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ABSTRACT

The most important mission of Shei-Pa National Park is to conserve the
natural resources, especially the Formosan landlocked salmon, which is
distributed only in the streams of the Wuling area. However, this recreation
area is exploited intensively for agricultural activities and tourism. In order to
understand the population dynamics of the Formosan landlocked salmon and
identify the driving forces, it is imperative to study in a holistic view by
constructing the ecosystem models and to examine the interactions between
biotic communities and environmental factors in the basin. We developed a
collaborative project to continually monitor and model the changes in water
temperature, discharge, physical habitats, water quality, periphyton, riparian
plants, aquatic insects, fish and small mammals following the previous
monitoring framework of WLTERM. We focused on monitoring changes before
the 1% dam removal of the Cijiawan Stream and effects of the point source
pollution derived from agriculture and the recovered 8.1 ha of agricultural zone
in 2005 along the stream. The specific aims of this ecosystem-scale project are:
1. To understand the driving forces of the population dynamics of the
Formosan salmon; 2. To monitor major components of the food webs of the
streams; 3. To monitor human impacts and environmental factors influencing
the stream ecosystems; 4. To understand long-term ecological processes and
the mechanisms in the streams of the Wuling area by comparing with previous
data; 5. To provide scientific data for developing the policy for sustainable
management in the future; 6. To integrate data by using ecological modeling
and to predict the effects of land use, climate change and anthropogenic
disturbance; 7. To analyze the relationships between riparian plant cover and

water temperature; 8. To update the WLTERM scientific database.

[ Keywords]) the Formosan landlocked salmon, the Cijiiawan Stream, the

Gaoshan Stream, the Yousheng Stream, Trophic model,

Ecological database
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ABSTRACT

The Formosan landlocked salmon (Oncorhynchus masou formosanus)
is an endangered endemic species, which is distributed only in the basin of
Cijiawan Stream of Central Taiwan. The basin has been assigned as a wildlife
protection area and national wetlands. Periphyton is the most important
primary producers in the streams. In order to establish the background
information, we monitored periphyton communities before removal of the first
dam of the Cijiawan Stream. Moreover, we conducted periphyton
development experiments and nutrient limitation experiments to better
understand the controlling factors of periphyton biomass in the streams.

In total, there were 10 study sites. Two of them were located in the
Cijaclan Stream and the periphyton was annually monitored only in February.
Periphyton at other sites were monitored every two months, including
Taoshan West Stream, the second dam, Fish observation desk, the upstream
of the first dam, the downstream of the first dam, Breeding center, Gaoshan
Stream and Yousheng Stream. Periphyton biomass and community structure
were also monitored in different habitats at each site.

During the study period, periphyton biomass in terms of chlorophyll a
concentration was greater in February. This can be attributable to the little
rainfall in winter. Green algae generally occurred in run and pool, but diatoms
were dominant in run and riffle. Among the study sites, periphyton biomass in
the Yousheng Stream remained the greatest, followed by the downstream of
the first dam, but was least in the upstream of the Cijaclan Stream. The peak
of periphyton biomass occurred in December 2009, declined later and then
reached a peak in August. Periphyton biomass at the Fish observation desk

was not as great as last year.
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The results of periphyton development experiments show that
periphyton biomass increased gradually in the first 12 days and reached the
peaks after 26 and 28 days in riffle and pool, respectively. Perihpyton growth
rates reached highest after 10 and 14 days in riffle (0.71 mg m? d*) and pool
(0.60 mg m? d™). Simuliidae was the most dominant aquatic insects in riffle.
However, Heptageniidae, Baetidae, and Stenopsychidae dominated in pool.
Grazers were more abundant and diverse in riffle than in pool. The
occurrence time was also earlier in riffle than in pool.

In nutrient limitation experiments, there have three treatments, including
addition of nitrogen (N), phosphorus (P) and silicate (Si) and one control
without nutrient enrichment. We applied artificial light indoor to induce
periphyton photosynthesis. Then we used an oxygen microelectrode to
determine the profile of diffusion boundary layer of periphyton to calculate O,
production rate. During the study period, the highest production rate was
observed at Yousheng Stream, corresponding to the high periphyton biomass.
The highest periphyton productivity was observed at Taoshan West Stream.
Our results show that periphyton in the stream was generally N-limited rather
than P-limited. Periphyton collected from Yousheng Stream was not limited
by N nor P because of agricultural wastewater. Periphyton collected from
Gaoshan Stream was not limited by N nor P because the plant coverage was
> 70%.

This project comes to immediate strategies:

1. Nutrient limitation experiments show that periphyton in Cijiawan Stream
was generally N-limited rather than P-limited. The first priority for stream
management in the Wuling area is to prevent anthropogenic N inputs.

2. Monitoring of periphyton biomass showed that enriched sewage derived
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from agricultural activities continuously enters the Cijiawan Stream from
Fish observation deck. It is imperative to diverse the sewage from the
stream in an ecological way, for example constructed wetlands, to prevent
the further degradation of the stream water.
This project comes to long-term strategies:

1. Our results of nutrient limitation experiments suggest that periphyton would
not be limited by nutrients when plant coverage is >70%, which indicates
that recovery of high coverage of riparian plants would be helpful to

prevent algal blooms in the stream.

[ Keywords]) Ecological monitoring, Habitat type, Oxygen microelectrodes,

Agriculture, Productivity, Nutrient limitation
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2002) % i f# 1+ cf# *c(Carlton and Wetzel 1988) - « £ chif & By » 7 it #x
KFREN  F R FHRE BNRT o RN B LFHAENTEAD
P T g A 4 ¥ % U4 5(Dodds et al. 2002) ¢ Fl@ U] EAE et £ 2 4 &
£ - Ludwig etal. (2008)3p i Fesg ¥ iv 2 EX FE- F AU - Tk g7 3 L
FARBEUF|DET) o T E R ENE ARG 2> 25 5
Pringle et al. (1986)£ Luttenton and Lowe (2006)F]* % % f# <A 5 > # 5 §F
& BIRHM Y 7Y & U417 % o Ludwig et al. (2008) 11 555 A e & B

AR TR HE gir B L "3‘-//%1 Ao BANERY LR Kf’]’i ;g{-' 1’;‘_/,& Ao
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P EL

=

AR EREFY

BEL L FLFLDNF AR DM 42 58 B (2005)% ik
fi 4o (microcosm) & F s & F it R R A R A A RO BB L R A
4 gt o

it B s § 7 H(microelectrode) 3« =4 E £ 7 5 100 pm e T
oo 7 GRITIER B F R (Qumol L) Xk B - BE T Pk F R
A Eespend &4 %1 o Jgrgensen and Revsbech (1985) ¢ £ 41 * jcis ¥
THREPIAFFHBICENR? 2FEADHAR P ET A @S o
Larkum et al. (2003)» 11 i3 % THRE TR P E L 5 54 Rk E FF apt

- Nakano et al. (2006)i¢ * fra § 7 1& @ i Zin F 8+ 2 F W I07nig % 73
§ g o

P EAGEFT E BT
1 FHEER- PPE B LA HEERLL A FAFER o
2. < RBEPN R PlER2 iR BHA R EE. TH
3. EHEBHARAFEFE G fok R BN BB M
4. IS RESFLEE S B LGRS BRGNS A A4 L LY

%m;“ zgzo
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MR o B
(-) HFEFFEPE
SEAETE G L BRIEME L2 P s v A AT Lz L
S RRES R H#I0 T R E S S H#LL TS RN PR R -
PR R RPETHEE AL ¥ SR AL v B o RHE
WIRLIRE o A - BRRRIE O HTERETR L EYERFERTY 0 R
AP R FIHR R T 0 FP AT 50 0 % AR B ARl PR IET S
BAGRERTER D FPEFVRNE - A2 0 2 RPE ZNERE RS
RHEBEARE 2EREFE - RAHTF
S ORBEEK G 6 BRI d P ED T A W SH2 FYLE K #3 Z BN
HA LA o SHI2 - B 5 S H13 - B TS #5 T, B D gL 4
ERTH PR o H Pl AF ML AT
H2 Fe L F R ERFEBERHET 0V TR RANR R B AR
#3 = U SR BLFMT HEYI00m e B IFRRE L
HA B4 - Rl LR - BUE O R EY - BUFNRA ST Y 200
M Je > syt Plebec A A 5 0 3 F R~ in R A
- B RpEk
HI2 - HIF b5 - BERBRA PN LA LRGBS EAARE W
BRI R YR ST PE
#13 - BT F A B A E R PRS- BUH L M RIRRSEF

’ﬁ 2 ’%F“‘—’ﬁ/ﬁ?l}’?/g:—?v P R LA P ER o

H
ol
e
=t
¥

- BEEA PETREILDLPRIEY BT E W
FPRHTL O RERRAPKEXBLRE
¥oobad Boplappat S RPIEL I AW EH8 F LEEH L o § LK

SH P RIE o SRR O R R o APET B LIE > FOSBER SN
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PREFRIESEDEREFE

11"1

FRPEE 0 F AR THRBAET ORI o FETRTHEET > 3 FIET BRF
i KB O RHAR Y R P ALE o
(=) # 2 Z2FEER

b FBEIREB RGP FVSIE A EETE 0 N R FikER ¢ 9
BBEFRTE L] BRSO E RN NTE > F BACER T = £
PRRES 2T BLER G %E FIEG R N E BRI AL T
LB B BRI AR S A EFRAT o ABERFERERE L 00
ALEE VEB TR MRS R A T BFB A3 12 om
BRI egEk o Y PRELT ) UL KEERICEIFRERY > B 1k
MIGR D RS RY o DR R ORGSR IR AR FRR -
B Sk E P MR BTSSP 10 ml &k 12 ADVANTEC GF-75
RIBR AR ARGTHF ER T 0%REAAREFESE aFBo EER
PERTEIWAC KT  FRIERE A 24 PPN A4 kBN F kg2t
(4 Ev 2 akrdEmnmErEfstabyckaR 2R AL s 630 -
647 ~ 664 ~ 750 nm o H-pt kR F L RIB- R G ff 0 TS B R E A fi
E A SR

[ChI &] =11.85 x Egea —1.54 x Ega7 - 0.08 x Egag

[Ch| b] =-543 x E654 +21.03 x E647 -2.66 x E530

[Ch| C1+C2] =-1.67 X Eges — 7.6 x Ega7 + 24.53 x Egao

[Chla] =¥ %% akr > =% pgml”

Eees= A& 664 nm ki - A E 750 nm =k g
Eear= A& 647 nMm kg - A& 750 nm & iz
Eezo= A& 630 nm ki - A& 750 nm =k g

(Parsons et al. 1984)
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(2) imid ~ kR BB TR FLFENG

% iz % (2010/1/12~2010/2/9) & ;& % (2010/6/29~2010/7/27) % 7 1 ¥ % =
FAET AHS RS (R R R)ETF oM 16847 T 5 15-20 cm 0 F F -
FRRILRIE S L B RoA T b 0 L 0P a 2 B2 A A A (150
cmx 15cmx 3cm)t o e BEEHE Ar2 FEEHE 5 10 cm o 4 Bk

3 % % (B 1-3)> vz ynik 2+ (FlowTracker Handheld ADV, SonTek/YSI, USA)
BIREEFELG(F 5P )e 3ok A 11 BEFF LG & BRI
HHFEEHEE PER B

SRS AHE- F o AREERRN R AAF I HOEFEZ4 (N = 3)
YL AR BB A G T s (53 ¢ w2 RH 0 4 4|B 16 cm? ST
etk 2SR ERTE R AEERY R TEHAFAFEER, HH
d 0%F A EFESE a B F LR RIT REEHLELFE - 4
Feite 1 109%45 5 A LF T 0 s RRERL A Vb JIF P H S L F
PR KRR FFLFER - 2 FE R 4R Guillard (1973)%

Morin et al. (2008)17 ;£ » H 2 38407

m(xz2) - n(x1) x 1: cell number at day d1 (cell cm)

dz - di x 2: cell number at day d2 (cell cm™)

FHRPEFRTEMEFBEFF 27 REBF pH-ET AR R

HESRER S FARBER o R R(B00XLM, YSI, USA)R £ -k ~ pH ~

KHETRABFRA S M E PR R LY PR A KR NSk
¢ 5HE KK 0 110§ A +-(2020e TURBIDIMETER, LaMotte, USA)i#l £ -k

=
g

WHA D REATT REAFE AT G HL THZ 2 LR
RORIE KA & BRI SR SRR BEN-20Ck Y - B
HERRFANT e T E GO R B E AR A
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=

AR EREEY

B A tR ik (63 M)E B 7 L ks R A0 50 70 % B RE T g
fixe o %Wﬁ,%¢fﬁr‘5ﬁ¢&‘?¥’"‘5§(g BAEE o

2 Two-way Repeated Measures ANOVA 4c » pF [ F]3 ch3 £ »

i
2.5
oh
BN

BiE o M2 BP B LA REEN L A EFE LT G ST

* o 12 Two-way Nested ANOVA #5352 ~ REF 2 R % 2 Fep 4o+ 8
z ik . FF A8 > 12 Spearman’s rank correlation ~ 47 & #EE 4w P =¥

SRS A BB E AR o 1 B2t A 45 & * SAS (Version 9.1)#c 88 o 22
T 7 2 B g 4 47 (Path Diagram Analysis)zip & #4p 2 B+ i ehF] %
B o St e 4rid * SPSS 17 #%d -
(z) P22 A4 2§ %3]

%2010 # - (% X)vw (FX) = (§ X)E L 0 RRX)Af S R

B AR o B A U LG A S B LE S TSR G %

Ll

<k

ST o - P MR FRRORK o BEATA L BEERERTFREZ D
TR R A

PTRIERBFIG S ZindE R B R CREARZKMEARER - RE
SEk TR kRS TR RIS EM A, 2h 3

BACEE PR L1232 B L BT R TOLE K BRI AL
NER AR o R A FRE S SETER R 0 BF LA T
R LK Rk R FFEFFARR TR AHRL S e
% Av\‘v'lifjt‘ta? “ERE P R Bz BRkE EZE4F o F&TI* 25cm x 20
cmxl4cm VR4 Jkdn s i » BLeNER » -2 254 Feen b ERE YR
P TRIERE c AELTHLFRARK LR AR FALESFAET
ek & 5% B 454 4 (Kihn and Raven 2008) » 4 #-3 7't 4 # 7 5 R

£ 10 A4 H r R TE B arkaad o

r1 A & % (1500W, VENTURE) B &4 7 ¥t 2 & > o 2k & 15 % (] 1-4) -
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M

Bo % RN ETRES

et

A B o~ f8 A w4k § 5 R B(LI-190SA, LI-COR, USA)RI £ 7 %t 4 et
BB enk R o0 kR T # B(LI-1400, LI-COR, USA)ick & T » #
B2 EATE R R #4]  750~850 umol photons m’ ’s1. 7 A RF AL
FA* pen ¥ R AR K R - B3 F T #&(Microelectrode, OX-100, UNISENSE,
DENMARK) & * 4l & chg& s ob & & BolTy 4 cff 4~ Kk (L plAcss enip § %
it o(umol L) s e e 8 g5 90~110 pm o d T rssdl 5 i SR i
< EF(MM9, UNISENSE, DENMARK) % # # & 1& o F 5% B 4oPF > #-fc3 § T 1%
BEIEARED L2 EEA e (B15) 2 @RI Erd ETA L g o 1Y
B F TARORE 2 EeadBicE & & (diffusion boundary layer, DBL)% % ik
Rt p A ELe Biod? LR E o FEES 50um s iR 20 B ¥ o
#] 1000 pm - BRI ST Y A B PR Y RS R R ok
e FARREDI S FRMBRE AR 4R DHE L4 15 S 8RE

- XA ROFAICGER R B F ERRT o

3

e F
EFRBRERS G R F GhEmF R B o SRR L RIEF RN
FIHEA5 v’L’r;‘fJ:ﬁm ARERBLEPEFTELIMEABRERNS G > LR %
ok ey £ BB R R 3§ (106.54 uM) ~ £5(0.34 pM) ~ £ (458.83
UM) 5 5 S5 2Rt PP SR E RS A Z R EF 2 H B RIF S > 97
P PR R BORARRDY R LRk R 0 S F (287.0 M) ~ 85(0.59 pMm) ~ #
(541.0 uM) -

Y2 EF 5 A2 5 R 45 Jorgensen and Revsbech (1985):3= 2 >

B E A R PBAE R }él(DBL)‘ﬁJ F ER R % (B 1-6) ¥ T A

NP E N EL RO F AL E
AJO

J:DX—[ 2
Zs

He JiFFA2E%F (umol [O] m?s™)iD 5 -k @ ¥ # #4c¥ #:A[O]
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FBEFRALESEYEREEE

SRR A REZ A5 F FRADS U EWEmMOILTY Zs S BB R K A
(um) -

M TR A RPR R ROFEE A1 T RIBLE DR G Rels o 1
R RRIT e E A e AR R o MR R v ¢ PE ALY £ R o
H= 2 4R 2R
ARG EHA RS A4 R0 ttest 2T AT L RIEEF B

4 EMpEs AR s A4 £ B4 @ € s3] (General Linear Model »

GLM) % Duncan’s range test :& {7 ¥ {5 ¥ T4 47 o
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AT L 4B 5 A W E2/10~11 - 4/9~10 - 6/6~7 ~ 8/5~6 ~ 10/1~2
21220 pRIHEREHA RIS ENES R ARA SR - P THAFE G
3.37~82.65mg M2 H ¥ F ks F o - BHET 2 PR LS ppenT
o3 R 4 3.37Tmgm? e F k2 0 4 6.17 mgmA(H 1-7a) o v
Tyad p§ L 5.07-3821mgm7s e u g g ki b B 0 - B 2
B o EE < (B 1-8a) e 3 o % L ? Tt -8 12358
o Hapiplbtew P Tiod bR F g ) ki o B P X g kR - gEaET
T RS o2 ) T4 £ § L 3.47~92.08 mg mP s HY g kik g 0 B
FEH - BT 20 B kR (R 1-9a); A T4 H R L 7.18~175.72
mgm?. g HiEkE 0 - B e R Ag 2 (B 1-10a); L Tt
£ % 011~0.74mgm?s & plekT 04 3§k BEE T % (B 1-11a); L - 0 Lo
448 4 6.11~121.22 mg m? > M- BET 4EE 0 - 5= 2 (B 1-12a) -

FHa S JEETGTEISFING HEES B - 5L T ARG

PRABEN L EENE - - Tad p B (0L 337Tmgm? ;T
% 2891 mg m?) g3 &= k(5 13.93 mg m? ;T 5L 28.96 mg
m?) T HEPRERS R TR AP LR
AP ER%Z b TIHE - B ERE 0 - R TS 0 A
4.08 mg m? £ 256 mg m?2 (% 1-7b) ; = * 12— BHEF 2T 55 % (2.09 mg
22340 mg m?2s Bl 1-8b) > B S S MM ATAREEY o 2 T FHED
Ty 4 s % (17.25 mg m?) > - BT 5= 2 (3.30 mg m?) (1§ 1-9b) ;
F%2bTE a4 %E5%(9.01mgm?) - 54+ %= 2 (3.80 mg

m?2) (B 1-10b) ; L~ * F %3 b TIo@Em BRE © 0 (T o - BAET g
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LR EREFY

\N

TgE £(0.04 mgm?) (B 1-11b); L - » F% % b TivE > 11— BIFT S
5 % (32.90 mgm?) s — 5L 25 2 (8.81 mg mA)(F 1-12b) - &% % ¢ T

S0 G EEE 0 % 12.36mgmP (Bl 1-7¢) s Rl R EEE 0 F

=
F_*

o

=2 > AW % 5332 385mgm?(B1-8c)c ~ ! EEE Cc TG %
EB B (857 mgm?) s - BT =2 (216 mgm?P) (B 1-9¢): AP ¥ E C
TiaE et At %5 B (16,56 mg m?) o %A= 2 (499 mg m?) (@)
1-10c) ; ~ " % E c TP AT > UG 52 B35 3 (0.08 mg m?)

(Bl 1-11c) ;L= v £ % ¢ T4o@E 8 - 255 % (15.99 mg m?)(# 1-12¢) -

o

%

d S EFTHET RIS E AT HEETASARHRA B RIS
(5) %52 Foitcies 20
4o 1-13 #17 > = 2 E%’K,!rtﬁ ~ BT AR A EA PR S
KR ERFATE R w0 P R RS - SUET RO E & RS
Ap R Bl RO L RRERR AT A 0D SRR
FRFEFEARRFEHVHE AR RFERALIFETHR - B AT

AEILUER SRS SRSRETE S0 § SRE TR LR S Y

ﬁﬁﬁﬁﬁﬁﬁ%iA@%’— PSR at PR AR ENTE LT
PERATRAY  RAFOESEF AL LR F AT FH2FE L

121.24mgm?. L > SR gEEA L RFADLHEFLSFE L KA
RFEREFATT R S N LRERREE TR BT 0 A - BT
Rl wEsta PRI RES -

%2 bz ®DIE BT LPHERETEOF N R 1-13 7 B N

Y
F

ERENT ’g:‘ Feoow TEREY 5 - BIFT A /)tw &‘57“3 'E‘_?fﬂ’}’;*’\,;j‘

AN

%%
HEEE o~ NP “f PR FEE - BT LR ESEI b E A
BRHNT APLET EER A P EFESEDIE FRAITRATT
Foi ot pmsE S A b g R WIS DB AT R RA L R
Fe2 bttt ca ot cipFatend Fud o i 1137 @ars
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PR R LPERARERER S AP RES > B R - BT R R G
A > 1 50%M o A0 AR ERESEEC IR YRR A LT AP
ARG FERF AL AR RASE - P FRHRFES S CZ
EMRER IR E o L2 AARHFAIR SRR LA Z BRI
SRCTRIZERTR

(2) BERF T H2FIFERO

L4 b3t 2006 £ 2 7 ~2010 £ P EERA SR 0 WA T UG %%
Tt B ERE 0 BE SN AS ~ S o gFuHE A 2009 £ - 8
AT R R AP FE KA FE > 2 2010 £ 8 ~w D TR, AR
be b AR N8 EE M o 212000 £ - 8 4prt > 2010 4 - BIE P 4T 5k A b
2o BRI TEARE > A PR AT L ERRIFR L & 2010 £
O RASA- S AT T 5 P 2000 £33 0 HY R uRAEHS2
- B TS R A SRR A G P AE2010 £ 1 - BUE BT F
Tiad fo g7 2009 E - 0 F G PR A odB g 2010 & N B L p|ak s B E A
VAR T30 B on g pEE A 52010 & L8 s B E L plskend S B ABE D
o Tiad H Bk 2010 L - 0 A plahd R A AL - 0 jpat T
24 P 8 AE% 4 12 (B] 1-144) -

A kAR EL -0 3 2 E - 0 B A (F 1-14b) £ plEE A S
BU-BETHFAES CHBRE - e D BROR A S - 52
BLa cZ B2 Bt plebd g 3T 2 0 g RS - BUF
THAFE AR RAFE - S Pl BRI TR N G R
B IS EFE LA - BT ASETEES o L0 LR B
By THOFREE -G I E T EER S L2 LRSI RS
M- BETETI0A R VA RS R o
() i ~ k2 J[ELTHEFIFEMN G

by E-~Z P (0F)E - PCRE)RAFHREIEREFT R OFA X
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BFE-XBRBEFFRFT R 5408 1-15 2B 1-16- BB 28 = e % iEiE
P kB AN TA0CAE AR R AT R EFN - XD ESAER
FookiBAa 8CHT o R FHARKEEFIHEER S BRE LR AN 14-15C 0 Hw
BREFRELEF A cgF kP BFEAHFERRY 4253 > HT1Amg
Lo gse g 2 kg Rt Mo a B3R5 EM002 0 w2 AT
WA 7-8mg LT oo 55 F HF R adF b 250-260 S cm AR A 0 B
AR 26 X PEETRRMSH230uSem™T s B LR F RN S REE
T R #H 230-300 pScm™ > B E v E A R opH & HiC B E ¥ A A 89
2R ERE PR AR LHnig 0.65-1.35 m st jniEiE 1.35 m st £
LB E T 437 0.05-020 st inEH R BRERELF LG LI
smig 0.50-1.00 m st E Finid 420 0.03-0.1l mste %y 14 % h% b o
PEZnL s 2T Y A BEERIE 0 %% 2 NOs +NOy k& 5 % (0.57-0.83
mg LY > & NH. 2 PO R R %+ M2 0.05 mg L e - = 4 ¢ ohz Bprgag
NOs +NO kA fF “ 5t RS ERPHE AL 2 BY X B AT
PEERRF V3 X o
FHA 2 AT et REAED G LR (R 1-17)0 5230
SRR R TSR A 12 2 FIRBH iFA, 0 H T304 53 4 0.6
Mg M2 o R EHFTEIFEALI8 T NRMBME > 2 (S T10d F BB 4T
o5 26 X L NI EM 0 £ 2082mgmI % 18 X { B ;R E Lind
PREAS 23K H0Imgm?, 1% 14 2425 8RS T HR A
3.25-8.89mgm?: H 5 28 = T4 % F E B iE 1293mgmP e R L ETE &
WA 262 28 X BAALEEEBE Vo Cd BHASFERCOEEFR
MO RERALY 102 143§ hFen? Ed > 23K 071 2 0.60mgm?d™e.
BERHA RFEED G R R (B 1-18) W% 7 A RAEE E
PER L GEEGLA X030 5 14 % (54 I oA, T304 5 R 4 1.99 mg m?
T AR 26 X THEgAHE I RERE > HTied R 40.96 mg
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Bo % RHELETREL

m2 . ;g_jg‘,%'\“‘ 14 = /ﬁ_%\ﬁlinﬂl & b'?/i?f?‘: % 14 = /;5% A gy 0 2
BT SR EAF D35 20 X EHTEA HETET 6.25mgm2 5 22
XA PR EEE% 5 9.85 mg m? AP RS EEPRBEEE
By 18-20%F AFend R > 28K 070% 0.61mgmAdte

2 Two-way Repeated Measures ANOVA 4t » B 5|3 chd § > a5k £
SEEEENEHARFAFE LTI RIEY c BRI BREHERE
FEI 5418202 » BEFOERFIFEF A2 (P <005 -4H% 42
BRI RERHE 0 LY 1820 T EFHE RS L AR P FEL
PREAIES 26028 A X EH BHFETF T LI FF E RS RS S
ERBOERMNVUICERFIFERS - B+ B L FELAG F 8 H B
MR APFERIT T EEET  CEFF SRR 33 F(p<0.001) A H
4% 4-8-10-14-16-18 i 7+ FF £ B(p<0.05) ;BRER &% 6+
8-24-26 x ¥+ T £ 2 (p<0.05)-

tir g % ¢ » Two-way Nested ANOVA 4 17 & % Bt iz 3 % 3o
BHRBE Bk ERT LB(M <0001) @ B A e (5~ ¢~ (E)mE
4 £B(P<0001)c BERHF kinE AT LB(P<0001) & FEFLdH D
PN i B R S REFEY (B 1-19 £ B 1-20) - :£- # 12 Spearman’s rank
Correlation » 17§z ~JBE 2 o~ ¥ {8 @ S p 4o B RS S R ARRE 4
FRAU AT OREREREERHFLIF LT EFAAM(p<0.001) & iRE
SR S XA o o | X A

’J(’}i b ﬁﬁ'{l{i%ﬂ/”\ » 28 % '?555 LA ?5§_i%‘§2§1ﬁ % & /§— w = 3‘%% 3] 6901

g

Bokier i  BHRE BT L GG 6686 £ 2 217 & o A A SRS AT
WEEG AP LA R RAP OF - BB RENTE 2 EF L4585 1901 &k
BAEACBERZERENWG 1274 &2 627 & o A fL A SRR R TR IR S
AL AD OFBFARERAID TH -

FCF W% kR B oo (Simuliidae) shfic® i 5 (B 1-21a) 0 # = 5 3%

1-21



PHERALIEDEREFY

ix £ (Chironomidae) & & #¥ §# (Heptageniidae) ; & % R 7 & #F
(Heptageniidae) ~ = & ¢34 (Baetidae)£ & % % 441 (Stenopsychidae) = 1 (%]
1-21b) - §e F ¥ %k B0 T 308 &% 2-12 % ) 200 & > 4543 £ (850
) 20X H T3 E P AT 92008 > 2 s r R AES BT AR

2-12 R FREBFHRAAN > A 2 R ERN LAY 28 X R FREE ST S T

il

Z 80 & - RFHTH KBS H M &effl(Baetidae) il E bE (R
1-22a) » = % ip F(Simuliidae) ; % % Rz & ¢¥-f!(Baetidae) #ic & ik & %
% #ix L (Chironomidae) (B 1-22b) < #f & -kt & f T 308 E &% 2-12 = 4
49 & > rp L (Simuliidae)#ic g & 7 > % 14 % {5 11 &7 ¢4 (Heptageniidae) &2 o
#eyfl(Baetidae)fic® ibh % 0 T ¥ 26 X kBE AN KEE R E S EF LY
2-14 x W3 SRk ¥ 26 X 2 TG AARARY > KN A RETE
B > Mw &yl (Baetidae)2 #cE & ik BA o

iz y5 Cummins(1973) %2 Williams and Feltmate(1992)4, & - 31 & &4 5 &
-k R B 5 4 ix £ (Chironomidae) ~ & & #* (Heptageniidae) ~ &= #
(Tabanidae) ~ = & ¢! (Baetidae) ~ | #¥4* (Ephemerellidae) % - 5z % £ /2 %
MHEANSHBFE2EETRFR > PP TEFIGF IR %
o oA REREL R AR R P A8 SRR

s g & 7 (Path Diagram Analysis) 2 1747 3 58 ¢ & % F]2. B ¥ &t 1]
B (B1-238 B 1-24) HricZ ek 2B md P HFLD
M RTRFRGLFELNGFREEARE M -7 BEPRLLY

CRERFREIGER TR RE
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S
=
¥
o
5
|
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FWHEPIEP<005)  Bb cRLIAETZ o FLFEERSAEEM -
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(B 1-26) > 3 %2 A8 F2 - Pl EE R LiE2 2R HF M H @ plek(p

<0.05)c = " LplshFr st T2 AE S FHFLE(P<0.05) H ¥ g 2%
B oA S E DR AR ERNH @ pE(p<

Bleb R A EE T4 2R (B 1-27)0 7 B0E G Lplsk? %0 214
umol [Oo] m2s™ > % T 154 2 § =2 (1.82umol [0z m?s?)»  Lijia
T 354 # E $ 1(0.97 pmol [O] m?2s™?) -

2. Pt E@E s A4

- P AR EAEESAS (BL28) A R ES A BERH
Bpl(P<0.05)  Bbd SE R LA A4 2 > F R A A4 FERH B
#(p < 0.05) -

LRI EEA A4 (B 1-29) A S P L a ES B LEE S

AV HER T ASEG%IEP <0.05) 4 4 EF S EA S FEER

p
B BRI d AL REFLE -0 AR EHA FEL AL LT R
AL A HFRRE B R(P<005) FHEEL AL 2 o

Lplsh Bt R T304 A4 (B 1-30) 0 pHLEEG ERlEERE  BA S
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ABSTRACT

1. Research Purpose: To understand the interactive relationships
among the ecosystem components of Wulin Area and the transition of
channel morphology after dam removals, this project implemented
longitude and cross sections survey and habitat composition analysis at
eleven observation sites and Gaushan Creek selected by group members
of STMD.

2. Method and Process: This project applied the same survey and
analysis methods used in past several years.

3. Major Findings: Based on the this year's investigations applied at
February, June, and October, the channel of Gaushan Creek has no
significant change but minor deposit or scour locally. The woody debris
dam and its downstream deep pool between Dam #3 and #4 are still
impossible to go over such that the channel condition beyond the woody
debris dam is remained unclear. However, the other two woody debris
dams in the Gaushan Creek decreased in heights because of cutting the
woody debris into halves during this year. At the upstream part of Dam #1
of Chichiawan Creek, the channel slope is about 1% with flat cross section.
On the other hand, the channel slope is up to 4% with habitats of rapids
and raffles for the downstream part of Dam #1 of Chichiawan Creek. The
channel of Sihjielan Creek often changes dramatically after storm for its
wide channel.

[ Keywords JFormosan Landlooked Salmon, Chi-Chia-Wan Creek, Gau-shan
Creek, Dam Removal, Channel Morphology Change, Habitat

Composition
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#1E p ¥ | 2001/02 % | 2009/06 | 2009/10 | 2010/02 | 2010/06 | 2010/10
Ty vf 0.023 0.030 0.033 0.025 0.029 0.029
(FH % 2P 7 FH)
% 2-3 BLE-BUR Ao T4 4
#IE p ¥ | 2001/02 % | 2009/06 | 2009/10 | 2010/02 | 2010/06 | 2010/10
T yay of 0.020 0.029 0.029 0.031 0.035 0.036
(FH X 2 E FTH)
%24 BLE- BT RS TIOHE L
€ p ¥ | 2001/02 % | 2009/06 | 2009/10 | 2010/02 | 2010/06 | 2010/10
T oy % 0.107 0.040 0.040 0.048 0.035 0.031
(FA %oh : 2FEFH)
%25 - pBEZEHE T ISR 400 27 o8 % 4
I E p & | 2006/12 | 2007/12 | 2008/11 | 2009/10 | 2010/10
Tiay ' | 0.028 0.029 0.012 0.023 0.026
(FHR KR 2R T FHR)
% 2-6 = RBIEZBHF I ME e T8 E 4
#1E p ¥ | 2008/07 | 2008/11 | 2009/02 | 2009/06 | 2009/10 | 2010/10
T gy vf 0.034 0.03 0.028 0.030 0.033 0.028
(FH % 2 2P 7 FH)
327 = pBE-BHE T ARG T % 4
€ p ¥ | 2008/07 | 2008/11 | 2009/02 | 2009/06 | 2010/06 | 2010/10
T yay of 0.037 0.033 0.039 0.053 0.035 0.023
(FH X 2 E FTH)
3 2-8 - RAE- B Ao T30y v 4
1€ p# | 2009/04 | 2009/06 | 2009/10 | 2010/02 | 2010/06 | 2010/10
T oy 's | 0.0131 0.0109 0.013 0.012 0.011 0.011
(FH &R 2P TH)
429 = pBE-FUFE T MRS TioH R 4
#IE p# | 2007/11 | 2008/11 | 2009/10 | 2010/02 | 2010/06 | 2010/10
T oy % 0.020 0.020 0.021 0.040 0.033 0.021
(FR %ok 0 2T TR

2-17




% 2-10 ¥ AFAHE

KoL N Vil
1 | Smooth surface <0.2cm
2 Gravel 0.2-1.6cm
3 Pebble 1.6-6.4cm
4 Rubble 6.4-25.6cm
5 Small boulder | 25.6-51.2cm
6 Large boulder >51.2cm

(FH Lk : 225 T
2211 2010 % 10 % 3 ikt FEL R ATA G o)

AR
¥ 1 2 3 4 5 6

(|
w EEHE - - - -
ZHHFEI e 54 | 3.3% | 0.0% | 3.3% | 13.3% | 20.0% | 60.0%
SEHFI =5 | 1.1% | 8.9% | 31.1% | 42.2% | 3.3% | 13.3%
- B 5L | 7.4% | 8.6% | 23.5% | 38.3% | 3.7% | 18.5%
- BT 1.2% | 4.9% | 22.0% | 40.1% | 4.6% | 23.4%

(FHR Xk : 271 FTH)

% 2-12 2010 # 6 3 LR E PR 2 R A H b

. AT 1 2 3 4 5 6
[l
T HUHR Lt - - - - - -
ZEHI e 5 - - - - - -
ZEBHFI =855 | 33.3% | 36.7% | 11.1% | 6.7% | 3.3% | 8.9%
- B4 I - 54 | 28.4% | 30.9% | 12.3% | 8.6% | 3.7% | 16.0%
- BT 34.6% | 33.3% | 9.9% | 6.2% | 6.2% | 9.9%

(FHR KR : 2L FTH)

g
o Pl 2 3 4 5 6
(hady:
p it - - - - - -
ZHEFIv SN | 6.1%| 9.1%|12.1% | 27.3% | 9.1% | 36.4%

ST Z 55 | 48.9% | 22.2% | 4.4% | 10.0% | 3.3% | 11.1%

S 58.0% | 11.1% | 4.9% | 2.5% | 3.7% | 19.8%

- BT 53.1% | 11.1% | 6.2% | 8.6% | 7.4% | 13.6%

(FHR KR : 2L FTH)
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% 2-14 2009 # 10 * 3 L% %

PR RFA G B

e EE 2 3 4 5 6
=B

T BEEELL - - - - - -
ZEHEHFI e 0.0%]6.7% | 0.0%|16.7% | 13.3% | 63.3%
= %Uffu Z 55 | 4.8% | 7.2% | 25.3% | 48.2% | 4.8% | 9.6%
s 54 | 1.2% | 6.2% | 16.0% | 42.0% | 6.2% | 28.4%

- ’%‘J?fa e 1.2% | 7.4% | 11.1% | 48.1% | 4.9% | 27.2%

(FHR XK 271 FH)

# 2-15 2009 # 6 * B LEE PR fey R A G b

. AT 1 2 3 4 3) 6

T S - - - - - -
ZHHI e 5L | 0.0% | 13.3% | 3.3% | 13.3% | 10.0% | 60.0%
ZHHL = 5L | 3.6% | 6.0% | 44.0% | 35.7% | 0.0% | 10.7%
- BT 9 | 1.3% | 6.4% | 29.5% | 34.6% | 1.3% | 26.9%

- BT 1.2% | 3.7% | 28.4% | 38.3% | 2.5% | 25.9%

(FR kKR 273

% 2-16 2010 & 10 *

)

S FRBECRER L BN RATAG

J& B
o = %ﬁ 1 2 3 4 5 6
(hadl}
SHEFHF LY 29% | 5.1% | 19.6% | 31.2% | 17.4% | 23.9%
SHEFHF LT | 23% | 13.2% | 27.9% | 42.6% | 1.6% 12.4%

(FH Xk : 7%
% 2-17 2010 # 6 2

T
~ FBECRTE I T LY RTAG

&R
o AT 1 2 3 4 5 6
[y
B RH - - - - - .
ZEBEERHF T 8.9%|13.3% | 13.3% | 20.0% | 17.8% | 26.7%

(FA ki : 27

)

%218 2010 & 2% = 3 E BRI THZIBIRT LG

- BT 2 3 4 5 6
B TH L | 37.0% | 1.9% | 20.4% | 7.4% | 11.1% | 22.2%
ST T [19.3% | 7.0% | 7.0% |3.5% | 10.5% | 52.6%
(FHR &R : 22T FH)
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FIEE R

i%,zﬁ%ﬁﬁ;;gwlﬁﬁz—z

42192000 & 10 # = L BEHL THLEN ATA G

R

fé»K

1

2

3

4

5

6

= %'fuz'llig,l'l'}

0.0%

3.7%

14.8%

33.3%

22.2%

25.9%

= %'fu}'jf'flf,u—f

2.4%

0.0%

4.8%

47.6%

9.5%

35.7%

% 2202009 # 6 % = FHES BT T gL &??A\ .

AT

T%K

BER

1

2

3

4

5

6

SRR

0.0%

7.2%

17.4%

42.0%

11.6%

21.7%

ZBEHIUT

0.0%

2.2%

11.1%

33.3%

6.7%

46.7%

(FHR KR : 2L FTH)
# 2-212010# 10 * = 3 BE- LT F THLBF AT LG

&R
- ‘&’Fﬁ 1 2 3 4 5 6
(hadl -
- BB | 23% | 13.2% | 27.9% | 42.6% | 1.6% | 12.4%
- BLEHELT | 76% | 6.3% | 5.6% | 38.2% | 6.9% | 35.4%

(FH %R 0 25 TR
% 2222010 # 6 % = pBE-BEHFE THLBRRTAG

&R
G Pl 2 3 4 5 6
(hady:
- 5LEH U | 20.8% | 20.8% | 25.0% | 20.8% | 0.0% | 12.5%
-5 FH T | 8.3% | 83% |12.5% | 8.3% | 12.5% | 50.0%

£ 22320104 2 % = R BT T gL &?A\ .

& B
o = %ﬁ 1 2 3 4 5 6
(hadl}
- 5LEH Y | 41.7% | 29.2% | 12.5% | 4.2% | 0.0% | 12.5%
-5LEHE LT | 6.7% | 3.3% | 0.0% | 10.0% | 13.3% | 66.7%

2-20

(FHR KR : 2L FTH)
% 2-242009 # 10 * = 3 BE-SLLF THLBF AT LG

& E
G o 2 3 4 5 6
(s
- BLEH Y 1 0.0% | 16.7% | 25.0% | 58.3% | 0.0% | 0.0%
- ELEH T 10.0% | 0.0% | 0.0% |11.1% | 5.6% | 83.3%

(FH %R 0 25 TR




¥oF PREEFRAY
% 2-252009 # 6 % = RAE- BT THLEF RATA G
AR
o ¥ 1 2 3 4 5 6
(el
- 5LEH L 10.0% | 2.8% | 27.8% | 44.4% | 0.0% | 25.0%
- BLEHIULT | 2.6% [ 7.9% | 10.5% | 0.0% | 15.8% | 63.2%
(FHR Xk : 271 FTH)
4 2-26 #rEBENS 7
ARAk Bk ) Fr<0.095 |0.095<Fr<0.255| 0.255<Fr<1 Fr>1
B A Pools Slow water Riffles Rapids
(FH &2 2L FH)
% 2-272010 # 10 * % L%y BB L 47
Rl
e e 2 Rapids | Riffles | Slow water | Pools
[y
A R, - - - -
ZEHFIze 58 | 0.0% | 70.0% 30.0% 0.0%
SEHFI =55 | 0.0% |60.0% 40.0% 0.0%
-5 54 | 0.0% | 70.4% 25.9% 3.7%
- BT 0.0% | 70.4% 25.9% 3.7%
(FHR Xk : 273 FTH)
4 2-282010 # 6 ¥ B LEEP HBEEYULS
é:fq' J;*jih
e s A Rapids | Riffles | Slow water | Pools
[y
P R, - - - -
ZEH I w5 - - - -
SEFIZF5H | 0.0% |42.86% | 46.94% |10.20%
- S5 ICFE| 0.0% [44.19% | 51.16% 4.65%
- BT 0.0% |43.75% | 37.50% | 18.75%
(FH X 2 E FTH)
£ 2292010 # 2 ¥ B LEE BB E LS
i&,} J’*:m]
o S Rapids | Riffles | Slow water | Pools
[y
i R - - - -
ZHEHRI e 5L | 26.1% | 60.9% 8.7% 4.3%
ZEHFI =54 | 0.00% | 71.4% 25.7% 2.9%
- 52 5L | 0.00% | 60.0% 30.0% 10.0%
- BT 2.5% |62.5% 27.5% 7.5%
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s
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|
[e=2

L TREFTT

% 2-302009 # 10 ¥ B JLEp BEHEIU LS5

weapal | |
o Rapids | Riffles | Slow water | Pools
[hady §
D L - - - -
ZEF L B 0.0% | 90.0% 0.0% 10.0%

HU
= %i%gn¢ ZE5H | 0.0% |82.1% 17.9% 0.0%
s 54 | 3.7% | 70.4% 25.9% 0.0%
- %ﬁ,i?ﬂ r4TE 0.0% | 74.1% 25.9% 0.0%
(FH KR : 271 FTH)
# 2-312009 # 06 ¥ B L4y BBFEL L 47
il

. Rapids | Riffles | Slow water | Pools
i R - - - -
ZEFI e 54 | 0.0% | 100.0% 0.0% 0.0%
S =58 | 0.0% | 92.9% 3.6% 3.6%
-5 5 | 0.0% | 85.7% 14.3% 0.0%

- BT 0.0% | 88.9% 11.1% 0.0%
(FHR Xk : 273 FTH)
% 2-322010 # 10 ? = RAE- B FH L THEFEREIL N

L g

o 53

N Rapids | Riffles | Slow water | Pools
I:E

ZEEHE L 0.0% |52.1% 43.8% 4.2%
ZEHEHF T | 0.0% | 90.9% 9.1% 0.0%
(FH 2R 2P E FA)

% 2-332010 # 6 * = FRE- SR T RS BAFUL M

el . .
.- Rapids | Riffles | Slow water | Pools
DAy}
ZELEBHFIL - - - -
ZEBEHT | 0.0% |57.6% 30.3% 12.1%

(FHR XK : 2L FTH)
42342000 # 20 = jRiE- BT T RS RAFUL

i ) ¢§ﬂ|]

o Rapids | Riffles | Slow water | Pools
[y

SBLEHEL | 0.0% |55.0%| 30.0% | 15.0%
SBLEHT | 0.0% |65.2% | 304% | 4.3%
(FA kR 2 F TR
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4 2-352009 # 10 7 = 7 #%- BRI TAEBEE BRBEYLS

ii,,,' J;““JIIJ
e S Rapids | Riffles | Slow water | Pools
(hady:
ZEEHF | 11.1% | 88.9% 0.0% 0.0%
ZELEHMT | 0.0% | 78.6% 21.4% 0.0%

% 2-362009 # 6 ¥ = RAE-BLEH L THEFRERIUNL N

£ b J;*jih
e Sk Rapids | Riffles | Slow water | Pools
[y
ZEEHM | 0.0% |77.8% 22.2% 0.0%
ZELEHMT | 0.0% |85.0% 15.0% 0.0%

(FHR XK 2L FTH)

4 2-372010 # 10 7 = 3 85— BIFE P TR W BRBEE L

el e , ,
e Rapids | Riffles | Slow water | Pools
[l }
- U | 0.0% | 90.9% 9.1% 0.0%
- BUFEMT | 0.0% |60.4% | 33.3% 6.3%

(FH %R 25 TR

% 2-382010 # 6 % = RAE- P THBEFERENUL

S : .
o Rapids | Riffles | Slow water | Pools
[y
- BHEL | 0.0% | 54.4% | 36.4% 9.1%
- BHILT | 0.0% |57.1% | 28.6% |14.3%

# 2-392010 # 2 % = 7% - SUFF TR RRARIULH

el _ _
o Rapids | Riffles | Slow water | Pools
iy
- HUE | 0.0% |60.0% | 40.0% 0.0%
- HUET | 0.0% |61.5% | 38.5% 0.0%

(FHR KR : 2L FTH)

% 2-402009 # 10 # = 3 85— BIFE P T B W BRBEE L

Gk , ,
e Rapids | Riffles | Slow water | Pools
[y
- Ut | 0.0% |100.0% | 0.00% |0.00%
- BUEMT | 0.0% | 83.3% 16.7% | 0.00%

(FH %R 25 TR




e

Fali Rl e ﬁ«,ﬁi%ﬁp;fﬁ‘lﬁﬁji

% 2-412009 # 6 % = RAE- P THEBEFERENUL

S . .
oy Rapids | Riffles | Slow water | Pools
-5 | 0.0% | 83.33% 16.7% 0.00%
- 5T | 0.0% | 69.2% 30.8% 0.00%
(FH# kil : 275 T4
% 2-42 LA ERIEK G TIOH R 4
RIE P 2009/06 2009/10 2010/02 2010/06 2010/10
T 3oy 'R 0.017 0.014 0.015 0.012 0.013
(FH & 0 2P F T
# 2-43 LA ERIHHR R RE A G A
- AT 1 2 3 4 5 6
2009-06 0.0% 7.4% 33.3% 44.4% 0.0% 14.8%
2009-10 3.7% 3.7% 11.1% 63.0% 0.0% 18.5%
2010-02 | 50.0% 25.0% 20.8% 4.2% 0.0% 0.0%
2010-06 | 16.7% 41.7% 25.0% 16.7% 0.0% 0.0%
2010-10 3.7% 18.5% 22.2% 44.4% 0.0% 11.1%
(FHR Xk : 271 FTH)
F 2-44 ¥l ERIEGK G TIIOE R
RIE P 2009/06 2009/10 2010/02 2010/06 2010/10
T 3oy 'R 0.024 0.018 0.019 0.020 0.019
(FHR Xk : 271 FTH)
% 2-45 e ERIHAF G AT AL A
- AT 1 2 3 4 5 6
2009-06 8.3% 4.2% 4.2% 66.7% 0.0% 16.7%
2009-10 0.0% 0.0% 8.3% 79.2% 0.0% 12.5%
2010-02 | 25.0% 12.5% 20.8% 12.5% 4.2% 25.0%
2010-06 | 12.5% 12.5% 33.3% 33.3% 8.3% 0.0%
2010-10 8.3% 4.2% 12.5% 58.3% 0.0% 16.7%
(FH % 2FL T
3 2-46 BA L RIHFG TIIBHRE Z
RIZ P 2009/06 2009/10 2010/02 2010/06 2010/10
T 3oy 'R 0.0021 0.0021 0.018 0.018
(FHR Xk : 271 FTH)
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% 247 RALRIR G RTA G4

; ﬁf ¥ 1 2 3 4 5 6
2009-06 0.0% 0.0% 28.6% 61.9% 0.0% 9.5%
2009-10 4.8% 4.8% 19.0% 61.9% 0.0% 9.5%
2010-02 76.2% 4.8% 9.5% 4.8% 0.0% 4.8%
2010-06 33.3% 47.6% 14.3% 0.0% 4.8% 0.0%
2010-10
(FH kiR : 2P FH)
4 2-48 3R AR F G TIOH R £
BlE P 2009/06 2009/10 2010/02 2010/06 2010/10
I 3oy % 0.013 0.013 0.013 0.010
(FH X 2 E FTH)
% 2-49 TR AR R G RF A G £
- AT 1 2 3 4 5 6
2009-06 5.6% 11.1% 27.8% 27.8% 11.1% 16.7%
2009-10 0.0% 4.2% 16.7% 50.0% 29.2% 0.0%
2010-02 44.4% 16.7% 5.6% 11.1% 5.6% 16.7%
2010-06 22.2% 16.7% 27.8% 5.6% 16.7% 11.1%
2010-10
(FH kiR : 2P T
% 250 FEMHRIERG TIOHR A
BlE P 2009/06 2009/10 2010/02 2010/06 2010/10
I 3oy ' 0.030 0.025 0.021 0.025 0.024
(FH X 2 E FTH)
% 251 FEMHRIERG RFL G4
Bﬂ%? 1 2 3 4 5 6
2009-06 0.0% 14.3% 0.0% 38.1% 14.3% 33.3%
2009-10 4.8% 14.3% 9.5% 19.0% 23.8% 28.6%
2010-02 40.0% 5.0% 0.0% 10.0% 10.0% 35.0%
2010-06 20.0% 45.0% 10.0% 5.0% 20.0% 5.0%
2010-10 4.8% 0.0% 14.3% 42.9% 4.8% 33..3%
(FHKim : 2P FH)
% 2-52 IWDFMHRIHAF & TIOH A £
BIE P 2009/06 2009/10 2010/02 2010/06 2010/10
I 3oy ' 0.018 0.018 0.018 0.018 0.017

(FHR XK : 2L FTH)
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% 2-53 W ARl A B AT A G 4

- AT 1 2 3 4 5 6
2009-06 | 4.8% 4.8% 23.8% 38.1% 4.8% 23.8%
2009-10 | 4.8% 14.3% 23.8% 33.3% 4.8% 19.0%
2010-02 | 66.7% 0.0% 0.0% 4.8% 0.0% 28.6%
2010-06 | 33.3% 52.4% 0.0% 4.8% 9.5% 0.0%
2010-10 | 16.7% 5.6% 11.1% 38.9% 5.6% 22.2%
(FH % 2P FH)
% 2-54 5 HERIEGHR TIOHR E

BE PP 2009/06 2009/10 2010/02 2010/06 2010/10

T yay i 0.018 0.012 0.012 0.014 0.015
(FH X 2 E FTH)

% 2-55 FREBIRAR RFA G
- AT 1 2 3 4 5 6
2009-06 | 0.0% 0.0% 44.4% 38.9% 0.0% 16.7%
2009-10 | 5.6% 11.1% 33.3% 38.9% 0.0% 11.1%
2010-02 | 66.7% 5.6% 5.6% 5.6% 0.0% 16.7%
2010-06 | 38.9% 33.3% 5.6% 0.0% 11.1% 11.1%
2010-10 | 5.6% 11.1% 22.2% 50.0% 0.0% 11.1%
(FH % 2P FH)
% 256 PRWEYSEPIEFG TIBER E

BIE P 2009/06 2009/10 2010/02 2010/06 2010/10

T 3oy vE 0.033 0.027 0.033 - -
(FH IR 22 FTH)

% 2-57 PR EY HERIERG RTA G4

- AT 1 2 3 4 5 6
2009-06 | 0.0% 0.0% 40.0% 43.3% 0.0% 16.7%
2009-10 | 0.0% 0.0% 55.6% 29.6% 0.0% 14.8%
2010-02 | 56.7% 23.3% 6.7% 0.0% 3.3% 10.0%
2010-06 - - - - - -
2010-10 - - - - - -

(FH &l 23 TR
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% 2-58 PR WIET HEBPIRHAG TIBER A

RIZ P 2009/06 2009/10 2010/02 2010/06 2010/10
S S 0.059 0.188 0.033 - -
(FHR Xk : 2731 FTH)
4 2-50 7R WET ERBIEEG RTA G A
_— AT 1 2 3 4 5 6
2009-06 0.0% 3.3% 23.3% 53.3% 0.0% 20.0%
2009-10 0.0% 13.3% 30.0% 50.0% 0.0% 6.7%
2010-02 | 40.0% 13.3% 13.3% 6.7% 3.3% 23.3%
2010-06 - - - - -
2010-10 - - - - -
(FH &R 2P TH)
R
4 R
v
AR 2 kv AR
A 4
e
\ 4
B8 - - ST 5
fi:éii;‘z*: - ¢ v ¢
HEFhEPE e LiErg B RBE- B -5
BEEFAR BEEAAR FrTAERFEANA
\ 4 l y |
G 3. SESNE EXRTRLETR - S o
MERBLT M &3 2

v

NERE BEFT S

(F# %R

W21 *&ERETHFSAR
FAFEL R
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ABSTRACT

The available information indicated that human activities, including
farming, camping and travel recreation could contribute significant
nutrients into Chichiawan stream. These nutrients may influence the
main habitat of the Formosan Salmon. Therefore, the objectives of this
project were to monitor the water quality.

The study results imply that most of the water quality in this stream
are good enough, but the nutrients and conductivity of the sampling site
near the agricultural farms are higher than the criteria for salmon (H. C.
Chen, 1998).

In light of this study, several suggestions were proposed: (a) in the
short term, the monitoring of water quality is necessary because the
agricultural activity is still in progress, (b) in the long term, the removal
of nutrients from the water of agricultural discharge could be effectively
achieved by the land-use and travel recreation management, and
additionally, the automatic monitoring of water quality are also
recommended.

[ Keywords] Chiachiawan stream, Formosan landlocked salmon, Water

guality parameter
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(FH &R © 277 FH)
% 3-2 ’J“‘fﬁﬁ%n’"& F
R P E e
it g, % e 4°C LR
Bk gAY %R 4CH A
b2 i I Y 0 e 4C 4 &
LA I N R B 4C 4
- SeFRpe K HEPH<2 o @
%% g &
4°C 4 &
I Bpe B 1+14 B pLie = 2 gLIg ¥y % fe > 4C 4
PR IR YT 0 fe 0 4°C 15
i@ PTG R Ry -
4%}?&?@;1’% KIERPH<2 o 85 i
Bt e W d I L
L (H F3R%)
o ¥ AR ﬁi . .
A N % e 4°C 4

(F A S -

KFEE T

3-29




#3-3 ¥ o kWL 2 RKTRF

BEE

3-30

I

fu

S

T
2
P

KNS S Y O

P A R R k2 kR

3R EJLV R LR KR e

[~ LA A A N 8 3

AIHUER| AFER | 20FFE | BREENM | A gREE A% £y
(pH) |(DO)( mg/L)|(BOD)( mg/L)|(SS)( mg/L)|(CFU/100ML)|(NHz-N)( mg/L)|(TP)( mg/L)
" 16.5-8.5| 6.5t 1 25 1T 50 BT 0.1 m~ 0.02 1
¢ 16.0-9.0 5.5+ 21T 25 ™ 15,000 12T 0.3 0.05 1
? 6.0-9.0| 4.5t 41T 40 11T 10'003 i 0.3 14 _
7 16.0-9.0 3t — 100 12 T — — —
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ZF kFFY
% 3-499 # 27 B A i
= #* FiE | HFp pH E¥T R ] AR SiO; NO3z-N
uS/cm mg/L NTU mg/L mg/L
Bl 2 Felid JE iy 212p 7.37 164 9.72 0.64 2.09 0.423
Bzt 4 Bt iy 21 2p 8.04 230 8.52 1.02 1.14 0.602
Bk 5 Ry iy 27 25p 7.99 222 8.54 0.43 2.43 0.508
B =k 8 B L% iy 21 2p 7.94 203 9.02 1.10 2.53 0.140
Bz 9 7 %R iy 27 2F 8.45 295 8.15 2.74 1.59 0.749
BlEk 12 - 5L PF % 2% 2p 8.00 230 8.56 1.18 2.4 0.612
Blzk 13 - BT % 2% 2p 7.95 233 9.08 1.18 1.16 0.578
=y L4 FiE  |H#EPEP| NO,-N S0.* Cr PO,> NH4*-N TOC
pg/L mg/L mg/L mg/L mg/L mg/L
B2k 2 Feid ik iy 212p 0.200 24.75 0.937 0.007 N.D. 0.863
B2k 4 Bt iy 21 2p 0.006 39.79 0.868 0.014 N.D. 0.993
B2k 5 B iy 21 2p 0.050 29.06 0.885 0.012 0.142 1.067
B2k 8 B Lk iy 21 2p 0.120 49.15 0.902 0.009 N.D. 1.096
Bk 9 7 %R iy 27 2F 0.370 55.95 1.980 0.014 0.174 1.520
Bl 12 o o 212p 1.309 50.50 0.856 0.012 N.D. 1.243
Bl 13 - BT o 212p 1.125 52.43 0.866 0.012 0.124 0.943
% N.D.i& : (1) NO3-N<0.001 mg/L (2) PO,*<0.003 mg/L (3) NH,"-N<0.003 mg/L (4)TOC<0.001 mg/L

(FHE LR 22 TH)
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% 3-599 & 4 % 3fEfE A

=5 #* ¢ i | By pH LR k] AR SiO, NO3z-N
puS/cm mg/L NTU mg/L mg/L
B2k 2 Fedid ik i 4% 7p 7.82 145.3 9.45 0.54 3.84 N.D.
Bk 4 B g i 41 7p 7.91 196.9 8.43 0.44 3.54 N.D.
Blx 5 ik iy 41 7p 7.79 196.6 8.21 0.47 3.68 N.D.
Bl 8 B L% iy 41 7p 8.00 189.9 8.60 0.68 4.21 N.D.
BlEk 9 3 BIE o 47 7 p 8.40 302.0 7.14 1.00 4.87 2.363
B 12 - B o 41 7p 7.09 199.6 8.81 0.37 3.97 2.675
B 13 - BT o 41 7p 7.49 203.0 9.16 0.46 3.13 2.627
= w7 HFH PP | NO-N S0.* CI PO,> NH,4"-N TOC AR
CFU/100
pg/L mg/L mg/L mg/L mg/L mg/L mL
Bk 2 Fedid ik 47 7P | 0.149 24.75 N.D. N.D. N.D. 0.939 100
Bk 4 B E 47 7P | 059 29.84 1.856 0.005 0.003 0.880 100
B2k 5 Y 47 7P | 0568 28.56 4.743 0.004 0.003 0.841 100
Pl 8 B bk 4% 7P | 0479 28.35 N.D. 0.004 0.003 0.788 400
Bk 9 7B E 47 7P| 1.183 33.81 2.959 N.D. 0.007 1.382 700
Bk 12 - B 4% 7p | 0569 30.24 0.260 0.005 0.003 0.733 200
Bk 13 - BT 47 7p | 0704 27.08 5.044 0.003 0.004 0.659 200
 N.D.i& : (1) NO3-N<0.001 mg/L (2) PO,*<0.003 mg/L (3) NH,"-N<0.003 mg/L (4)TOC<0.001 mg/L
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(5) CI'<0.01 mg/L
(FH LR 2ET TH)




¥=2% kFFR
% 3-699 & 6 * 33k A ¥ 8
=5 2 ¢ i | By pH LR E] AR SiO, NO3-N
puS/cm mg/L NTU mg/L mg/L
B2k 2 Fedid ik iy 6*2p 8.08 99.8 9.05 0.34 3.09 0.291
Bk 4 B4 % 67 2p 7.49 143.0 8.62 0.49 3.460 0.3
Blx 5 LAy iy 67 2np 7.96 174.0 8.10 0.29 1.920 0.297
Blx 8 Bk iy 6% 25p 7.44 146.2 8.5 0.88 4.14 0.27
) 3 OB i 6" 2Fp 8.22 322.0 7.8 0.57 2.3 1.13
Bz 12 - B F o 6% 2p 7.62 182.0 8.43 0.47 0.06 0.281
Bz 13 - BT o 6% 2p 7.78 156.2 8.68 0.4 4.1 0.303
= w7 HFH PP | NO-N S0.* Cl PO,> NH,4"-N TOC AR
CFU/100
pg/L mg/L mg/L mg/L mg/L mg/L mL
Pl 2 Feud % 6" 2p | 0194 17.922 0.057 N.D. 0.004 0.94 55
Bl 4 B g 6" 2p | 0324 22.131 0.033 0.003 N.D. 1.37 45
B Y 6% 2P | 0.406 27.622 0.08 0.004 0.014 0.863 50
Pl 8 Bl 6" 2p | 0371 21.697 0.001 0.005 N.D. 1.788 20
Bk 9 7B E 67" 2P | 2354 45.021 0.539 N.D. 0.004 1.287 60
B2 12 - B b PF 67 2p 0.6 22.968 0.026 N.D. N.D. 1.399 40
B 13 - BT F 6*2p | 0.299 N.D 0.088 0.003 N.D. 1.275 45
 N.D.i& : (1) NO3-N<0.001 mg/L (2) PO,*><0.003 mg/L (3) NH4;"-N<0.003 mg/L (4)TOC<0.001 mg/L

(5) CI'<0.01 mg/L
(FH LR 2ET TH)
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% 3-799 & 8 * B fRik A ¥ 8

=5 2 ¢ i | By pH LR E] AR SiO, NO3-N
puS/cm mg/L NTU mg/L mg/L
B2k 2 Fedid JE iy 87 11np 8.17 151.5 6.38 0.1 6.16 0.823
Bk 4 Bb g i 81" 11 p 8.21 207.0 6.23 0.12 4.45 0.826
Blzk 5 LAy iy 82 11p 8.04 186.0 7.1 0.15 4.32 0.818
B2 8 B LE i 81" 11 p 7.78 170.4 7.98 0.12 4.53 N.D
BlEk 9 7 BIE o 8" 11 p 8.83 266.0 7.37 0.25 3.44 0.89
Blek 12 - B o 84 11 p 7.83 173.1 5.26 0.12 4.54 0.827
Plsk 13 - BT o 81 11 p 8.15 207.0 6.55 0.12 2.96 0.828
= w7 HH P # | NOy-N S0.* Cl PO,> NH,4"-N TOC AR
CFU/100
pg/L mg/L mg/L mg/L mg/L mg/L mL
Bk 2 Feoid Jx 87 11 p 0.2 5.14 2.121 N.D. N.D. 0.902 0
Bk 4 B g 81 11 p 0.1 6.003 0.344 N.D. 0.1 1.024 0
B Y 871 11 p 0.1 6.166 0.354 1 0.1 1.017 0
Pl 8 B bk 87 11 p 0.1 5.758 0.321 1.8 N.D. 0.825 0
B2k 9 7B E 87" 11P| 1.60 6.471 0.422 N.D. 0.2 1.631 0
Bl 12 - B E (81 11 p 0.2 6.162 0.371 N.D. N.D. 0.951 0
Bl=E 13 - BT (81 11 p 0.1 6.181 0.355 N.D. 0.2 0.824 0
 N.D.i& :© (1) NO3-N<0.001 mg/L (2) POs><0.003 mg/L (3) NH4*-N<0.003 mg/L (4)TOC<0.001 mg/L
(5) CI'<0.01 mg/L
(FA KR 2L TH)
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¥=2% kFFR
% 3-899 & 10 * 3 f3 ik 4 ¥ 8&¥
5L #* t FiE | Fkp P pH HT R I R SiO, NO3™-N
puS/cm mg/L NTU mg/L mg/L
B2k 2 Feold E iy 10 6 ¢ 7.62 195.4 7.23 0.16 0.315 0.785
Bk 4 B4 i 107 6P 7.86 220.0 7.10 0.42 0.52 1.037
B2 5 Y ik o o 107 6P 6.70 202.0 6.7 0.4 0.464 0.946
Blx 8 Bk iy 10* 67 7.86 182.3 7.17 0.63 0.345 0.814
Bl 9 7 E iy 10 6 ¢ 7.59 277.0 7.17 0.70 0.505 1.67
Bz 12 - B E o 10" 67 7.77 222.0 6.89 0.68 0.497 1.071
Bz 13 - BT o 107" 67 7.74 197.6 7.21 0.71 0.68 1.079
25 w7 HH P # | NOy-N S0,* Cl PO,> NH,4"-N TOC AR
CFU/100
pg/L mg/L mg/L mg/L mg/L mg/L mL
Pl 2 Feud % 10 * 6 P | 0.470 22.838 1.062 N.D. N.D. 0.793 19
Bk 4 B E 107" 6 P | 0.410 37.296 1.354 N.D. N.D. 0.910 2
RS Rk o 10* 6 | 0.710 35.990 1.241 N.D. N.D. 1.024 0
Pl 8 Bl 10 * 6 P | 0.530 32.171 1.054 N.D. N.D. 0.775 0
B2 9 1 %% 10 * 6 P | 2.080 37.435 2.10 N.D. N.D. 1.489 0
B2 12 -8 |10 6P| 2.020 37.509 1.389 N.D. N.D. 1.505 0
B 13 - BT (10 6P| 0.58 39.342 1.380 N.D. N.D. 1.046 0

* ND.i © (1) NO5-N<0.001 mg/L (2) POs*<0.003 mg/L (3) NH4'-N <0.003 mg/L (4)TOC<0.001 mg/L
(5) CI'<0.01 mg/L
(FHR &R 275 FH)
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ABSTRACT

This study reports the survey of aquatic insects and water quality
monitoring at 8 sampling sites in the Wuling area in year 2010. During the
research period, we have collected 64 taxa of aquatic insects belong to 37
families in 6 orders. According to the data of 8 years from 2003 to 2010, we
found that abundance peak of aquatic insects were present in January or
February every year. Similar ranges of Shannon-Wiener’s index appeared
among years. As the habitat quality of the Wuling area was assayed by the
rapid bioassessment protocol Il (RBPII), the evaluations of the Wuling area
were between non-impaired and moderately impaired, and the upstream
site of the Sikairan Stream was of better habitat quality than the
downstream one. While a non-metric multidimensional scaling (MDS) plot
were used to show the composition similarity of abundances among
site-time samples, the plot indicated that the community structures of
Cijiawan Stream and Gaoshan Stream shifted to the same trends, and, in
year 2009 and 2010, the community structures of Yousheng Stream and the
two streams began to tend toward higher similarity.

This project comes to the immediate and long-term strategies.
For immediate strategies:

1. To consider the effects of the flow input from the camping zone

and of the dam on stream ecosystem.
[ Keywords ] aquatic insects, rapid bio-assessment protocol Il (RBPII),

diversity index.
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FIPL L P BRI A o LR FRLPI TR 303 43487 % 0 &
Shieh 2 Yang (2000) 4F 4 740 fdp it %14 % + o KR B3R e 2 ey
PER X g b A E b > HX LR p (GRE 0 2004) - & P AT IE-KRR
BBEFN27H 57047 ~ 672 07 iz Fo

2 Hilsenhoff (1988)z. % 4 1~ 35 # (Family-Level Biotic Index, FBI):*

SRS RRF > 2 3.071~5576 2 FF » ik 7 R FEH 2 G 2 Wk F
% 4% (Excellent) 3¢ £ (Fairly poor)(3t % > 2004) - j* ¥2 4§ 2 3+ (2000) 3R
opFmgw o % d By (Verygood) 7 23 BAFAB AR

R Ao eXkh R AR AT R R AIREPELPE -

» &3+ K 3 B~ 17 (Family richness index, Simpson's index, Shannon-

Wiener's index, % Pielou's evenness index)* FBI % % &1 LR v Pt

2R BB RL LR Rl e Seer i BEGE 0 b 2 ¥z 345 > 7
gLt o2 3 Fn #cde Family richness index ~  Shannon- Wiener's index

% Pielou's evenness index ¥ & % i&«ﬁki‘&'g » @ Simpson's index B & & b
BB K BT HRE SR EE(NE > 2004) -

& OplsE R LR P RE 2 5 e5F Rhithrogena ampla 5 i 5 &> H 42 b

Al e & kfeF Baetis spp. & ik S e R A PR OKF A A BESY (P
Bkt~ B-¢ Fokdd s a-® ok gesk ok ) 0 R edeR R ORI E (R
Fohmtaoiga, BTy EREE) gkt 2 - 0 15 e0F R ampla #f
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4-

BEwRAEIEDEREFE

ﬂn'\

bt G AT AP o fY L F LRk 8.12% i 4 1985-1986 2. 20.1% %
1995-1996 2. 11.12% % % » A on % L @ GERI=ET i § s 4 L ABF o pr it
LR 3k 7.97%% 84 1985-1986 2. 7.41%% 1995-1996 2. 6.89% 48 . 2. T 4
Hoo - RIE- S E 4 plEk G 28.59% 2 iE 2 Y 2 Ap ORI
1985-1986 % 22.14%% 1995-96 % 19.43%ip+ » w4 3 ( Shieh and Yang,
2000;3% % > 2004) - BRpEY 2 * 4 M L £ Roampla bt b 4 & on 1

B IR 0 RIBE R Rt SRR iplsb e 0 XL ¥ L (3R E > 2004) -
bRk A2 A 2R 7 #2003 £ 1 2009 # )57 7 #edp kg
T RFERBEESEIR TR AR E S AR AR AL
WG] T (350 2008) o d 35(2009) g T F Mo ¢ X A GAEfctE E el & 2
" 5 %% > 2003 # 3 2004 &4~ HE 3 F > 2005~2006 & ¢+ ) & 4adk
PR o Bpor R R R PR BAR A B
W 6 # #cdp (2003 # F] 2008 #)F Mo A RS RS 3 5o
EIE L L 0 E EA L B > 2 2005~2006 E 2 B P ORHCD > Bom ok
m R ROk AEE L PP 2007 L EF 2006 £ T L EE R
o REASBERHRIRBRE 2007 E T LEGRERE NS HE K
o ¥ ¥ i 3 2008 # F 40 2007 £ 2ok o d MDS A 47E T 0 F % LR

HE R R LRI F G B ERER AR B L k2

Rl

o PR B R wilcz sk w R 5 FE-HFEF o LT E S - TH
B2 R LEIHRBHRE S b L - R HAEAFEE R 3P akin
R RBMT N L5 4 B0 2 2003~2005 # g h 4E R R 5B AE E B e 0 @
RERGHER F - FAERGEEE - 2006 & b A7 & 2 2 RF ] FHR
B0 F 2006~2007 & &% % E § w4 clEA) 0 @ 2007 £ 8 9 2 10
o =t b EREEY S X EARR BT DS e B S fUER
B> 2005 & » @ 2008 £ A fefEin g 2007 # 19 5 k(5% 0 2008) -
2007 E33 i AR F FA P2 TP BFERT R4S > 4 10
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Frd kR ARL

5 We i {5 "F P A K> 2008 &£ 10 * PR IR % 02008 £ 1 7 P4 0o

(g

A HARE G Y 2 MG E 2008 & 10 P40 ST ARR S S A ER
p & A& % (3% > 2008) -

L4k 7 A H 200~16000 5 A (BAEEST S 2 =) kg 2P ok
2B KRR AE RS AL A)E 3 5] 50% o § %%k k3 2008
1 VR k2 kRS 40%52008 £ 3 7 KA F A T 50%
7 > 2008 £ 7 % Bl 3 3%(5% 0 2008) o % FRrberiF A KRR BIESAD
Hodfrdhz ke e SEEMTE ST 0 7 10%~60%:

ip 2 & (3% > 2008) ©



%

o
)
pati]
|
(;‘_‘P
A
Yo
R
9
=
1%
o+

Iy
(K%
[
(\x

et [FBE R EDIRENTEL GRS S 2] 234 REBRERL
FoREE BT RIEET -

Pl BRI G R S RFT S 950 2 e FARRT S E
BTG T 0 L] - R R S RIS R R R R R T

ZHRF B Rl PP B BR kAT FSREEZMTE S D5

E

FRHEFAEL FRERS OFPARTNUE L2 L LA BA PRI

PR RBEE FREREIBAL DT BRPRATY S AR ETL

s

- BUE L PERIHL TR R REERST R 2 HR RSP E Rt
100 2 ehp B G- BPEFIE BRPRRATS B AR EAFTL
S BT AR N ZHRROF R AMLT E e PR 5 - BB RR
T BRPRAT S S AREEAETE L FASREAF LIRS S RBED
i AERAES OFE O PERITRPAART F LHEERTE
BLGEREENRLECKTPHIFELIF > 200 P RARKT I ERSE
2A ARG R B NIRRT RS 2 L E R DT M
PHRBKE S AER) S RE R o

P8R 28 v48 67 8% ~ 107 {75 SRtk 0 IR
& 50 = fl?]p\ YE_m ff 2 60 B R 4 (Surber samplers 1= m ff 5 30.48
x30.48cm ;s P+ 5 250um) APk Y Bik- o B - FRREHERS
oo B2 RS B ORERET R~ TO%IFRE Y o v R R ETEN
(Taxa) » 11 % o4l ® o KR AAFHELL L 4 20 (1962)
(1985) ~ ¥ (1987) ~ B (1993) ~ t» 4 (1978)% 77 7 #F £ o {93 B T4y v e
G+ A 45 (5% 0 2008) - BBk A R BT i h? LA G 4E > bldokiesp
2 qbFREf s L2 2 R R S TR R R TR S 5 AL S e

P2 Eisfls lep 2 AP ERELRFEIUFEFHEI RIS
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Bt et b e ) LoKAE R N EAE B - SR A gt A S
R 12 45 8 4 15 £ 2 Shannon-Wiener’s index = ;% i# ¥ (Ludwing and
Reynolds, 1988; Krebs, 1999) » 2 #4544 47 v #-id 2 $3#& 2 T (Rapid
Bioassessment ProtocolII, RBPII ) (Plafkin et al., 1989) (% L% 5 %%
)T e R ARE

ALE A 2 L pleE2 A ol 2 Log (X+1)# 3 23+ 5 Bray-Curtis
ip R dicis > 0 % & & & 4~ 47 (Non-metric multidimensional scaling, MDS) %
WAM 2 REFEDLEERERIBRSTZH G BIRLREE
(Stress) » ¥ Z R E 5> 0.2 2do%k <3 0.3 FF > B & BLenjbitd & 47
BEE > A ¥ HEF o 0t Rqmpl 2 B g & Rz M % (Clark and Warwick,

2001) -
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=~ 2%

2010 &# (8 Bpl=b2 SBEHE" P)EFAAKELAT 6P 37 64+
fa(Taxa) (% 4-1)- ¥4 P % s 42T % s Sinogomphus formosanus *+ 2009
EIL G RED] 0 2010 £ 2 PN BLHE S BLA S S F LR PRI E
2010 & 4 ? 3 BIE PRI E o £ 32 p 2 £ §¢ £ 4 Stenopsychidae(~+ 4
24 )3 2010 £E A BV A Rl HEER Y 0 BT T RET Y =
FBIERE W E A SR Jﬁ;ﬁﬁéﬂ 2_ 2 & % Uenoidae *+ 2008 & 3] 2009
Fe miEekr 2010 £ 2 0 - BIER T p|sbak 4 E T 0 2010 £ 8
Tt E ERlek 2 2010 # 10 P NG K S - BUE PSS LR D o

Ltk RE SEEFEL L0 2 RE LY G A4 R B
182 viEgd P30 g ks F42 8% F RfmM#icd KT 2010
£ EA R R KRR B EicE § 2800~8000 A f (B AEEST 2 o)) (B 4-2) -
2010 # 2 7 11 #iEiplsk2 2010 # 4 0 LA S REb2 kiR AR LR

$ATH 0 8000 & A (BREST S 2 ) SEARI AT 2 4843 10 0 %
PEBRMEE - B 435 LarREY Ak ARE (AL T R
ShE) UPERHEERAEE ORI T F AR A2 AN FHEREE
#1000 ZHREE LY S 2 ABE S R S HRMEKE KT o d &G
400 %7 2005 & 2006 £ 2 2009 & & fhebrHEE Y 4 3] 6 gl gL
h > 2010 E B AP Z BA SPIEDFC B FE > 95 2300 2 1500

EA(BRES/T S 2 ), Hepd Enl & 20 7t 1400 & B (148 6/ T

o

N\

2 R)BEEHF 2003 LR ASR|sE - 2004 # 5% LK R|sE - 2007 E G
%%k~ 2008 & S ELA SRR o 17 - LG ikt 2005 & 2
2007 & @b F &5 0 &K A S4B H 0 X2 G P AT 2 ABR(F
4-2) 5 @ § LRl < 3] e ® d 2003 £ B 4n- R R R A 5

2007 #EA=4p b2 2 P A FIERHE @ L psELE > B 5 1400 & B (TR 8/
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Frd kR ARL

T a)e g SRl kR ABRE S A QKRR SR B R4 2 PR

3

é:_:%ﬂ » B 2008-&Z“’$’J»—:—d- e 2 J"'y_L r§ ’ J\ B ;u,,ﬁi& f—; 6000 » NL('E;

i

/T )z d A RER BBRE 5 1400 A A (B AEST S 2 )2 F
o5 2 & 2010 E (S A5 F 0 ki AP L 8000 & B (BAE/T S D
©)2 ¢ LAk R B#cE L 2400 B B (BAEEST S 0 % )2 B T T A )
(2003 # & 4=) > BrEHPIH2 P < Ak h A #E 5 1400 5 & (13 58 8/ >
2R AL F 0 R SF A E T A 700 A (BREST S 2 )T
© 7] 2010 £4- > pLplab BB P 2 3 1500 kA (BRES/T S 2 2) R RET
2003 & ok i 2 WAL SRl s (F) 4-2 2 B 4-3) o

EORls 5 PR B0 2010 £ 4 RE LR Y ahlicE ERIP 0 R R4
s Rk ® S d 2003 & 3] 2010 & 2. & Pl Shannon-Wiener's index ' #
BETFN X ST R LORR BB R BRI F A IR
taBcE R BRI G K e R 2 ABEY(F] 4-4) - 2010 # v 4R TRl -
PRI (5T 2006 £ w2 REE S 0 TS Lk~ R )iE 1.8-2.8 0 f
B LR 4 11(0.9-2.5) 3 & 0 BT EL LA SR (B A R L BORE BT )
*+ 2006 # & » # Shannon-Wiener's index j # # < Biig < 5 § > dpdict
TR 4 Fd 2006 # A2 1.0~2.0 e % 2 2006 & {52 1.5~2.5-2003
T| 2005 # = BUHERIE 2 Ap ok A 0L PR BRI PR SORIEES R 0 0
2006 & 2 2007 #R| A 4p T > @ P PRI T2 R % > 2010 & 2 0 2 40

ZEFRIEREG SRS F > 7120102 6% 8% 2 10 P RIERAPE &

ik

B AARL LG - RePB Y M o LK~ 52 T gL - B

Blxb 2 - BT PFRIEE G - LI R)HE et > Shannon- Wiener's index 2 &g

AooRlEE s M P ERELLEKEEA O HET N LD TR L
Lo ARNFERFRS LSRG X E ERh OBF > B E S Rk

PG S 0 T R B RARS 1§ i R 8 (] 4-4) o
d Pt L Rk ST L AP A T o BRI AT B RAT

4-11



Eal R

ﬂn'\

A B AR EREEY

T2 F(Rl4-5)c L&y geh EHRFF - 5 BPxb- RET &S g7 LR

2 OBERIRERGP R 2d P T g p 2007 A2 R Rl RE &S

“ml

b Y CIER R 0 T BEERIEE BA SRR G PR X H A SR
bRV AF AR TR 0 F 222006 £ {8 > Hipg s Bk b P oo ZLEGE
258 T2 BRI ERL CRENEF L ZBRTE AP
Shannon-Wiener's index z &% > — B35 F P5plsb 2 — B3 T MplsbEy i

LR P ORI T ARA 0 WIRAT G BRI RE(R 4-5) -

2003~2010 & & p|xk2. MDS » 78 >~ B 4-6 - # Stress & 5 0.20> #
ATEERE ERELRFR 2L N A o 8- HIPIE BT E R MR
FEERHRE 8 AR - FE oA B LRI Y- FE S FELSFRLT

A A 2000 £ 2 2010 £ 4 % B oo B f 2h iRl s B he g 1 sk g

s

WTRH AR ERPHRGHE AR B - BER o AT EET
HESHAREFE P AR - * v &4 (MDS 1§ ) 2006 # 7| 2007
EAHREWT v ARG > & 2007 £ 5L ER BN w A T o 2005 &
#tg R 4P 1T > 717 2008 £ ~ 2009 # 2 2010 & 54 =26 > A 2010 £ %
f;a w45 % 2003 # ko g s o B AW L EE o iz d E R
SRk FELEMBRPEE A ERT - 3 v 2 AHEEH E (R 4-6) -
PRBEY R TN 2010# 20 £P 0 EkERAT 5P 184354
(Taxa) (t# 4-2) - & F g%+ 5 Shannon-Wiener’s index 4 #ic £ i T 5
B(W A7) P akdge] o @R i %2005 & 87 Fiiidgdics 14 5
o REFS T A4 2008 E 2 0 2. 2.5 L BB fs 0 B e 5 2009 E 2 0 2
19> 7@ * 2009 & 6 % plw = 1 24, ¥ 2010 # 2 FFL 51 250 &
A WiET 752005 & 8 7§ fedtdpdick 5 1315 T 2 1 2006 & 7 7 3
Pedtdndics 2.0 BT 2 2007 £ 7 0§ HRibdndcho S 1.3 1 >
<3 2008 # 27 5P 823 S A F S BAT 222009 & 10 2 %4k
Man#c 16> 202009 # 6 * plw = 3 1.8> ¥ 2010 # 2 » g~ 1 21
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Fry kErasmy

(B 47)e PRFERF ZELE MR INNY BFET 2P 2 PP
EELAWT O THERLY R FRWET YL

H ¢

-~

122007 7% 2 2010 # 2 % 2% i B L B E (B 4-8)
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L

2010 £33 B ks fiF 60 374 644 f6(Taxa)'d E2 B & %% &
2003 & 46 4~ #8(3% » 2003) ~ 2004 & 43 4 #8(3% » 2004) ~ 2005 & = 2006
& 45 4 (3% > 2005; 2006) ~ 2007 # 48 4 (3% > 2007) ~ 2008 & 52 4 &
(3% » 2008)£r 2009 & 59 % (3% - 2009) » 12 % 1§ £ :#H(2000)4F %+ 40 - f&
P S fEHCGE E AR R S ETRT 6448 T R E R R
505 Mo

WEKRLRR 2 A BRI R kA 0 112005 # LB BE - £ H
=k B % 2007 # - 2008 & ~ 2004 £ > 4 EiE3 40 £ kbR R kA o
4 #(Chiu et al. 2008; %, 2009) - d i 4 8 (2003 # 3 2010 &)k & &
BR P EIE T ARESREEDER TR AR GRS R AHR
¢OREAIR S S B2 0t BT (380 2009) - o B 4-2 2 B 4-3 85T 5 4 ki
A i

Z 5% > 2005~2006 # ¢ < 4| G 42 B gt o BT R B R EK

Y

o
JFls

. 28 <A ahEFONE el & 20 5 3 02003 & 1 2004 & 47
BEAFR HARCF BB T -d BEF BT REIVEF LA
B PE HIEE B4 ¢ X A G 4P| § 0 B 4 LI G 4 3 2003 £ 4~ 2
2010 &4~ o LA S BIxEE - BUF T P52 R4 S iikcE Y 2009 £ 2 2010 &
AR R AR R R 2 B A RASE SRR H
F ool % (k0 2010) - &34 oA T 2 2% i (Top-down effect) -

ELE R O AT RS BRC Ea g SR E S R K > 2005
# 8 * Shannon- Wiener's index #iz ™ " » ¥ ¢ 2006 {¢ £ # Shannon-
Wiener's index :};, BT EAER #2004 2 2005 & 5 0] 0 ¥ s e 2006 £ e b
AR e Rl M BRSSO T TR R R S
Eridpsg s m @B B3 R blde §BplEk2 § it dp g 2004

ET7 029 Eh o HEATE R B HERA EF R0 Ak
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e F kEEAFAY

2 i@ FA(5% > 2005) ; ha T X EE RGN AR IRE R F iR

TR PR BT g e BB SR a3 2 E mL P
BFREFEFBEET B Gl RA BRI R TR B A S
)40 2005 & 2 7 o fAsEHIF F w4 0 A A d 2t dx(Chironomidae) & 1+ 6 -
EHE Y XL RPFA Fla 3 A% K LR AL R Shannon-
Wiener's index »ti%& % w0 2_ 3% ¥ T "5 4541 (5% > 2005) » ¥ ¥ 12006 £ 1
5+ 2 2 6 % Shannon- Wiener's index w % % it » ¥ 2t ¥ 2007 & ~ 2008
£ ~2009 £ 32 2010 # AP T PFEH B E R o THR A EP TRk F R

f*rs

= 4
Eliag) -

Faara REH R Ao mBIRFEEFRECERZE BA

~=h

ZABEFIR AT S e BT
12 2003 ¥] 2010 £ 7 RBPIl #icigm 3 » & pls B kWS > Himk

A g AEe 70 Ra T RHDE T O FREER L w S hp R FS

!

o

PR TR AR TS BRI S B T B L bR R

>
P2
-

PEE SR e itk AN RS S Rl A A B S
F R RBPIN =S infin » A kA s $hi: e % nEhkHT

Rl B E- KPR BRAEAEELE 0 27 % RBPI kE o

=K

przodh s Bl E R IR EHLE 0 S BRI RSN REET R S g R
R 2007 42 & Pl EEEEE 7T VR 2 EA SRRV
BEFLEFTAR P EEERP T RBPI&FF * X RIIEHARE B
PRz R it E i MR R

B X% T2 Bbg o opls>Y 2006 # 3 2010 # 2. Shannon- Wiener's
index # RBPII #icig L &+ F = *T% [ 4= [f] © §2 2 /1 (2003 # 3 2006 # )75 #% =
I % 0 10 Z2 3 2010 Ew AR F ORI - BUFERIE(RE®3) 2 Shannon-
Wiener'sindex » #:iE/1L 5 % > 272 SR % 3 2 £+ Tr ¥k &2 2006
E R TR M W AT TR GER R P RIe R Gk e LR R
F 52 - BEMER|EE 2 Shannon- Wiener's index 2 RBPII # i >t 2003 # 1
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2005 &£ » < 3K FI‘A;'F'&‘%E» lﬁ‘/\\lwi J\-ﬁ%] /}E‘I—rﬁ”7ﬁ‘{' o Pl "*7’:\%

¢,

fcisz 2006 & ~2007 &£ 2 2010 #0535 5 B4 o L KB KRS &

k=

fAR R A Rt S 0 d 3 BLEERIEEST 2008 # 2 2009 £i2F E T
Bo B LE KRS AP H PFEY BT RIE LL 0 2009 # F7H 2
ZRlE (- BEHE L PEE - BT AR BELA Splekt 2009 £ L 22 BB HE
A0 ¥t & AR 1T (5% 0 2009) > 2t 2009 £ 2 2010 & > & 300 R EEIR T

Yo A o RlEb AR R > Tt S R B Rl R LR RS2

PEREREPRE M R FEDRERIZLL ARG ARt F
5B TR o
%%ﬁ%@ﬁiéﬁgéiéﬁ%ﬁﬁiﬁﬁ\vﬂ“@¥m§ z

Bhfos a2 @, 123§ Eafoaw £ (Bednarek, 2001) - {345 i&

l\“‘

SR AR > AF Y S E AR OB SRR LR iR

?m

M2 a2 &3 3> TRLED SR KRR HESCEEF LN

¥
poi]

F)H-G At o P ind PR (S F g R R L > @ 2
a2z Fr(REFATRA U FLIASF I GHELEFTRE) 2 ¥
FTHEHREZRILRYTH ARG AT 2 A o P2 EIPIEY o Kk
Lo EAEEE LB e E B4 s As (Fuzzy coding) 0 £ 4%
P fEH T L AR N AP HERE SR B HF A P E AW
PR PG RN AR g 2 E L BN 4 22
frlie it ~BAZPSELE WY R T ET 0 3 R AR T
PREPRE ol Fla @AY 3]s 4L AT b
RER 2 R bR Ldep 2 B R IAR R R s R R aR s 5 Bk
LA 2 PUSFLE B3RP 2 gl vt RN 2 AR R

L ARR 2 2 At o

i
Wa

ﬁﬁ@ﬁi@$£@¥@§’ﬁ
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I~ B3

%

R E RN A BEE E R A e o KRR ST 2003 £ £
RenE R O>HEZAFEN2004 & 2" P FHE AN ES PRERIR
hE&2Eatard damEindEa PR TEARY > PEREREREAR
I wAR 2 S w0 2004 & T L E F| 2006 £ 0 - L EEA B e fE 0 i
R m T R S ROl e fd o d 2 2006 & B b AR R ok R RG]
2007 £ &4~ L j2p 2 LR PR RA MG B 5 I g (3% 2007) 0 #
W 2007 £ (5L E s BB 3 2008 £ R A ) e A B R
A4 HBETHE S D REYSE AN pA L RERL ZSHE S
HESHZ2 B2 PP (3%02008) > @ d fraE P <A adalicdye FF ORI
HE A HERSHE 2 F 2 B (37> 2009) > F BT i 2009 £ E iR S R
2010 & # 4~ 2_4p7E w4 > ~ 48 B & ¢ £ 14 Stenopsychidae 2 3 4c (+ 482} 47
fa)% 2 ¢ %% Uenoidae 2 #fEzedk > AP SR &2 F AT FL &Y
Hoamend gtk

MDS ~17° Bgor 5 25 2Rk 5 - ¥ > A B b i V- ¥ > 277 %
R AR SR # L B AP0 2R A 2009~2010 & B 4nfod @ sk
WMDS A 47RlY B o A Ao Bl AR LRI B IR G o “f K
PHIERIEE S LA HR G ERE v Lo RECRERHT SRR L
R ERSESRT k- B HEREE 0 85 2006 £ o] 0 Flut 2006
7] 2007 & & 4> R g B4ew £ 0 & 7 2007 & 15 L & chig e enT 4 o

RIE R Sper F CHRSHEDIRE E4 TR 7 ﬁ@ﬂiﬁwfiﬁﬂﬁﬁ
2 o d 2009 #£22 2010 & &£ 4= > 1% 2009 £is L E LKL NEL BEF E A4
AR E B EARF AR A, o T8 W 4 2009 £ E g s 33 0 4piTt 2002
EE R 3 2010 # 2 2003&&Mp1‘#7}51‘r HH o

N AR AR AR R AR F A R R AR
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Wik okis fdp c PR FIES 0 R SRR AR E R LR
2 fﬁ#'f"i’%lﬁ]l\°ﬁ\2005ﬁié‘l RETFRLNEE XA

DOAERER L S ML BT R AR T 2§ R B
% 2007 & 7 7 T 55 kg Bt B € se e PUi 1 40t 2008 20

T e S g Bl A S LE 0 A 2008 & 70 Bs o B

3] 2009 & 2 *

TR EARS o 2222009 £ 6 ¢ v H > FHAF 2010 F2 20 o

—-A—

2 2L 2§ 02010 £ 2 0 PR ALY TR G SR 2l i T

i{,\%‘b » F]pt B —&ﬁftl % v g d 2R %H‘— P52 ﬁ%—h" ERE ‘ﬁfé'ﬁ—ﬁ*% P

RS T2 - BT AREFE ¥ - S0 (40 2010) 0 Fav i A Es
i FEAPREEH - &= 5 wip R 6] 2 (¥ 2010) 7 g+ 4%

WS HEET O o
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Frd kR ARL

IR R B e

(<) FiEs

. P EER E MEH 4 0 d 2003 £ 6 P 27 § 46 448 (Taxa) # 4 & 2010 &
2.6 B 37 # 64 4 & (Taxa) - 2009 & i # £ 2 42 ¥ % k& Sinogomphus
formosanus (¥4 P @5 b&ft)*t 2010 # 5 4k K se
A< 3ep 2 £ % 7 1 Stenopsychidae © #c£ #i 4c - 2008~2009 # ;2 3 f& 2
2 ¥ %% Uenoidae *t 2010 # § # e A iPins L 2p - F A7 73
e ke Pdp ik e
roPeig 4 47375 2 11 (Rapid Bioassessment Protocol IT, RBPIT ) i {7 3+ 3%
B EpEARFTIY RIFT R -

Lot kiR IR EF E S LA 2 VERFE > T RRIRT A
FixFo peberikY LA ARE(RTEHF LT L SRR
EREARE A FIANZFEEERRN -

. LA S plEk 2006 & & 2010 # 2. Shannon- Wiener's index 2 RBPII # i 4
1 T UK BB © # (2003 # 3 2006 &) 42 IR % 0 122 3 2010
£ WA E Rl - Rk (R £ % %) 2 Shannon- Wiener's index + i /-
B AT H I RERR 2 RY iR k¥ wiTIi e B Sk

. 2003 & 1] 2010 # & ipl=k2. MDS » 7887 7 25 ikipl=bd 8 # % 5 -

H

ORI T - 0 8 AT 2000 £ 2 2010 E PG 2 B 0 B4 %
ERleE et B R APIT B2 ARBS 0 X ¥ A p e %0 2003 £ 2 2010
& E R AT -
FRRER RS 2 R 2 SR SR B ERE T
s

(=) &

1. L K2 BRFHT s BEY R 2 T7 Fi2sk
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ERP 50 B B S
T A LT L

2003 1 2005 # L ;‘id(ﬁi%l rizo b s BURIEE2 S R 2 RBPIL4p#kc
RS FRA PR BT LA SRIFE S B 0 PRI 2006 # 2 2007 & 0 5 R
L P PFRAT P2 Rk o - BLHER|RE>Y 2008 £ 2 2009 £ EORIF
Ao S ERBTR > BERE TP REEE B RE L EEL SRR
¢ Shannon- Wiener's index 4p+* # /2 3 — kg4 - 2009 # 773 2 = Bl
(-5 P52 - 5T ) Bkt 5P R T A2R - 122 Shannon-
Wiener'sindex E# g g o Blxk 5 Mo R b g% X LA KBRS E

BRI F M FEDERZ LD ARG ERF RS ZFEM G-
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e g kEEAFE

Al

e 019850 pAAKERE AR ER LA FIKRE AR o

PP F = 210370 ST k2 gl GPHBFAR (PR cHEFTEE
3 0 % 27 ¥ > 153-159 F

frhfosz 1978 £ A FWAAALS 2T - B E 2B Ep g ET
% 21 # > 133-180 | -
Loty (W) 1962 ke b B F o AR A7 o

AHEP 51992 A BIET c W p APEEE e LP S o

THEM 1999 @ AL FHRMOP EREL BFET o A5 P RS RESE
W ko TR EELRE LM o

B 2009 c FEER REIRE P E BIEN
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AF ke~ 2 B (individuals / square meter )

Fr g kR AFT

Order Family Taxa FeLEE CBUHE ORA S B LR RN L - BUFL F - SR T F
Coleoptera Dytiscidae Deronectes sp. 1.8 17.9
Elmidae Zaitzevia sp.A 103.9 77.0 281.31286.4 4085 247.2 23.3 96.7
Zaitzevia sp.B 12.5 3.6 1.8 233 9.0 125 3.6
Hydrophilidae Ametor sp. 1.8 1.8
Paracymus 1.8
Scirtidae Cyphon sp. 571.5 148.7 1254 191.7 53.7 32.2 19.7
Diptera Athericidae Asuragina sp. 3.6 1.8 3.6 1.8
Blepharoceridae Agathon sp. 1.8 5.4 16.1 1.8 3.6
Bibiocephala sp. 14.3 7.2 1.8 9.0 1.8
Canacidae Canace 1.8
Ceratopogonidae Bezzia sp. 19.7 251 1433 448 125 788 3.6 32.2
Chironomidae Chironomidae sp.B 1909.9 942.4 1187.9 1241.6 994.4 2956.2 2911.4 404.9
Chironomidae sp.C 2329 661.1 2277.2 745.3 494.5 2583.5 317.1 705.9
Chironomidae sp.D 3.6 36 125 107 3.6 143 1.8
Chironomidae sp.E 3.6 1.8 19.7 9.0 1774
Chironomidae spp. 198.9 216.8 587.7 245.5 216.8 1992.3 464.0 318.9
Tanypodinae spp. 308.2 96.7 585.9 114.7 86.0 974.6 132.6 166.6
Empididae Chelifera sp. 36 96.7 1.8 5.4 5.4
Clinocera sp.A 1.8 1.8 7.2 3.6 1.8 1.8
Clinocera sp.B 3.6 1.8
Dolichocephala sp. 1.8
Trichoclinocera 1.8
Scathophagidae Scathophagidae 1.8
Simuliidae Simullium sp. 985 645 6271 95.0 292.0 57.3 77.0 141.5
Tipulidae Antocha sp. 215 102.1 265.2 23.3 93.2 861.8 284.9 150.5
Dicranota sp. 3.6 1.8
Eriocera sp.A 198.9 170.2 618.1 1469 136.2 57.3 54 179.2
Eriocera sp.B 123.6 179.2 455.1 238.3 2329 2759 39.4 186.3
Unknown_Diptera Unknown_Diptera 26.9
Ephemeroptera Ameletidae Ameletus camtschaticus ~ 539.3 130.8 150.5 55.5 1.8 7.2 16.1
Baetidae Baetiella bispinosa 914 287 3888 78.8 388.8 66.3 842.1 403.1
Baetis spp. 2608.6 1616.1 4697.7 1091.1 1589.2 5516.4 2207.3 2588.9
Pseudocloeon latum 465.8 449.7 6754 354.7 7525 392.4 1236.2 1080.4
Caenidae Caenis sp. 5.4 17.9 3.6 1.8

(FH KR 25 FH)
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241 FHEH RN 2010 22 k3 A FRES2 BAE (individuals / square meter ) ()

Order Family Taxa Pl L CBHE OBLA S B ULOE TS L - B - BT
Ephemerellidae  Acerella montana 25.1 36 215 322 125 23.3 5.4
Cincticostella fusca 1.8 3.6 3.6 1.8 3.6 3.6
Ephemeridae Ephemera sauteri 69.9 19.7 233 3.6 66.3 18
Heptageniidae Afronurus floreus 154.1 59.1 100.3 179 37.6 37.6 46.6
Afronurus nanhuensis 305 66.3 3.6 18
Epoerus erratus 26.9 5.4 3.6 1.8 43.0 19.7
Nixe sp. 35.8 72 484 14.3 7.2
Rhithrogena ampla 2128.5 2058.6 5158.1 1909.9 3418.4 765.0 1479.9 3069.1
Leptophlebiidae  Paraleptophlebia sp. 3458 233 19.7 10.7 1.8 1.8
Odonata  Gomphidae Sinogomphus formosanus 3.6 1.8 1.8
Plecoptera Leuctridae Rhopalopsole sp. 32.2 3.6 7.2 7.2 3.6
Nemouridae Amphinemura sp. 788 824 8546 75.2 159.5 213.2 188.1 143.3
Protonemura spp. 72 287 609 9.0 484 26.9
Perlidae Gibosia sp. 3.6 358 54 233 269 358 5.4
Neoperla spp. 98.5 553.6 989.0 385.2 299.2 139.7 116.5
Styloperlidae Cerconychia sp. 43.0 143 179 107 1.8 1.8 3.6 1.8
Trichoptera Apataniidae Manophylas sp. 9.0 1.8 394 1.8
Glossosomatidae Glossosoma sp. 179 358 89.6 394 1075 16.1 46.6
Hydrobiosidae Apsilochorema sp. 215 125 107 161 9.0 5.4 10.7
Hydropsychidae  Arctopsyche sp. 3.6 5.4 1.8 1.8 1.8
Hydropsyche spp. 28.7 87.8 415.7 103.9 2544 10.7 526.7 462.2
Hydroptilidae Hydroptila 32.2 1.8
Lepidostomatidae Goerodes sp. 9.0 3.6 54 305 9.0 7.2 1.8
Leptoceridae Leptoceridae sp. 1.8
Polycentropodidae Plectrocnemia sp. 5.4 7.2 1.8 1.8
Psychomyiidae Psychomyia sp. 3.6
Rhyacophilidae Himalopsyche sp. 72 16.1 3.6 1.8 107 7.2 26.9
Rhyacophila nigrocephala 1415 361.9 4443 152.3 238.3 378.0 120.0 232.9
Rhyacophila spp. 19.7 43.0 627 322 627 3.6 75.2 215
Stenopsychidae  Stenopsyche sp.A 50.2 96.7 127.2 143 80.6 1.8 177.4 209.6
Uenoidae Uenoa taiwanesis 125 3.6 18 3.6
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W Yo,

k2 B A FRESZ B (individuals / square meter)

Order Family Taxa FREETE PREEY R
Coleoptera Elmidae Zaitzevia sp.A 7.2 7.2
Diptera Blepharoceridae Agathon sp. 9.0

Bibiocephala sp. 16.1 1.8
Ceratopogonidae Bezzia sp. 1.8
Chironomidae  Chironomidae sp.B 1216.5 439.0
Chironomidae sp.C 487.3 168.4
Chironomidae sp.D 84.2
Chironomidae spp. 263.4 69.9
Tanypodinae spp. 394 26.9
Empididae Chelifera sp. 1.8
Clinocera sp.A 1.8
Simuliidae Simullium sp. 50.2 3.6
Tipulidae Antocha sp. 25.1 16.1
Dicranota sp. 1.8
Eriocera sp.A 3.6 1.8
Eriocera sp.B 16.1 7.2
Ephemeroptera Ameletidae Ameletus camtschaticus 1.8
Baetidae Baetiella bispinosa 75.2 26.9
Baetis spp. 148.7 281.3
Pseudocloeon latum 272.3 288.5
Ephemerellidae Acerella montana 3.6
Heptageniidae  Afronurus nanhuensis 1.8
Epoerus erratus 7.2 251
Rhithrogena ampla 344.0 250.8
Plecoptera Nemouridae Amphinemura sp. 59.1 123.6
Protonemura spp. 54
Perlidae Neoperla spp. 5.4 16.1
Trichoptera Glossosomatidae Glossosoma sp. 5.4 41.2
Hydrobiosidae  Apsilochorema sp. 5.4 7.2
Hydropsychidae Arctopsyche sp. 3.6 9.0
Hydropsyche spp. 73.5 120.0
Rhyacophilidae  Himalopsyche sp. 3.6 10.7
Rhyacophila nigrocephala 68.1 35.8
Rhyacophila spp. 14.3 125
Stenopsychidae Stenopsyche sp.A 1.8
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ABSTRACT

Taiwan masu salmon (Oncorhynchus masou formosanus) is one of the
endangered species of conserved wildlife. It is also a Taiwanese endemic
wildlife since the glacial epoch. However, owing to the impact of Typhoons,
floods, agriculture development, dams, etc. on the environmental habitats, the
survival of wildlife has been seriously threatened. The Shei-Pa National Park
has engaged the investigation projects on the population circumstances of
Taiwan masu salmon since 1994. Those projects have aimed to understand
and to control the current statuses of the population, age structure and
distribution areas. On the basis of those data, the Shei-Pa National Park may
make proposals of projects for restoration of Taiwan masu salmon.

Beside the investigation on the 8 joint site every two month, the overall
population investigations for Taiwan masu salmon in the Chichiawan creek
have been conducted between Feb-App and beginning June of 2010 in order
to know the population and the distribution of new born juveniles attending to
the salmon group and the distribution and number of the adults before 2009
breeding season.

The major findings are as follows:

1. The population survey on the joint site had completed six times and the
result revealed that only a few difference with the data over the years. However,
compare with the results of past two years, the joint site of Gao-shan creek had
more salmon in August and in October.

2. The result showed that salmon was 3,377 in June of 2010, and the
amount of the one-aged juvenile was 1,302, the two-aged adult1,517, and the
three-aged adult 558. The salmon was 4,149 in October of 2010 which is the

fourth top number of past years, and the amount of the one-aged juvenile was
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1,443, the two-aged adult 1,922, and the three-aged adult 784.

3. The result showed that the population structure of salmon were
bucket-shaped in June and October of 2010, which the two-aged adult took the
most part of salmon population. In conclusion, the population of salmon was
well renewed this year.

4. Compare with the results of last year (2009) revealed that only a few
difference with the salmon population amount in this two years. The result
showed that the population of Taiwan masu salmon was less affected by
nature disasters, which all the paths of typhoon were not went into Wu-ling
area directly this year.

5. The wood dam and residue checkdam in the Gao-shan creek had
been cut and investigation should be carried out in order to see whether the
wood can be drift by the flood.

For short-term strategies:

The wood dam and residue checkdam in the Gao-shan creek had been
cut and suggest that Shine-Ba National Park could check whether the wood
can be drift by the flood after typhoon.

[ Keywords] Formosan landlocked salmon - Oncorhynchus masu

formosanus -~ population censuses ~ population ecology
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ABSTRACT

The purposes of this year’s research on mammals are two fold. Firstly,
we wish to determine if small mammals in riparian forests, especially
insectivores, would use trees as foraging habitats. We also wish to assess
the distribution of water shrews, a protected and rare insectivore species, by
using a non-lethal hair/feces trap designed for this project.

We sampled small mammals in riparian forest with Sherman traps on the
ground and plastic pipes fixed on the trees. Three grids of 8*8 sites were
established in the forest (with a total of 192 Sherman and 192 pipe traps).
Hair/feces traps were tested in June. All traps were baited with frozen meal
worms.

Eight species of small mammals were collected on traps on the forest
floor from February to October (individuals caught in descending order):
Apodemus semotus, Eothenomys melanogaster, Soriculus fumidus,
Anourosorex squamipes, Crocidura tadae, Niviventer coxingi, Niviventer
culturatus, and Mustela sibirica. Three S. fumidus were caught from pipes in
June; Two A. semotus were caught from pipes in June and August.

Six species of mammals were collected on hair/feces traps in August and
October (individuals caught in descending order): Apodemus semotus,
Niviventer coxingi, Eothenomys melanogaster, Micromys minutus, Crocidura
attenuata or tadae, and Muntiacus reevesi micrurus.

[ Keywords] riparian forest, rodents, insectivores, hair/feces trap
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ABSTRACT

The data formats for collecting raw data of the project “The Long Term
Ecological Monitoring and Ecological Model Establishment for Wulin Area”
adopts “the Common Ecological Investigation Data Format” designed by the
Research Center for Biodiversity Academia Sinica on the basis of Darwin Core
2.0 and ABCD Schema, the common formats in the worldwide, with some
modifications for the requirment of chinese language we use.

For the need and the convenience to exchange data internationally, the data
in the project are recorded in XML format which is also internationlly adopted.
In addition, to compensate the need for information searching and
presentation, the relevant databases were established at the same time.
Currently, partial raw investigation data has been preseved digitized and is
availabe online (http://wlterm.biodiv.sinica.edu.tw). The project sponsors and
data providers as well as the general public are welcomed to inquire and
download the data as they need.

Immediately feasible suggestion:

To meet the need of data long period preserving and international data
exchange, investigating data should use XML format.
Medium long-term suggestion:
Currently, LSID is promoting by many international biodiversity institute,
although it haven't been widely accepted, we should still notice its
development in the future, and keep up with the international step. All
collection data of this project has already been endowed with a Global Unique
Identifier according to the LSID format.

[ Keywords] Darwin Core, raw data, Ecological Investigation Data, LSID
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