historical habitat for Taiwan
landlocked salmon) (2006 — 2010) (N 24°11 <°24.00 “E 121°9 <’35.99 <)

@ 200745 o 2 s
q 200645 7 % 2 AR : Ff 2 —
i &

Bl 1-4~ =@ %% 2k 2006 - 2007 (N 24°19°°37.00 “E 121°19 ©°46.00 )
Fig. 1-4. The released sites of Nan-Hu creek (a historical habitat for Taiwan
landlocked salmon) 2006 — 2007 (N 24°19°°37.00 “E 121°19 ’46.00 *)
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(N 24°11 ©°24.00 “E 121°10 “’12.00 )

Fig. 1-5. The released site of I-Ka-Wan creek (a historical habitat for Taiwan
landlocked salmon) in 2008 (N 24°11 *24.00 “E 121°10 **12.00 <)
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(N 24°13748.00 “E 121°12”1.02 )

Fig. 1-6. The released sites of Lo-Ye-Wei creek (a historical habitat for Taiwan
landlocked salmon), 2009 - 2010 (N 24°13748.00 “E 121°121.02 *)
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Bl 1-7 ~ & 4R 4 ve pRIS b RS & 0% 2 e 8L 2011-2014
(N 24°19740.97 “E 121°15747.87 )
Fig. 1-7. The released sites of Der-Shan creek (not a historical habitat for Taiwan
landlocked salmon) 2011-2014
(N 24°19740.97 “E 121°15747.87 )
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% @ % (N 24°19740.0 “E 121°20709 )
PREED Lon
¥ - #E(N 24°19715.2 “E 121°1771.7 %)
§ = 7E(N 24°19747.6 “E 121°1678.6 ©)
#E+ 1% (N :24°19748.10 “E : 121°17746.3 )
Fig. 1-8. Investigation and sampling area of historical habitats: Nan-Hu creek
(N 24°19740.0 “E 121°20709 ), Su-Jie-Lan creek — Two branches:
Gon-garmin (N 24°19”15.2 “E 121°1771.7 %)

Gon-bkuli (N 24°19747.6 “E 121°1678.6 ) and
I-Ka-wan creek (N : 24°19748.10 “E : 121°17746.3 *)
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121°121.02 <)
Fig. 1-9. The investigation and sampling area of Lo-Ye-Wei creek (a historical habitat
for Taiwan landlocked salmon) (N 24°13748.00 “E 121°121.02 *)

HERE: 25004

i - 1 | : V.‘ "-"/ 5
B 1-10 ~ A Mg e R T IR R (N 24°2175.8 “E 121°19721.3 %)
Fig. 1-10. The investigation and sampling area of Yu-Sheng creek (a historical habitat
for Taiwan landlocked salmon). (N 24°215.8 “E 121°19721.3 )
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E121°142520¢
1740m

Bl 1-11 £ micsgee iind & R -2 15N 24°17727.60 “E 121°14758.68 <)

Fig. 1-11. The investigation and sampling area of Le-Shan creek (not a historical
habitat for Taiwan landlocked salmon) (N 24°17727.60 “E 121°14758.68 )

W 112~ 7 % fi%ai5(2014 8 7 )
Fig. 1-12. The main stream of Su-Jie-Lan creek (Aug. 2014)
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B 1-13~ & A ik % - 29;%(2014 & 8 7))
Fig. 1-13. The gon-garmin branch of Su-Jie-Lan creek (Aug. 2014)
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B 1-14~ @ f pFii%-- 79;%(2014 & 8 *)
Fig. 1-14. The gon--bkuli branch of Su-Jie-Lan creek (Aug. 2014)
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B 1-15- 2 P EH S ¥ v <~ (2010 # 8 7 ) ~ -] BI(2006 # 8 * )
Fig. 1-15. Environmental succession of Nan-Hu creek: Whole picture (Aug. 2010) vs.
small picture (Aug. 2006)

B 1-16 ~ ¥ £ ;%(2014 & ~ 7))
Fig. 1-16. Lo-Ye-Wei creek (Aug. 2014)
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B 1-17 3 %% (2014 £ 8 ")
Fig. 1-17. Yu-Sheng creek (Aug. 2014)

B 1-18 ~ #.1,;%(2014 & 8 *)
Fig. 1-18. Le-Shan creek (Aug. 2014)
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Fig. 1-19 Comparisons on the population dynamics of those reintroduced Taiwan
landlocked salmon released to various historical habitat creeks by continuous typhoon
attacks through 2006 to 2009
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Fig. 1-20. Population structure of Taiwan landlocked salmon in the Lo-Ye-Wei creek
census segment (2009 — 2014)
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Fig. 1-21. Population structure of Taiwan landlocked salmon in the Yu-Sheng creek
census segment (2009 — 2014)
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Fig. 1-22. Population structure of Taiwan landlocked salmon in the Der-Shan creek
census segment (Apr. 2012 — Oc. 2014)
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Fig. 1-23. Population structure (year class %) of Taiwan landlocked salmon at different
census segments of Lo-Ye-Wei, Lo-Ye-Wei New Segment (Started from
the old census upper stream end at a 2 m fall extended 400 meters
upstream), Yu-Sheng creek and Der-shan creek.
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Abstract

During the year 2013, we have collected 67 taxa of aquatic insects
belonging to 6 orders or 42 families in Lo-Ye-Wei and Yousheng stream, 51
taxa of aquatic insects belonging to 5 orders or 29 families in Si-Jie-Lan stream,
and 47 taxa of aquatic insects belonging to 5 orders or 28 families in Le-Shan
stream. During the year 2014, we have collected 60 taxa of aquatic insects
belonging to 6 orders or 36 families in Lo-Ye-Wei and Yousheng stream, 37
taxa of aquatic insects belonging to 5 orders or 21 families in Si-Jie-Lan stream,
and 41 taxa of aquatic insects belonging to 5 orders or 23 families in Le-Shan
stream. We found that abundance and biomass peaks of aquatic insects appeared
in February. Shannon-Wiener’s index at these sites usually fell in a range of the
index at reference sites of the Wuling area. Habitat quality of these sites was
assayed by RBPII, and the habitats were between non-impaired and moderately
impaired. While using the MDS plot to show the composition similarities among
site-time samples, the plot indicated that the community structure in Yousheng
stream was less similar to the reference sites with good habitat quality.

Key words: aquatic insects, RBPII, diversity index, stream.
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%ﬁﬁv(ﬂ%%)&?%ﬁﬁiﬁjT%(ﬂ$MWﬁhﬁﬂ)@maw

B f b RRIEE S G EEE BRI BT R Rl P E RS 2R o
ﬁﬁ@@%%%ﬁl—’E%ﬁ&?ﬁﬁiﬁ’?iﬁﬁ‘mf FARIER

Pl R B2k AR 4 ‘F{f)& E}*I‘m/”\/alﬁ ’ rﬂ”‘,ﬁ'iﬁi 2 ﬁ@;f%.—”,‘,‘ °

P LT Rt R B ERISET M2 LR T o ERAE C RF R
GORE AR AR R TR AR R S BT AP B R
I o R WP RS ARRG

BEERIEE Y G R L v REE2 T R AR T Y RN RLE- P
- RA LB fEF A RN E T LE“,‘E'“MB% F—n?ﬁlfmﬁw. ERPE
RSB P BT REAR Y0 N AT AR FE L EER Ao

FOREET R G BRIsE Y BT P2 pleb o JEIR AL G 2 2k R Rl sk AR 2 e R
At s ffn PHEZ AT R B P BT o BEFRRIEED P56 400 2 % T

BEiEd o

BOLGERIEE YA T R b 25 08 o (RIS B AR 2
ML o P R A AR PR AT AR SRR A AT S
I35
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PR WERIEE AT R PR L2 B S KRR T R Al R
FRMURIFR D - o PP R AR SEREY - R ¥ - RIARF X7 - 2
FiF Bt & o

“f”: PRWEN22 2107 s ELENALA T R 1LY 5 A REAY2 0
4 7 ~6 72 10 7 A& 50 2% RPN LG 2 &Sk (Surber
sampler)(#t= % ## 30.48 x 30.48 cm >  p < -] & 250 um) @B ¢ FHfk-

T E - RBEAFEH S X o MR EZ KRR AV RERIET R ~ 7T0~-75%
Y I RELR Y ANRE TR ETN A FHE (Taxa) (Kang,
1993; Kawai & Tanida, 2005; Merritt et al., 2008) -

S kB DG A 7 (58 0 2008) 0 BB oK R B AT i e

S Al G4E s ¢ FRRRER (BREELL - REREERL) Sl p (R R I TR

PR paf s BIRf) AR P (R 2 R (R f)E 4P 8k

g"‘:xa
Gl
Il

LM E A UERR LRI g o
ORI 2 AR R ﬁ'*] ~ %2t 5048 PRIMER 6 i& /= Shannon-Wiener’s

Bh

index 4 47 % #% 1+ (Ludwing & Reynolds, 1988; Krebs, 1999; Clarke and Gorley,
2006) -

rR-ig 4 $2E 02 T (Rapid Bioassessment Protocol T, RBPII ) iF 4 i 3%
B VAR R LELAETRES T T EAEE R ST (BA
cRlEE B L ERIEE B ERIFE)IR R ol IR ST B2 AR A Bk
Fle=ded m4f 3 (>79%) s P RAE T (29~72%) 2 B E AE T (<21%) 0 H ¢ gt Ak
FRF DA FLTEF (4o 79 1) 72%12 2 29 3] 21%) - P 7 & 7 03 4o i ont
WEFFEFTI o AR ATER T cRBPIF F B HRGHE #
w2 AR X3 A~ A PR B e nl L 4 dgE g &R (Taxa Richness)
B sk OTER JE 2 KR B B enA #3020 Hilsenhoff 2 4745 45(BI) » 22454 4
I B(FBIAR I o v e SR o S I A A R oA 218 F RS
M 8 X A ® %2 # 2. * ] (Ratio of Scrapers/Fil. Collectors) - 4. &5 p

(Ephemeroptera, E) ~ ## 2 p (Plecoptera, P)% = 2 p (Trichoptera, T) EPT = p £ 3%

2-8



#x #L(Chironomidae) %' & 2 +* &|(Ratio of EPT and Chironomid Abundances) 5. i
ot s o g ik e & vt (Percent Contribution of Dominant Family) o 6. #5445 p
(E)~fts2p (P)2 = 2p (T)= b k& & B chfdgicz fo(EPT index) - 7. 3 R 4 5%
ip #(Community Loss =(d-a)/d » H ¢ d: & %3 zbrifk 230falc - a’ &
iR REZ A Hc -8 AP BB —“Ff g1 > 3% 13 4 #c2 vt b (Ratio of shredders
and Total)(Plafkin et al., 1989) -

Peig 2 P32 P 2 K E = eun4z (Plafkin et al. 1989)
Flowchart of bioassessment approach advocated for RBP II (Plafkin et al. 1989)
Biological Condition Scoring Criteria

Metrics 6 3 0

1. Taxa richness® >80% 40-80% <40%
2. Family biotic index® >85% 50-85% <50%
3. Ratio of scrapers/filtering collectors©® >50% 25-50% <25%
4. Ratio of EPT and Chironomid >75% 25-75% <25%
abundances®

5. % contribution of dominant family® <20% 30-50% >50%
6. EPT index® >90% 70-90% <70%
7. Community loss index® <0.5 0.5-4.0 >4.0
8. Ratio of shredders/Total®® >50% 25-50% <25%

(@) Score is a ratio of study site to reference site x100.

(b) Score is a ratio of reference site to study site x100.

(c) Determination of Functional Feeding Group is independent of taxonomic
grouping.

(d) Scoring criteria evaluate actual percent contribution.

(e) Range of values obtained.

Biological condition Category % Comp. to Ref. Score
Non-impaired > 79%
Moderately impaired 29-72%
Severely impaired <21%

1% #pE# F 2003 T 2006 7 F fhebind SR FH o LB AP L2
LEEFAPFE Bl L ER L M ERE R I AAHREET S (134679
2 10-12 P )z Aple LT E (RE)  do gt LR P st o LRI
BRBEF RLZFT 2 TREEEE YRR R HIERRR: AEY
FOEEACE vRlEk > TR sb2 2 A REE B Y Log (XHL)H 3B
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Bray-Curtis 4p 8 ##cis » 2 %5 = = & & #7(Non-metric multidimensional scaling,
MDS)g f ARl > £ 0= Rz BAT & RIBR S T2 B - FRRA 2 RAFE
(Stress) » ¥ 5aZRE 5 ] 3T 0.2 gt kPR F) 2 & plxk2 B 12 (Clarke &

Warwick, 2001) -

7

Wi = SWi,
B % IFRBEDIFE W, 2 5 JforffEesy IFRROTOBHEL
Nij o & Jfor g3y i pE ik d o

SWips % p Lo p a5 KENTORMML R0 5 jpLoas g

2

N pREA D B NE U S IEFRETY KE .
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(-) P&z BHEK

2013 # 2 7 5] 10 " RE LR BT E(G %E)E G 67 AuE
(Taxa) » A B> 6 B & 424 (£ 2-1):2013 & 27 2 10 7 7 F fik% 2}
51 & %73 (Taxa) » A B0 5 8 & 29 #4(% 2-2);2013 & 4 » 2 11 » # 1%
47 > #geE(Taxa) > A B0 5 P & 28 f2(4 2-3)-2014 & 2 7 7] 10 * ¥ &
iE2 BT (3 %iE)E 2HF 60 A dp(Taxa) > A B 6 B & 36 £L(4 2-4) ;
2014 # 21 2 10" ? % jiis -1 37 A4 (Taxa) » A F* 5 0 & 21 ¢
(% 2-5): 2014 & 4 % 2 10 7 % 1% 41 & g5+ (Taxa) » 4 B> 5 0 & 23

(% 26)

PRy RERE G SEY vk AP > A F E R EERRE 2
REPER AR Mk FORTRRF > A S BP B0 0 LB TR E E A ot
B 4 he(B 2-2) 0 2013 # 2 % > Lplabokie R B i 1500~4600 1 48 dk/
T oxw s B g oA L plsk2 50 4 4600 B AEHES/T S 2 % > 2013 £ 10
1o & xhtE T 100~700 B AEE/T S 2% 5 2014 £ 2 7V LA 5 5 3000 1B 4Y #
[ = e s g 2013 # #4000 35% 0 2013 # 2 7 0 BE EEX L 3700
BAGH/T S 2 < (B 2-2) 2013 & 10 » * 3 ¥ 700 i 44 #c/T = 2 < - 2014
£ EAPET L 700 BASEST S 2% > #2013 E E4 GRS 80% 0 @ H @
bR P25 1300~4200 A8 E/T > 2 > 2014 # 10 * BRE EES 4300

BT S 2 ¢ (] 2-2)

2013 & 2 * > @ R ik & plsk 5 3200~4600 BAEE/T 2 a7 > PR R

PEA Rk (FF R BE) 3200 B AR H/T S 2 @ 5 2013 £ 10 7 A% 3 100

2]

VLT R/ 5 2% 5 2014 # #4223 400~1200 BAEHC/T G 2k 5 )
2013 & &4 72~950 » 2014 & 10 * £ R ik iRl sk (GE TR )
1800 7 R dc/T > 2 % (4 2-4)22013 & 4 7 » #1552 £ %% 4 % 2500 1 48

Hc/T S 2w 52013 & 10 0 B 3 %) 1000 B A H/ T S 2 2 0 2014 & &£ 40T
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"# % 400 BRS¢ o g2 2013 # £ 4 X > 85%02014 # 10 ¥ & 2000
BRH/T S 2R (£ 2-T) -

(5) ¢ A4l b4

B 2-3 2 % 2-4 5 1395 4 BT 4w o S 10 45 (30% 0 2008) 0 £ B 2
By LpRERE b2 P A s R R R RKERT o ®
CARR kR AP AR BF E B R FE 220183 &8 20 5 ¢ L 4E)
G4m 5 300~1100 BAGH/T > 2 > H P pR g 2 & F AT L LRl
% % 1100 B R #c/T 5 o = 52013 £ 10 ¥ PI*5 3 50~200 B R #/ T S o= o
b 80% 02014 £ 2 7 plw = 3 200~600 F B (1B A9 H/T S D v )0 & p|span
2014 & 10 * % 100~500 % 2 (B Ag#/T = 2 ¢ ) ;2013 & 2 % > BF kiLh
¢oARBA) G4m L 400 BAEES/T S 2= 52013 & 10 ¢ Bt T 70 B AR E/ T
SO R 820 BF KL 2014 # EA40R|4FT 5 100 BARE/T S 2
$ 2013 & £ 47 K5 75% > @ H @ Hab B2 4 500~1500 i A8 #/T > o %

BE EE2014 & 10 7 5 300 & A (BHE/T > D) (B 2-3)-

2248 PR iR AR SR A 2013 & 2 ¥ % 1100~2200
BAGH/ T 2 oo 2o P R R A TR (G T ) & 1100 B AR g/ S oo o
L3t 2013 # 10 7 P*% 3 %) 80 BAH/T > % 5 KRt 03% 0 PR IR
AR R (TR 2k n ER) 2014 & 10 0 X 5 400 BREE/ T 2 o PR BIE
2 b3t 2014 # &4~ )= 5 130 B A ES/T S 2 % s e (v 2013 E & 40 K
90% o 2011~2013 & % 1,;% 7 523 £ & % 5 200~700 B 48 #/T = 2 = > 2014
£ 245 130 BAREH/T > 2 % 5 #2013 & R 70% - 2014 & 10
95 400 BREHEST S 2 = (& 2-T) o
()24 %
PHE RENEFHE SR RAAZIF IR E Y WA S 4P

2

B hE EEAEERRE 0 ZEREFFER > WA T RRE O A E A0
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FARBH A DR EE A Aot A R A(R] 2-4) - 2013 E 2 0 kR J 2P
£ 5 2900~11000 % 7./ > 2 » Hd B B RPIskZ § LT 55 LRk
2_% > % 9000~11000 % 7./ = 2 = » % =kt 2013 & 10 * "% % 100~1200
BT o s H e R EER G 1200 2 /T2 2 (F2-4) > 4 2013
#1100 Lplpr B e RF A L2014 &£ 24 RHEFT L 1400 2 5 /T 2 27
#2013 & E 42 G5 87% > @ H s Fapp 2 5 2600~7000 £ /T 27

BE EEP 2014 & 10 * 5 3800 % /T 2 o ® oo

FRERERSFLREEAZ S ERFEY A sEpT P
(% 2-4)-2013 # 2 % > kfgr 2 & 5 6700~7400 2 /T > 2= > HY
SRR REA Rk (FE R EE) G S 6700 E /T % 2w s & k3t 2013 &
102 P8 2 110 % 5o/ 3 22 = 520 2014 # #4223 400 % 5L/ = 2 %
#2013 & EA4- GRS 79 1 87% > @ B fiEA jmip sk (3 TR EE) 4t 2014
#1107 5 1700 % %/ 3 2 2 (4 2-4)-2011~2013 # % L2 7 23 £ 2 %k
B A4 P& R A 2700~3300 % 5 /T o2 5> 2014 & £ 4RI 600 2
s/ o7 #2012 & E A Kb 80% 0 & LE 3t 2014 & 10 ' % 3500
o )T o R (% 2-7) 0
(B) 5§82 3 20

% pl=b 2. Shannon-Wiener’ s index ¥ B 2-5- 2013 # 2 2 4 * » %k
** Shannon-Wiener’ s index % 3 H13R % 2.0~28 > B4 & ~ % LjEZ2 RE A X
AR BE L PIFEAY 2 0 A 26~280 H Y B E BRI ighplak 2013 £ 2 0 2
282 107 529 B &Pz %2673 T 519:2014#2% 475 >
£ b5 1.9~28-2014 & 10 7 > &b i 14~2.9(% 2-4) @ R ik inipl k(5
TR BE) S ¢ P oRE L2 0 aficE L 230 10 P Bl S 1752014 & 20 5 &
25 23~25 »2014 & 10 7 > &b G 1927 (% 2-4)c AR RENE G %

R RIS REERGEA R 2-60 2013 & 2 7 5 R by 24~37 AR

2-13



oo » 2013 & 10 * p*% & 12~30 ~ #p ¥ ¥ > 2014 & £ 4~ Rlgr 2013 & 2 7

% > F 25~34 A EE¥Edc 0 2014 & 10 7 > &=k 5 20~40 4 % (R 2-6)

* RBPI £ 22% 3 5 > 2013 #2 2014 &b 5~ B Lk~ 3% L
TATAIUA T Y L EATY 0 FREN AN B LY BT RERER
TREERT 20 S @IFE ~2013 & 4% A ¢ B4EZE - 2013 # 6 7 3 2014 & 10
TR G EFT (W2-7) PRABEZRE2013E 20 FE AT > 2013 &

10 7 3 2014 # 2 7 pl i@ B4E2 2014 # 10 * P 5 @45 T 5 2011~2014 &
BLETZAARFRY 28T (F 2-7) -
() #¥R&H#

Bl 2-8 2 B 2-9 » %A 7 2013 & 2 2014 # & $h=bH RS2 AP M 3
TREBLEE A H (X R FE MDS %h) 2013 # > B FE £k @ R ik £ 00%
BoLUEE = REES - E O R BECER  BET R LR )R p Y -
BH > a8 Lr RlER A A FEZF ) U RIS ¥ (X k- F MDS #
) 2100 PSR - FEHE o A BB N LT - o Ra 2014 EpF 0 B
EEER T o 5k 4% -
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=~

2011~ 2013 & # 4= B k% ~ § 2%

t+§-

LEE 7R R L psk B

+~

M IR g R SRR R B SRR E B L ERREARIT e 2014 £ E 4 R
FREE BAGEPHFTa A LF% 2011 22 " 4= BF L EY LA 5 8
gA B A P B R X RE FEREE (570 2012) - 1 2012 £ R
Bk 2 i %Ee P L > i 853 & (F 0 2012) > Ak g AR L AR 4T
a¢ < pAl kR B s 4e(Liaoetal., 2012) > 7] Méf” BEEEIRBASFEZ
P AR R P S S L AP MR ia i &R A Eend G o

2012 2 2013 & &4 > A S4Ed PR E LR m 0 A g - RFIE

IR LA DBl 0 R 2012 & A A E Rk E A > 32X 2013 E £ R B G4

4B G 2012 # eh- L7 i A R kL2 A4 E 4 500 & (F 02013)
ZRF R 2013 EE AR K G PR AT 0 5 2012 &
G- X e EIEO01A EE R G G4 R T A k0 BSAEA RH > 2014

£ 20 A HEFEEYG 270 2 (§ 0 2014) -

#.0522012# 10 " pHpF TG FREP A (F 0 2012) 3 £ 2013
Ea WFMI2 B(F 0 2013) BE AR BE R EE A PR B F Lk 0
Fo ke P EoRE(3R 5 2012) 0 F 3 2012 £ K g s 02013 & 4 0 ¢ L R R
fodmic® oy P FRE 2018 & 10 P kS S4Ed F R TR ) A
Bk o RALEAW S RE AR - kg BB FHERER R
e o o~ Loy R (F 0 2012) 0 Gh B Aok - A2 IS 0 T A A
LAE L LRI A e > 2014 E EAe GAEBCE R T A A LB M o 0f
2014 #Hh TG A AEREF L0 PR A GEI SR S EA
KMo T P R MY M TR B G4 L PR A

PR R EF LR o F AR en? B8 5 2012 £ 10 P

~

A5 H DR R T 3 1 (5% 0 2012) 0 e & SR T 490 A2 2012
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EF10" DL EHT AP HF 262 5 2HEF 5 ks ELH A
% (¥ 02012)> 2 £ 2013 # ¢ gHF Mz d(§ > 2013)-2013 & 2 7 @
Bz plzb2 P A A L f oM EZ AR AN FE Y B RES R
AEERBE 2013 &8 E A A PR AT S e Vo 07 4 BT 4
FIAE A T oo Véﬂ AL Z SA Glm T o PR R MY 20% 0 T %=
w L o5 (13% 2 17%)(3% 0 2012) > 2 B B w4 (0 2012) 0 poh AR
WEauFER 2 TG RERE > AV R AT R AR R ER Y

pEhEd o AR ml:l%i’%'ii\: B oE %iz..’?xaﬂlm/z%\»ﬁi‘ﬁ—a

BT AAE T NG R A BB AT R 0 REACER LT S B

I

K~ w2012 2 2014 & &7 e P E LT Fﬁgjiﬁ;@«ﬁ 400 & (% -
2012 ;2014) > $ ik L plp 4 R 5P B A RFPFLF AT 3 ELE
BF LK BAGEE PR R g 2R TApRLAR AN

B2 BLRPEE oY

mg)%‘lejlh]" 13 EE:FI{-&/ mﬁté%—xpiﬂbi * ‘E‘_%}%j_’fﬁ%m}, BECE —d»‘ﬁ—‘;

2 PR AR GRS ST bleke ' K

R - And AR ITH e RS (370 2012) 5 2 A Y - 2 G 0 2012
EAAGERFEA 2 X203 FEA KRB EEASFRERE RS T NS R E
TGP A LT T2 kb R N 100 & (F 5 2013) 5 £ & 2013 & £ %

FlE kR R peEL R AIFT R 95 2012 & FpEY - X e

R

B4 EEim bk B G R  baEF F R I A S HRE & (T R
TR TR L 3 N TE R D

d 2010 1 2014 &2 EM ki o RE R~ 2B FiLa im Rl ok (5F 2%
REE)E #E2 S R4 dc? RBPIGEE KRBT &R BE R RTEY (3 Lk
AETS RM 2013 E 40 > BEEREGERE Y RERFEEE LT 22
TP S BAFFML o SFt 2t FEA RN RELE PR T
IR L FRBAE R LIE(R Y ) T2 e A
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BRIET ELRIEERp R - > 2 2014 EpF > REEEMNG Be G BILEHE
2 ABE e PR LT RIE SRR 0 2 BTG BT SFEEAES
BTG KR 2 Rlsk ok iR L B (57 0 2012)

AHRY R KRG B PRE SRS BE LR 4
AT e e Y B Lk [2011 E 10 7 plak g 1034 A (3R E 0 2011)]) o
2012 2 2014 &3 @ E Lo plhs FRE 400 kAR T4 oo A DB
(§ 02012 2014) > e %02 @ R fk o sinkHE AL S HRME > &2
Brokge A ERE AER o RY T HE BRI S OUFSF A bldek
B RAREA EKTE SRR REE L EZ AL ITRE N TR
Bt Rz 3 (350 2012) 5 Y - g o0 RS ALE R BF > 0

FOREHFHRZALFER S ZHB R 4ok 2014 & & 47 B

Em
>
w
|
X
g
By

L

BB RE G EH o
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-gg
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PR RENRRERL SHE 2 £ &4

EAEFEGFIEL T EEAREREGARY AT F LR IFE LR

Bk o &Y LA RH TS

HOREP B AR Rk T v ARl ¢ X AR AR K

PURLA SRl WRE B BERIE S SR S R iR 2 R R

=)

BiREAE B RERE 201340 FRE S 2B EPRE G
B F RN REFE A EA213E 4 iy ML FEGECEAY)E KT 22
il 0 rE 2014 ERh F2G A Aok 10 T pFR B G Ed H R
bAoA R LY BRI PFLR LT LREFRLYR
FET v FRABES T NS BATRES c FLEZ PR IR
SIERLE S N Y T % oA TaE R S L R R
Eo%7] 2013 & A HE-KFE > » 32204 FF4 B o4EFHRES > P
R BT IR R Y 1 R R M S R G g

Ricdgepr o KRR S BRE
25

“&.v

R EH B e L EE PR L E
fifrivaSHHE > T B W iEEA TS e B4 kiR A
AL HREE R s REZASFEE U BT RS2
I AER(§852012) 5 V- 2 G o FAH RS Ak e ot A kR

BE R CRFR D G -
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A s —%"\‘7}?1&
FWEZ 1937 s oz s EFELL (P) cHEFEEEH
27(166) : 153-159 o
AFFP 1992 P AR RT o R p RPEE S LY o
IEM 1999 oA S SRR R BET o A S HRBETREATEH

BorrtPEL R € oA o

HED I RT I B TR

K}%H}\44mﬁv\'§&;g;\%

AL

ERg ~EW R o201l AP REAL B AEYTERETT c MY EE T
PR R Rt e d R

R 1098 4 5 S MR REA N EH B o AL ELRE o £ 0T o
B & 1993 % #awierp (z Ef‘ﬂi%’-iﬁﬁmf Yo B¢ BA B R P B

dhe o 4P H o

2H R RS Flher 2000 2 F B RS Fp

NEESLE SR gl

b

5% E 2006 B

e

=

% £

APASLE-RER S

¥4 & 2007 ¥ Hp

|

P

4

NFESLE R g LRk g

5% E 2008 A

R

PR

*G

PEIRFEF 2R R R R
FRE E 2008 RIS 4 R R Br —

AFREL S b R E R

e > ]

1 ®

) ZHFE L

) ZHFE R

T B SR G NN | R T - I
LHE

Bl > 2R kKRBT
LHE

BHSEE o 5% kR AFY o
LIS

BHSEE - % kR AFY o
TR -

B ERBE A RERE TG ¥ F

2-19


http://w3.spnp.gov.tw/document/management/read_pdf.asp?pdf=武陵地區長期生態監測暨生態模式建立：水棲昆蟲長期生態監測.pdf&ID=220

FEE 2000 FHERENABEMEL BESLE 0 S g kEEAFT

PR EFEZIRFTOFE LR T LS o

o+

FRFEE 2009 SRR EE —a PERBRARTREER ¥ 2 F
KRR AT c PR EF IR FS TR LR T LIS -

P F 20102 V& RFAHEF REDAEAT 0 ST RREAZAFT o prdny
EFZHERREOFE LT LERL -

§UEE 20100 F %2 RELEREA LR Y AFL S F kR
AFE o PRNYEFZERATOFE R ARTILEL o

jRE £ 2011a 100 R A # FE P2 EFT > Fed RERAFY o P RN
Y EFERRMPOFE LARTATHRSL o

§UEE 2011b §5E2 RELEREI BERZFEGHAEL FZF kR

BT o N H 2R 2 HR RO I AR TR
FREE 2012 F 50K REAEERB A RERIZITRHREL > F=2F kiR
BFT o NFINE 2 EF 2 B R RO FE AT AL RS

FTe" 2012 101# & < PR E LRI AL RRE R L LA A E LT
A EPTR o B2 E AN PANYEFIARTO MY LART AT

WL o

TERFTER - Pty 2RI aRPOF Y k7 AL HE -
_ﬁ
B

22014 - /?ﬁf“’ 7] P ;r_}ﬁ"{ Eo TR TR

o
|
E:glr
1
>3

TEKFTER P ANFEFZRRFOOE LRFTFLES
FREE B P AT R 2004 REREAERIZ AR RS BB RIERK
Bo o8 e B 24(4): 339-352

* R 1987 - pFE-keE A2 B2 Y R o B F b pAT Y
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#2-1 ~ HIPE20134E(2 ~ 4 ~ 652101 ) Z /K B 3 EIRAH PR 4 E AR B

(individuals / square meter )

Order Family Taxon BERENUTE IO Bt BRI (elipAles (|
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 157.7 735 1236 379.8 114.7
Zaitzevia sp.B 16.1 9.0 5.4 10.7 1.8
Hydrophilidae Helobata sp. 1.8
Psephenidae Ectopria 1.8 1.8
Eubrianax sp. 9.0
Scirtidae Cyphon sp. 576.9 28.7 1.8 10.7 9.0
Diptera Athericidae Asuragina sp. 9.0 3.6 3.6
Atherix sp. 37.6 1.8 1.8 3.6
Blepharoceridae  Agathon sp. 3.6
Bibiocephala sp. 9.0 1.8
Canacidae Canace 7.2
Ceratopogonidae  Bezzia sp. 10.7 143 448 17.9 3.6
Chironomidae Chironomidae sp.B 2295.1 24205 5715 879.7 763.2
Chironomidae sp.C 765.0 154.1 505.2 442.5 435.4
Chironomidae sp.D 3.6
Chironomidae sp.E 1.8 26.9 9.0 26.9
Chironomidae spp. 602.0 1166.4 421.0 1248.8 1999.5
Tanypodinae spp. 243.7 698.7 1003.3 213.2 267.0
Empididae Chelifera sp. 1.8 3.6
Clinocera sp.A 1.8 1.8
Dolichocephala sp. 1.8 5.4
Hemerodromia 1.8
Ephydridae Setacera sp. 3.6
Psychodidae Pericoma 3.6
Simuliidae Simulium sp. 207.8 62.7 4819 584.1 437.2
Stratiomyidae Oxycera 1.8
Tabanidae Silvius sp. 1.8
Thaumaleidae Thaumaleidae sp. 9.0 1.8 5.4 1.8
Tipulidae Antocha sp. 168.4 227.5 1044.5 1171.7 268.7
Dicranota sp. 3.6 1.8 3.6
Eriocera sp.A 12.5 1.8 7.2 10.7 14.3
Eriocera sp.B 14.3 161  17.9 60.9 37.6




#2-1 - 4

Order Family Taxon EERZNORE BP0 Bt BBE TN BEE O
Ephemeroptera Ameletidae Ameletus camtschaticus 215 46.6 7.2
Baetidae Acentrella lata 138.0 1911.7 284.9 354.7 403.1
Baetiella bispinosa 170.2 69.9 537 73.5 12.5
Baetis spp. 2042.5 5672.3 3606.6 1014.1 1811.3
Caenidae Caenis sp. 3.6
Ephemerellidae ~ Acerella montana 23.3 35.8 1.8
Cincticostella fusca 89.6 89.6 1.8
Ephemeridae Ephemera sauteri 3.6 16.1  19.7 7.2 7.2
Heptageniidae Afronurus floreus 7.2 555 34.0 28.7 28.7
Epeorus erratus 7.2 1.8
Nixe sp. 17.9
Rhithrogena ampla 449.7 603.8 501.7 1243.4 639.6
Leptophlebiidae  Paraleptophlebia sp. 102.1 98.5 1.8
Odonata Gomphidae Sinogomphus formosanus 5.4 1.8
Plecoptera Leuctridae Rhopalopsole sp. 30.5
Nemouridae Amphinemura sp. 134.4 2025 627 118.2 64.5
Protonemura spp. 64.5 9.0
Perlidae Gibosia sp. 7.2 25.1 3.6
Neoperla spp. 451.5 109.3 3.6
Styloperlidae Cerconychia sp. 270.5 189.9
Trichoptera Apataniidae Manophylax sp. 1.8
Beraeidae Nippoberaea 439.0 19.7 1.8
Glossosomatidae  Glossosoma sp. 28.7 3.6 7.2 105.7 5.4
Goeridae Goera 1.8
Hydrobiosidae Apsilochorema sp. 25.1 39.4 143 9.0 7.2
Hydropsychidae  Arctopsyche sp. 16.1 3.6 1.8
Hydropsyche spp. 7.2 9.0 161 93.2 233
Hydroptilidae Hydroptila 1.8
Lepidostomatidae  Goerodes sp. 34.0 322 305 14.3 5.4
Polycentropodidae Plectrocnemia sp. 3.6
Rhyacophilidae Rhyacophila nigrocephala 80.6 220.4 109.3 200.7 103.9
Rhyacophila spp. 39.4 16.1 5.4 19.7 3.6
Stenopsychidae  Stenopsyche sp.A 57.3 139.7
Uenoidae Uenoa taiwanensis 3.6
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*® 2-2 > FIFUELER 2018 (2 A R 10 H) 2 KR s E IR R S8 ERG % (individuals / square meter )

Order Family Taxon HRMENE SRR LE SRR ER
Coleoptera Elmidae Zaitzevia sp.A 23.3 95.0 80.6
Zaitzevia sp.B 3.6 3.6 18
Psephenidae Eubrianax sp. 18
Scirtidae Cyphon sp. 1.8 125
Diptera Athericidae Asuragina sp. 5.4
Blepharoceridae Agathon sp. 1.8
Bibiocephala sp. 3.6 1.8
Ceratopogonidae Bezzia sp. 9.0 1.8 7.2
Chironomidae Chironomidae sp.B 2455 103.9 96.7
Chironomidae sp.C 1135.9 1073.2 804.4
Chironomidae sp.E 3.6
Chironomidae spp. 258.0 215.0 86.0
Tanypodinae spp. 3.6 125
Empididae Chelifera sp. 3.6 3.6 125
Clinocera sp.B 1.8 18
Simuliidae Simulium sp. 222.2 55.5 10.7
Thaumaleidae Thaumaleidae sp. 1.8 5.4 18
Tipulidae Antocha sp. 57.3 64.5 48.4
Dicranota sp. 7.2 3.6 3.6
Eriocera sp.A 215 32.2 32.2
Eriocera sp.B 7.2 233 9.0
Ephemeroptera  Ameletidae Ameletus camtschaticus 1.8 1.8
Baetidae Acentrella lata 2455 163.0 53.7
Baetiella bispinosa 129.0 17.9
Baetis spp. 172.0 173.8 274.1
Ephemerellidae Acerella montana 7.2 3.6 9.0
Cincticostella fusca 3.6
Ephemeridae Ephemera sauteri 10.7 9.0 10.7
Heptageniidae Afronurus floreus 5.4 19.7 7.2
Epeorus erratus 127.2 16.1 60.9
Nixe sp. 18
Rhithrogena ampla 693.4 1908.1 818.8
Leptophlebiidae Paraleptophlebia sp. 1.8
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w2208

Order Family Taxon HRMENE SRR LE SRR ER
Plecoptera Nemouridae Amphinemura sp. 224.0 184.5 410.3
Protonemura spp. 54 5.4 77.0
Perlidae Gibosia sp. 1.8 18
Neoperla spp. 50.2 150.5 179.2
Styloperlidae Cerconychia sp. 1.8 3.6 3.6
Trichoptera Apataniidae Manophylax sp. 7.2
Glossosomatidae Glossosoma sp. 93.2 98.5 3.6
Hydrobiosidae Apsilochorema sp. 16.1 18
Hydropsychidae Arctopsyche sp. 10.7 5.4 9.0
Hydropsyche spp. 3225 25.1 32.2
Hydroptilidae Hydroptila 1.8
Stactobia 1.8
Lepidostomatidae ~ Goerodes sp. 37.6 34.0 21.5
Rhyacophilidae Himalopsyche sp. 18
Rhyacophila nigrocephala 68.1 35.8 43.0
Rhyacophila spp. 19.7 10.7 7.2
Stenopsychidae Stenopsyche sp.A 1.8 1.8 26.9
Uenoidae Uenoa taiwanensis 3.6
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T 2-3 ~ ZEILLEGY 2013 FE(4 H R 11 H)ZKEEE

AR 3 R 44 (RS S (individuals / square meter )

Order Family ag11%

Coleoptera Elmidae Zaitzevia sp.A 317.1
Zaitzevia sp.B 17.9

Psephenidae Eubrianax sp. 18

Scirtidae Cyphon sp. 150.5

Diptera Athericidae Asuragina sp. 9.0
Atherix sp. 9.0

Blepharoceridae Agathon sp. 3.6

Bibiocephala sp. 60.9

Ceratopogonidae Bezzia sp. 19.7

Chironomidae Chironomidae sp.B 80.6

Chironomidae sp.C 731.0

Chironomidae sp.E 3.6

Chironomidae spp. 121.8

Tanypodinae spp. 3.6

Dixidae Dixidae 1.8

Dolichopodidae Dolichopodidae 3.6

Empididae Chelifera sp. 18

Hemerodromia 1.8

Simuliidae Simulium sp. 191.7

Tipulidae Antocha sp. 17.9

Dicranota sp. 3.6

Eriocera sp.A 93.2

Eriocera sp.B 9.0

Ephemeroptera Baetidae Acentrella lata 1111
Baetiella bispinosa 145.1

Baetis spp. 77.0

Caenidae Caenis sp. 3.6

Ephemeridae Ephemera sauteri 1.8

Heptageniidae Afronurus floreus 3.6

Epeorus erratus 54

Rhithrogena ampla 564.4

Plecoptera Nemouridae Amphinemura sp. 138.0
Protonemura spp. 14.3

Perlidae Gibosia sp. 17.9

Neoperla spp. 163.0

Styloperlidae Cerconychia sp. 17.9
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* 234

Order Family Taxon ag11%

Trichoptera Beraeidae Nippoberaea 16.1
Glossosomatidae Glossosoma sp. 197.1

Hydrobiosidae Apsilochorema sp. 18

Hydropsychidae Arctopsyche sp. 17.9

Hydropsyche spp. 60.9

Lepidostomatidae Goerodes sp. 59.1

Leptoceridae Leptoceridae sp. 18
Polycentropodidae Plectrocnemia sp. 125

Rhyacophilidae Rhyacophila nigrocephala 9.0

Rhyacophila spp. 17.9

Stenopsychidae Stenopsyche sp.A 7.2
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F2-4-2014F2H 48

+ 6 H & 10 QAR KR s AIRAA R R (E8a % (individuals / square meter )

Order Family Taxon ERZIURE MASILO Bt AR N AR RED
Coleoptera Dytiscidae Oreodytes sp. 3.6
Elmidae Zaitzevia sp.A 164.8 1684 59.1 252.6 89.6
Zaitzevia sp.B 19.7 32.2 9.0 75.2 5.4
Psephenidae Ectopria 1.8
Eubrianax sp. 9.0
Scirtidae Cyphon sp. 272.3 41.2 1.8 7.2
Diptera Athericidae Asuragina sp. 5.4 3.6 3.6
Atherix sp. 1.8
Blepharoceridae Agathon sp. 18
Bibiocephala sp. 5.4
Ceratopogonidae Atrichopogon 1.8
Bezzia sp. 10.7 19.7 5.4 125 10.7
Chironomidae ~ Chironomidae sp.B 886.9 376.2 396.0 3117 198.9
Chironomidae sp.C 220.4 68.1 2723 630.7 184.5
Chironomidae sp.E 1.8 5.4
Chironomidae spp. 605.6 718.4 524.9 1737.9 985.4
Tanypodinae spp. 118.2 354.7 607.4 503.4 105.7
Empididae Chelifera sp. 5.4
Clinocera sp.B 1.8
Dolichocephala sp. 10.7
Simuliidae Simulium sp. 57.3 198.9 530.3 34.0 308.2
Thaumaleidae ~ Thaumaleidae sp. 7.2 1.8 1.8
Tipulidae Antocha sp. 717 105.7 197.1 299.2 53.7
Dicranota sp. 5.4 5.4 1.8
Eriocera sp.A 17.9 14.3 5.4
Eriocera sp.B 25.1 233 161 87.8 46.6
Ephemeroptera Ameletidae Ameletus camtschaticus 48.4 69.9 25.1
Baetidae Acentrella lata 600.2 621.7 322 100.3 207.8
Baetiella bispinosa 102.1 52.0 233 39.4 735
Baetis spp. 1279.2 5115.1 3714.1 4701.2 4151.2
Caenidae Caenis sp. 18
Ephemerellidae  Acerella montana 365.5 2275 3.6 18 3.6
Cincticostella fusca 44.8 195.3 1.8
Ephemeridae Ephemera sauteri 3.6 9.0 50.2 78.8 16.1
Heptageniidae  Afronurus floreus 26.9 1917 573 268.7 26.9
Epeorus erratus 7.2 18 5.4 3.6

2-29



*® 2-4 %

Order Family Taxon EERIRIURE: FUEIO Bt BRRE NiF BRRREO
Rhithrogena ampla 263.4 1205.8 2150.0 797.3 623.5
Leptophlebiidae  Paraleptophlebia sp. 220.4 130.8 18
Odonata Gomphidae Sinogomphus formosanus 5.4 1.8 1.8
Plecoptera  Leuctridae Rhopalopsole sp. 7.2
Nemouridae Amphinemura sp. 2455 91.4 507.0 71.7 166.6
Protonemura spp. 172.0 34.0 18 3.6
Perlidae Gibosia sp. 3.6 7.2
Neoperla spp. 188.1 279.5 18
Styloperlidae Cerconychia sp. 222.2 268.7 10.7 3.6
Trichoptera ~ Apataniidae Manophylax sp. 1.8 1.8
Beraeidae Nippoberaea 32.2
Glossosomatidae  Glossosoma sp. 7.2 5.4 1.8 18
Goeridae Goera 54
Helicopsychidae  Helicopsyche 125
Hydrobiosidae Apsilochorema sp. 10.7 53.7 322 215 5.4
Hydropsychidae  Arctopsyche sp. 10.7 10.7 3.6 3.6
Hydropsyche spp. 16.1 10.7 3.6 53.7 139.7
Hydroptilidae Hydroptila 1.8 18 161 3.6 18
Lepidostomatidae Goerodes sp. 55.5 36 573 172.0 19.7
Polycentropodidae Plectrocnemia sp. 5.4
Rhyacophilidae  Himalopsyche sp. 1.8 1.8
Rhyacophila nigrocephala 35.8 172.0 573 220.4 1415
Rhyacophila spp. 48.4 376 179 9.0 9.0
Stenopsychidae  Stenopsyche sp.A 64.5 2257 394 1.8 1.8
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72 2-5~ 2014 £ 2 A J¢ 10 A =15 % K R e & R R B RS %L (individuals / square meter )

Order Family Taxon HFEE N EFREELE FREREER
Coleoptera Elmidae Zaitzevia sp.A 41.2 34.0 25.1
Zaitzevia sp.B 5.4 5.4 9.0
Hydrophilidae Paracymus 1.8
Diptera Blepharoceridae Agathon sp. 9.0 19.7 5.4
Bibiocephala sp. 14.3 3.6 5.4
Ceratopogonidae Bezzia sp. 1.8 1.8
Chironomidae Chironomidae sp.B 154.1 44.8 59.1
Chironomidae sp.C 14.3 17.9 55.5
Chironomidae spp. 215.0 32.2 204.2
Tanypodinae spp. 1.8 1.8
Empididae Dolichocephala sp. 1.8 7.2
Hemerodromia 5.4
Holorusia 1.8
Simuliidae Simulium sp. 600.2 914 213.2
Tipulidae Antocha sp. 3.6 1.8 28.7
Eriocera sp.A 5.4 1.8 7.2
Eriocera sp.B 12.5 12.5 7.2
Ephemeroptera  Baetidae Acentrella lata 381.6 161.2 498.1
Baetiella bispinosa 39.4 10.7 84.2
Baetis spp. 152.3 53.7 299.2
Ephemerellidae Acerella montana 1.8 1.8
Heptageniidae Epeorus erratus 14.3
Rhithrogena ampla 324.3 1738 284.9
Plecoptera Leuctridae Rhopalopsole sp. 10.7
Nemouridae Amphinemura sp. 66.3 5.4 735
Protonemura spp. 34.0 5.4 53.7
Perlidae Neoperla spp. 30.5 48.4 64.5
Trichoptera Apataniidae Manophylax sp. 18
Glossosomatidae Glossosoma sp. 19.7 39.4 39.4
Hydrobiosidae Apsilochorema sp. 3.6 18
Hydropsychidae Arctopsyche sp. 1.8 1.8 3.6
Hydropsyche spp. 23.3 26.9 53.7
Lepidostomatidae ~ Goerodes sp. 5.4 3.6
Rhyacophilidae Himalopsyche sp. 1.8 1.8 3.6
Rhyacophila nigrocephala 36 5.4 54
Rhyacophila spp. 54 1.8 215
Stenopsychidae Stenopsyche sp.A 1.8 7.2




2% 2-6 ~ 2014 4F 4 A K 10 A% NZ KRR SRS RAHR K (ERS% (individuals / square meter )

Order Family Taxon HeLn%

Coleoptera Elmidae Zaitzevia sp.A 290.2
Zaitzevia sp.B 251

Scirtidae Cyphon sp. 26.9

Diptera Athericidae Asuragina sp. 1.8
Atherix sp. 1.8

Blepharoceridae Bibiocephala sp. 251

Ceratopogonidae Bezzia sp. 5.4

Chironomidae Chironomidae sp.B 37.6

Chironomidae sp.C 417.5

Chironomidae spp. 170.2

Tanypodinae spp. 9.0

Empididae Dolichocephala sp. 1.8

Hemerodromia 1.8

Holorusia 1.8

Simuliidae Simulium sp. 41.2

Thaumaleidae Thaumaleidae sp. 1.8

Tipulidae Antocha sp. 1.8

Dicranota sp. 5.4

Eriocera sp.A 34.0

Eriocera sp.B 1.8

Ephemeroptera Baetidae Acentrella lata 28.7
Baetiella bispinosa 75.2

Baetis spp. 60.9

Ephemeridae Ephemera sauteri 1.8

Heptageniidae Afronurus floreus 1.8

Epeorus erratus 14.3

Rhithrogena ampla 275.9

Plecoptera Nemouridae Amphinemura sp. 28.7
Protonemura spp. 14.3

Perlidae Gibosia sp. 7.2

Neoperla spp. 96.7

Styloperlidae Cerconychia sp. 3.6
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*2-6 4

Order Family Taxon HeLn%

Trichoptera Beraeidae Nippoberaea 3.6
Glossosomatidae Glossosoma sp. 281.3

Hydrobiosidae Apsilochorema sp. 5.4

Hydropsychidae Arctopsyche sp. 62.7

Hydropsyche spp. 93.2

Lepidostomatidae Goerodes sp. 75.2

Rhyacophilidae Rhyacophila nigrocephala 23.3

Rhyacophila spp. 9.0

Stenopsychidae Stenopsyche sp.A 26.9
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F 27~ PR WIER BLOLRIE2 ER TR

KA R HhARHS AR a B k7
Shannon- Wiener's index RBPII
(Insects /m?) (Insects /m2) (mg/ m2)

201142 H
H SR T 3413.1 17253 5190.6 2.0 0.73
EiE e 8651.8 3411.3 11354.5 2.2 0.93
EiEiSr A st 013 2232.4 317.1 4875.9 2.7 1.00
20114210 A
H SR T 3149.7 1519.3 5234.4 2.3 0.80
EiE e 21123 1247.0 4294.0 2.3 0.80
EIEZ P T 07 2114.1 481.9 2457.9 2.6 0.93
£ A 2676.7 523.2 3156.4 26 0.93
2012 2 H
SRR N 2966.9 1284.6 5403.0 24 0.87
EiE e 2099.8 906.6 4183.5 2.3 0.93
EiEiSr A st 613 3818.0 680.8 7200.0 2.9 1.00
2012 4 H
£ A 1642.9 421.0 2804.4 2.7 0.93
20124210 A
H SR T 1986.9 200.7 17303 2.2 0.80
EiE e 1324.0 218.6 1118.1 2.2 1.00
SRR R 1207.6 161.2 3972.3 2.7 1.00
£ 1198.6 2472 27375 3.0 1.00
201342 H
H SRR N 41476 1135.9 74475 25 0.87
SRR B 4557.9 2160.7 6819.5 2.0 1.00
Eibii S 31515 1028.4 6714.9 23 1.00
201344 H
£ A 2533.4 666.5 3315.3 25 1.00
2013 4£ 10 A
H SRR N 109.3 46.6 108.7 2.3 0.60
Eika w2 32.2 7.2 23.8 1.8 0.53
SRR TR 112.9 82.4 116.0 1.7 0.67
2013411 B
£ 985.4 177.4 1380.3 3.0 0.80
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127 &

= B e ) =
7K$“‘“M§§Zi PAMME L VR Shannon- Wiener's index RBPII
(Insects /m<) (Insects /m2) (mg/ m2)
2014 42 B
H SR T 1169.9 1326 961.9 23 053
H SR 2365 62.7 235.0 23 067
E SRR TR 3691 78.8 364.6 25 073
2014 4 4 B
BRI 3727 129.0 574.2 28 087
2014 4210 H
H SR T 1008.7 270.5 695.7 19 093
FISEDR L 564.4 209.6 578.0 24 080
AL 1795.2 3655 1710.0 24 100
SRLLI 191838 435.4 3465.0 2.7 093
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Transform: Log(X+1)
Resemblance: S17 Bray Curtis similarity
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Transform: Log(X+1)
Resemblance: S17 Bray Curtis similarity
6 2D Stress: 0.14 Dajia_name
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