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Abstract

The Formosan landlocked salmon (Oncorhynchus masou formosanus), an endangered
species, had ever inhabited in the upper branches of stream Da-Chia. However, the distribution of
the salmon only exit in stream Chi-Chia-Wan in last a number of decades. Due to the government
policy, Shei-Pa National Park recently devotes to recover the salmon and release the cultivated
breeds in several historic rivers. Therefore, a comprehensive and systematic monitoring and
assessment of the new selected habitats are indispensable. This study was aimed to monitor the
water quality, riparian vegetation, fish distribution, aquatic insects, as well as the spatial pattern
of microhabitat of the stream. Additionally, the overall evaluating data will be combined into an
ecological database and compared to that of stream Chi-Chia-Wan in order to propose
ecologically suggestions for the restoration of the Formosan salmon.

Over two years investigation, two historic inhabiting streams and two streams considered for
cultivated breeds release have been assessment. The results indicated that the overall habitat
quality of stream Lo-Ye-Wei is similar with that of the Kwan-Yu-Tai site, however, the water
quality of 1-Ka-Wan site is worse than that of Kwan-Yu-Tai site and almost close to that of the
Yu-Shan stream site. Three samplings of Le-Shan stream on Oct. 2011, Apr. 2012 and Oct. 2012,
the collected data indicates that the water quality and aquatic insects distribution are good enough
for salmon habitat; however, the channel is still in a relative unstable situation, the hydrological
events may result in a significant impact on this candidate for breed salmon release. The increase
of fish population in the Lo-Ye-Wei between the censuses in the December of 2011 and 2012
was significant with a total of 1269 fish in 2012 over 2.5 times the amount of 519 fish in 2011.
This significant boost of salmon population in Lo-Ye-Wei indicated that the assessment strategy

is feasible for the salmon release.

Key words: the Formosan salmon; stream Da-Chia, stream Chi-Chia-Wan, water quality,

aquatic insects, microhabitat, fish, riparian vegetation, ecological database
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Abstract

The Formosan salmon (Oncorhynchus masou formosanus), an endangered
species, had ever distributed in the upper branches of stream Da-Chia several decades
ago. Until now the endangered salmon naturally inhabit in stream Chi-Chia-Wan. Due
to the government policy, Shei-Pa National Park recently devotes to recover the
salmon and release the cultivated breeds in several historic rivers. Therefore, a
comprehensive and systematic monitoring and assessment for the new candidates of
habitat are indispensable. This study was aimed to monitor the water quality.
Additionally, the overall evaluating data will be combined into an ecological database
and compared to that of stream Chi-Chia-Wan in order to propose ecologically
suggestions for the restoration of the Formosan salmon. Over two years investigation,
the results indicates that the water quality of Lo-Ye-Wei stream is similar with that of
the Kwan-Yu-Tai site, however, the water quality of I-Ka-Wan site is worse than that
of Kwan-Yu-Tai site and almost close to that of the Yu-Shan stream site. Three
samplings of Le-Shan stream on Oct. 2011, Apr. 2012 and Oct. 2012, the collected
data indicates that the water quality is good enough for salmon habitate.

In light of this study, two suggestions were proposed: (a) in short term, the
successive monitoring of water quality is nessary because the salmon is susceptible to
aqueous condition; (b) in long term, an eco-oriented management of land-use in

Wauling catchment is indispensable.

Key words: the Formosan salmon; stream Da-Chia, stream Chi-Chia-Wan, water

quality monitoring
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#1-3 ®P 3T T2 pEd 4k R 1% 1 (2006.9.6.)

b, Ak
KR
b33l &4 b33l &4
B E(C) 1.5~21.5C 3~28°C
7 % (mg O2/L) 50%>9 50%>9 50%>8 50 %>7
100%>7  (6mg/lL 2 +) 100%>5  (4mg/L 12 +)

pH 6~9 6~9
R /5 F 48 (mg/L) <25 <25
BODs(mg O,/L) <3 <6
BifL B (Mg POJ/L) <02 <04
LTABEAWINLY) <30 <9.]
?Lé@;@ :§4§

B <41 <20.6 <41 <20.6
(MgN L")
4 (mgN LY <0.03 <0.78 <0.16 <0.78

(F 4L k& : Directive 2006/44/EC of the European parliament and of the council of 6
September 2006)
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Abstract

To understand the channel environments of the releasing sites of the hatched
Formosan Landlocked Salmon, four observatory reaches were investigated,
including cross and longitude sections survey, substrate composition, and physical
habitat patterns. This project applied the same survey and analysis methods used
in past several years of STMD project. Based on this year investigations applied
at February and June, two of these four channel reaches were under slight
scouring. For physical habitat, the riffles and slow water were the major
compositions for the observatory reaches. To compare the environmental
settings for the Formosan Landlocked Salmon, three observatory reaches of
traditional habitats in STMD project were compared to confirm the feasibility of

these four channel environments.

Keywords: Formosan Landlocked Salmon, Luoyehwoei Creek, Gaushan Creek,

habitat composition
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(FAR KR A7 7 T4
% 2-8 B LEHFHEERG TIOHRZ
B P E 2012/04 | 2012/10
T iay *% 0.048 0.052
(FR KR 27T T
%29 RyRFLGZ
S5 AR LA i
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
%210 RELIERIBLATA GG
F 1 2 3 4 5 6
p Ay
2011/02 28.6% 0.0% 2.4% 9.5% 54.8% 4.8%
2011/06 19.0% 9.5% 4.8% 4.8% 38.1% 23.8%
2011/10 11.9% 7.1% 4.8% 4.8% 42.9% 28.6%
2012/02 0.0% 23.8% 23.8% 21.4% 9.5% 21.4%
2012/06 0.0% 2.4% 7.1% 14.3% 52.4% 23.8%
2012/10 14.3% 26.2% 31.0% 19.0% 9.5% 0.0%
(FH &R 277 FTH)
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2201 PRFES-BELAFTA G
2® 1 2 3 4 5 6
2011/02 375% | 83% | 42% | 83% | 2920 | 12.5%
2011/12 21% | 271% | 125% | 250% | 20.8% | 12.5%
2012/02 16.7% | 292% | 10.4% | 250% | 0.0% | 18.8%
2012/10 125% | 167% | 6.3% | 18.8% | 25.0% | 20.8%
(FH kR 27 TH)
2212 FBEE LT RFAFH 0
?? 1 2 3 4 5 6
2011/02 67% | 67% | 67% | 00% | 733% | 6.7%
2011/06 133% | 67% | 6.7% | 200% | 46.7% | 6.7%
2012/02 00% | 20.0% | 40.0% | 13.3% | 13.3% | 13.3%
2012/06 00% | 13.3% | 133% | 13.3% | 60.0% | 0.0%
2012/10 00% | 26.7% | 53.3% | 20.0% | 0.0% | 0.0%
G A =g )
2213 AL AFA G
¥ 1 2 3 4 5 6
p
2011/02 13.3% | 13.3% | 33.3% | 13.3% | 26.7% | 0.0%
2011/06 400% | 133% | 133% | 133% | 67% | 13.3%
2012/02 00% | 20.0% | 40.0% | 33.3% | 6.7% | 0.0%
2012/06 00% | 33.3% | 333% | 20.0% | 13.3% | 0.0%
2012/10 6.7% | 733% | 20.0% | 00% | 00% | 0.0%

(FH K 255 )
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3214 § LT HLATA GO

F 1 2 3 4 5 6
p iy
2011/02 46.7% 6.7% 20.0% 6.7% 13.3% 6.7%
2011/06 26.7% 33.3% 20.0% 13.3% 0.0% 6.7%
2012/02 20.0% 0.0% 53.3% 13.3% 0.0% 13.3%
2012/06 0.0% 6.7% 46.7% 33.3% 13.3% 0.0%
2012/10 13.3% 40.0% 40.0% 6.7% 0.0% 0.0%
(FH &R : ## L )
3215 BAGERFA G 6
?? 1 2 3 4 5 6
2012/04 6.3% 14.6% 27.1% 31.3% 8.3% 12.5%
2012/10 7.1% 16.7% 31.0% 26.2% 4.8% 14.3%
(F# ki - #8F FH)
% 2-16 REERERNEZEFEZEENLS T
24 A i : :

T Rapids Riffles Slow water Pools
2011/02 5.3% 47.4% 26.3% 21.1%
2011/06 0.0% 69.0% 31.0% 0.0%
2011/10 0.0% 35.7% 50.0% 14.3%
2012/02 2.4% 69.0% 26.2% 2.4%
2012/06 0.0% 35.7% 52.4% 11.9%
2012/10 0.0% 38.1% 52.4% 9.5%

(FHRIR : 22 7o)
%217 PRWFEF L2 BPHRBEFIUNLS ¥
£ 44 i

] ;‘,JF'% Rapids Riffles | Slow water Pools
2011/02 0.0% 48.0% 40.0% 12.0%
2011/12 8.7% 65.2% 23.9% 2.2%
2012/02 6.3% 52.1% 39.6% 2.1%
2012/10 0.0% 25.0% 64.6% 10.4%

(FHR K A5 T

2-17




4218 B EF L 2 B BRBEENLSH

£ 37 fi . .

T Rapids Riffles Slow water Pools
2011/02 0.0% 55.6% 22.2% 22.2%
2011/06 0.0% 41.7% 33.3% 25.0%
2012/02 0.0% 53.3% 40.0% 6.7%
2012/06 0.0% 20.0% 46.7% 33.3%
2012/10 0.0% 20.0% 73.3% 6.7%

(FH &R L TA)
% 2-19 k2 e BBEALS
i:i,j ] &r

; ;JFM Rapids Riffles Slow water Pools
2011/02 0.0% 100.0% 0.0% 0.0%
2011/06 0.0% 100.0% 0.0% 0.0%
2012/02 6.7% 80.0% 13.3% 0.0%
2012/06 0.0% 26.7% 73.3% 0.0%
2012/10 0.0% 80.0% 20.0% 0.0%

(FARA: 2FLTH)
%220 3 BETAZEFRREIULS N
&3 A i . .

T Rapids Riffles Slow water Pools
2011/02 8.3% 41.7% 41.7% 8.3%
2011/06 0.0% 50.0% 25.0% 25.0%
2012/02 0.0% 57.1% 42.9% 0.0%
2012/06 0.0% 16.7% 58.3% 25.0%
2012/10 0.0% 58.3% 25.0% 16.7%

(F# R - A T
2 2-2]1 BLEz #yr RBEENL
A i . :

T Rapids Riffles Slow water Pools
2012/04 0.0% 64.6% 18.8% 16.7%
2012-10 0.0% 59.5% 21.4% 19.1%

(FHR K A5 T
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%222 BREEREABLEZPUR

p ey T AR | R AR IR FE
2012/02 0.96 0.7 0.80
2012/06 0.8 0.79 0.79
2012/10 0.92 0.94 0.93

(FHR KR 277 FTH)

2223 PRAWES B X3 kPR

p 2 AR | KA &
2012/02 0.94 0.82 0.87
2012/06 0.7 0.97 0.80

(PR R A E A

%224 a@EF LT AR LIEZ PR

p i AR | RF AR 0L R FE
2012/02 0.92 0.34 0.60
2012/06 0.65 0.98 0.77
2012/10 0.94 0.83 0.87

(FA Rk A g T

% 2-25 Bishxhpr B L% 2 R AE

p iy HE AR | AT AR FE
2012/02 0.93 0.93 0.93
2012/06 0.58 0.45 0.52
2012/10 0.92 0.30 0.58

(FA iR 0 2 F T A

%226 FHIETMABLEZ PR

p B AR | KA A =&
2012/02 0.91 0.81 0.85
2012/06 0.59 0.45 0.52
2012/10 0.96 0.51 0.69

(FA km 2 F T )
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4227 #1523 LikpR

p Ay B AR | RF AR K&
2012/04 0.94 0.76 0.83
2012/06 0.96 0.91 0.93
(FH KR AP FTH)
%228 BREREABRAL c2ApNR
p iy BEARWR | RFAR R &
2012/02 0.88 0.67 0.76
2012/06 0.86 0.49 0.65
2012/10 0.82 0.94 0.87
(Fo & s & Fm g T
4229 PRWES-_BEREBEA SR
P AR | RFAR R &
2012/02 0.98 0.85 0.90
2012/06 0.14 0.97 0.53
(Fo & s dFm g T
%230 sBEFLTARA PR
p 3y HE AR | AT AR FE
2012/02 0.98 0.45 0.66
2012/06 0.67 0.54 0.60
2012/10 0.53 0.95 0.70
(FH# % 2F L)
% 2-31 HEEARE 2 APIR
p g A0 R | R AR 0L R &
2012/02 0.74 0.90 0.81
2012/06 0.71 0.72 0.71
2012/10 0.20 0.59 0.41

(FA &k
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% 2-32

4 ET EARA S 2R

p ey T AR | R AR IR FE
2012/02 0.98 0.67 0.78
2012/06 0.84 0.88 0.86
2012/10 0.36 0.51 0.44
(FRE Rk A T
% 2-33 BLEZABRL SR
p 2 AR | KA &
2012/04 0.84 0.79 0.81
2012/06 0.36 0.82 0.57
(PR R A E A
%234 REEEAFHERFECZPNAR
p 2 AR | KA K&
2012/02 0.28 0.46 0.37
2012/06 0.98 0.28 0.59
2012/10 0.84 0.94 0.88
(FH &R AT FHR)
%235 PRWES-HERFHEERFCLPNA
p i AR | RFAR LR FE
2012/02 0.60 0.91 0.73
2012/06 0.16 0.97 0.54
(FH iR 2T TR
%23 @B LraFHERECIANA
p B AR | KA A =&
2012/02 0.59 0.45 0.52
2012/06 0.88 0.30 0.57
2012/10 0.55 0.75 0.65
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# 237 BEEHAGHERETZAPUR
p ey T AR | R AR IR FE
2012/02 0.03 0.90 0.47
2012/06 0.98 0.90 0.93
2012/10 0.23 0.72 0.48
(FHR KR 277 FTH)
£ 2-38 F%ET A BERY C2ANA
iy BE AR | AR FE
2012/02 0.59 0.67 0.63
2012/06 0.85 0.95 0.89
2012/10 0.38 0.51 0.45
(Fo & s 2 Fm g T
%239 BLEfy HREERpr2ZpNR
p ¥ Bt R | AT R FE
2012/04 0.22 0.79 0.50
2012/06 0.38 0.82 0.58
(FHE KR AT FH)
# 2-40 RBLAFEHITEIREFIAAUR R
B bk P $ R
BEEL 0.84 0.76 0.61
DRWEY - HE 0.84 0.72 0.64
s F LT 0.79 0.69 0.55
o 5k o 0.68 0.64 0.62
F AT 0.69 0.69 0.65
0% 0.88 0.69 0.54

(FH &R g TAY)
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Abstract

During the year 2012, we had recorded 64 taxa of aquatic insects belonging
to 38 families in 6 orders in Lo-Ye-Wei and Yousheng stream, 59 taxa of aquatic
insects belonging to 37 families in 6 orders in Si-Jie-Lan stream, 28 taxa of
aquatic insects belonging to 16 families in 5 orders in I-Ka-Wan stream, and 44
taxa of aquatic insects belonging to 27 families in 6 orders in Le-Shan stream.
Compared with that of the Wuling area, the sites can be found the similar or
higher abundance and biomass peak level, especially in Lo-Ye-Wei stream is
among the ones with the large biomass. Nevertheless, moderate- big body size
prey level in the study sites was the lower than reference sites with habitat
quality of Wuling area. Shannon-Wiener’s index at these sites usually fell in the
range of the index at reference sites of the Wuling area, but was the lowest in
I-Ka-Wan stream. Habitat quality of these sites was assayed by RBPII, and the
evaluation was between non-impaired and moderately impaired, and was the
most poor in I-Ka-Wan stream. While using aquatic insect functional feeding
groups and MDS plot to show the composition similarity of abundances among
sampling sites, the result and plot indicated that the community structures of
these sites in I-Ka-Wan stream, Nan-Hu stream and Yousheng stream, rather
than Lo-Ye-Wei, Si-Jie-Lan stream, and Le-Shan stream, were less similar to
reference sites with best habitat quality of Wuling area.

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

For immediate strategies:

1. To remove I-Ka-Wan Stream from the consideration of the sites where
returning the salmons.

For long-term strategies:

1. To consider the land use types with abilities to decrease the flooding
magnitudes, to resist the removal by flooding, and to increase terrestrial prey of

the Taiwan salmon.

Key words: aquatic insects, RBPII, diversity index.
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313 %0E2 BEEEN 201222 0 3110 * )2k BT RS 2 BAg# (individuals / square meter )

Order Family Taxa BEEERE W F by BBk 5 RRET R G SRR
Coleoptera Dytiscidae Deronectes sp. 18
Oreodytes sp. 5.4 5.4
Elmidae Zaitzevia sp.A 293.8 68.1 95.0 584.1 379.8
Zaitzevia sp.B 17.9 9.0 54 233 26.9
Psephenidae Ectopria 9.0 1.8
Eubrianax sp. 52.0 17.9
Scirtidae Cyphon sp. 1062.4 43.0 3.6 10.7 1.8
Diptera Athericidae Asuragina sp. 16.1 1.8 1.8 1.8 18
Atherix sp. 37.6 1.8
Blepharoceridae  Agathon sp. 1.8 3.6 18
Ceratopogonidae Bezzia sp. 48.4 60.9 89.6 60.9 152.3
Chironomidae ~ Chironomidae sp.B 2614.0 3445.3 1784.5 10658.4 4995.1
Chironomidae sp.C 1112.6 78.8 159.5 327.9 675.4
Chironomidae sp.D 1.8 1.8 1.8 5.4 26.9
Chironomidae sp.E 46.6 125 16.1 215
Chironomidae spp. 2275 200.7 320.7 1119.8 2565.6
Tanypodinae spp. 569.7 1166.4 4425 385.2 521.4
Dixidae Dixidae 18
Empididae Clinocera sp.B 1.8
Dolichocephala sp. 1.8
Holorusia 3.6 1.8
Simuliidae Simulium sp. 34.0 48.4 711.3 636.0 218.6
Tabanidae Silvius sp. 3.6
Tipulidae Antocha sp. 98.5 77.0 148.7 161.2 139.7
Dicranota sp. 1.8
Eriocera sp.A 458.7 57.3 7.2 16.1 155.9
Eriocera sp.B 28.7 39.4 555 66.3 95.0
Erioptera sp. 1.8
Ephemeroptera Ameletidae Ameletus camtschaticus 68.1 10.7 1.8
Baetidae Acentrella lata 87.8 926.3 526.7 439.0 284.9
Baetiella bispinosa 57.3 717 129.0 985 60.9
Baetis spp. 1195.0 3146.1 3633.4 3079.8 2365.0
Caenidae Caenis sp. 34.0
Ephemerellidae  Acerella montana 52.0 249.0 555 358 16.1
Cincticostella fusca 215 145.1
Ephemeridae Ephemera sauteri 7.2 64.5 932 46.6 155.9
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% 314

Order Family Taxa REEEREE aPF Ly Bk 5 ET R G E
Heptageniidae Afronurus floreus 77.0 353.0 914 3171 157.7
Afronurus nanhuensis 1.8
Epeorus erratus 251 18 18
Nixe sp. 7.2 18 197 68.1
Rhithrogena ampla 271.7 734.6 825.9 8224 541.1
Leptophlebiidae  Paraleptophlebia sp. 1064.2 356.5 1.8
Odonata Gomphidae Sinogomphus formosanus 3.6 3.6 1.8
Plecoptera Leuctridae Rhopalopsole sp. 26.9
Nemouridae Amphinemura sp. 2114 376.2 263.4 720.2 668.3
Protonemura spp. 82.4 28.7 18 3.6
Perlidae Gibosia sp. 100.3 34.0 18 138 1.8
Neoperla spp. 990.8 129.0 9.0 16.1 9.0
Styloperlidae Cerconychia sp. 465.8 80.6
Trichoptera ~ Apataniidae Manophylax sp. 5.4
Beraeidae Nippoberaea 843.9 5.4 10.7
Glossosomatidae  Glossosoma sp. 16.1 1.8 3.6 9.0
Goeridae Goera 7.2
Helicopsychidae  Helicopsyche 735 3.6
Hydrobiosidae Apsilochorema sp. 10.7 46.6 143 1.8 19.7
Hydropsychidae  Arctopsyche sp. 1.8 1.8 1.8
Hydropsyche spp. 19.7 14.3 125 3171 66.3
Hydroptilidae Hydroptila 182.7 3.6 1.8 7.2
Lepidostomatidae Goerodes sp. 23.3 17.9 121.8 25.1 84.2
Polycentropodidae Plectrocnemia sp. 3.6 9.0
Rhyacophilidae ~ Rhyacophila nigrocephala 114.7 220.4 145.1 261.6 170.2
Rhyacophila spp. 34.0 102.1 16.1 9.0 5.4
Stenopsychidae  Stenopsyche sp.A 71.7 182.7 72 12 1.8
Uenoidae Uenoa taiwanensis 3.6
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# 32~ PR iE 2012 #2722 10 7 )2 kiR AT RES 2 B4 (individuals / square meter )

Order Family Taxa 7R ET FRhEL ¥omE
Coleoptera Elmidae Zaitzevia sp.A 89.6 123.6 150.5
Zaitzevia sp.B 3.6 10.7 3.6
Psephenidae Eubrianax sp. 1.8 344.0
Scirtidae Cyphon sp. 1.8 37.6 1012.3
Diptera Athericidae Asuragina sp. 30.5
Atherix sp. 1.8
Blepharoceridae Agathon sp. 48.4 1.8 1.8
Bibiocephala sp. 34.0 10.7 37.6
Ceratopogonidae Bezzia sp. 60.9 10.7 263.4
Culicoides 1.8
Chironomidae Chironomidae sp.B 621.7 514.2 236.5
Chironomidae sp.C 288.5 342.2 168.4
Chironomidae sp.D 1.8 3.6
Chironomidae spp. 154.1 1111 268.7
Tanypodinae spp. 9.0 95.0
Dolichopodidae Dolichopodidae 1.8
Empididae Clinocera sp.B 7.2
Holorusia 1.8
Psychodidae Pericoma 1.8
Simuliidae Simulium sp. 499.9 100.3 86.0
Tabanidae Silvius sp. 1.8 1.8
Thaumaleidae Thaumaleidae sp. 3.6
Tipulidae Antocha sp. 25.1 5.4 103.9
Dicranota sp. 14.3
Eriocera sp.A 48.4 19.7 28.7
Eriocera sp.B 55.5 43.0 35.8
Ephemeroptera  Ameletidae Ameletus camtschaticus 3.6
Baetidae Acentrella lata 817.0 326.1 57.3
Baetiella bispinosa 1129 28.7 14.3
Baetis spp. 252.6 474.8 275.9
Caenidae Caenis sp. 7.2
Ephemerellidae Acerella montana 19.7 3.6 394
Cincticostella fusca 1.8
Ephemeridae Ephemera sauteri 12,5 7.2 87.8
Heptageniidae Afronurus floreus 3.6 54 35.8
Epeorus erratus 72 18 23.3
Rhithrogena ampla 1132.3 614.5 148.7
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% 324

Order Family Taxa 7R ET FRhEL 5 - mE
Odonata Euphaeidae Bayadera 1.8
Gomphidae Sinogomphus formosanus 16.1
Plecoptera Leuctridae Rhopalopsole sp. 1.8
Nemouridae Amphinemura sp. 240.1 87.8 87.8
Protonemura spp. 41.2 125 25.1
Perlidae Gibosia sp. 1.8 3.6
Neoperla spp. 121.8 410.3 507.0
Styloperlidae Cerconychia sp. 5.4 95.0
Trichoptera Apataniidae Manophylax sp. 3.6
Beraeidae Nippoberaea 403.1
Glossosomatidae Glossosoma sp. 50.2 9.0 95.0
Goeridae Goera 19.7
Hydrobiosidae Apsilochorema sp. 1.8 1.8 7.2
Hydropsychidae Arctopsyche sp. 72 3.6 10.7
Hydropsyche spp. 84.2 23.3 1.8
Hydroptilidae Stactobia 1.8
Lepidostomatidae Goerodes sp. 72 125 100.3
Leptoceridae Leptoceridae sp. 1.8 9.0
Rhyacophilidae Himalopsyche sp. 5.4
Rhyacophila nigrocephala 57.3 19.7 32.2
Rhyacophila spp. 9.0 3.6 17.9
Stenopsychidae Stenopsyche sp.A 25.1 125 9.0
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#3383~ BF 4 Ew 2012 & 27 2 kR AT RES 2 Bag# (individuals / square meter )

Order Family Taxa [ A3
Coleoptera Elmidae Zaitzevia sp.A 16.1
Scirtidae Cyphon sp. 3.6
Diptera Blepharoceridae Agathon sp. 290.2
Bibiocephala sp. 19.7
Ceratopogonidae Bezzia sp. 16.1
Chironomidae Chironomidae sp.B 3024.3
Chironomidae sp.C 68.1
Chironomidae spp. 374.5
Tanypodinae spp. 19.7
Simuliidae Simulium sp. 456.9
Tipulidae Antocha sp. 28.7
Eriocera sp.A 1.8
Eriocera sp.B 1.8
Ephemeroptera Baetidae Acentrella lata 546.4
Baetiella bispinosa 57.3
Baetis spp. 268.7
Ephemerellidae Acerella montana 139.7
Cincticostella fusca 18
Ephemeridae Ephemera sauteri 78.8
Heptageniidae Afronurus floreus 10.7
Nixe sp. 5.4
Rhithrogena ampla 808.0
Plecoptera Nemouridae Amphinemura sp. 39.4
Styloperlidae Cerconychia sp. 1.8
Trichoptera Hydropsychidae Hydropsyche spp. 30.5
Lepidostomatidae Goerodes sp. 3.6
Rhyacophilidae Rhyacophila nigrocephala 30.5
Rhyacophila spp. 10.7
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2 34~ B Er 2012 2 ok 4 B B TR e 2 A (individuals / square meter )

Order Family Taxa 41 10 Total
Coleoptera Elmidae Zaitzevia sp.A 1935 627 256.2
Zaitzevia sp.B 9.0 5.4 14.3
Psephenidae Ectopria 1.8 1.8
Eubrianax sp. 1.8 7.2 9.0
Scirtidae Cyphon sp. 215 32.2 53.7
Diptera Athericidae Asuragina sp. 5.4 5.4
Atherix sp. 1.8 1.8
Blepharoceridae Agathon sp. 3.6 3.6
Bibiocephala sp. 53.7 53.7 107.5
Ceratopogonidae Bezzia sp. 32.2 32.2
Chironomidae Chironomidae sp.B 735 71.7 145.1
Chironomidae sp.C 310.0 34.0 344.0
Chironomidae sp.D 7.2 7.2
Chironomidae spp. 9.0 89.6 98.5
Tanypodinae spp. 1.8 1.8
Empididae Chelifera sp. 1.8 18
Simuliidae Simulium sp. 50.2 46.6 96.7
Tipulidae Antocha sp. 14.3 12,5 26.9
Eriocera sp.A 136.2 138 138.0
Eriocera sp.B 7.2 3.6 10.7
Ephemeroptera Baetidae Acentrella lata 46.6 28.7 75.2
Baetiella bispinosa 16.1 105.7 121.8
Baetis spp. 28.7 78.8 107.5
Ephemerellidae Acerella montana 1.8 1.8
Ephemeridae Ephemera sauteri 3.6 1.8 5.4
Heptageniidae Rhithrogena ampla 2777 752 353.0
Odonata Gomphidae Sinogomphus formosanus 5.4 5.4
Plecoptera Nemouridae Amphinemura sp. 9.0 26.9 35.8
Protonemura spp. 1.8 19.7 215
Perlidae Gibosia sp. 19.7 1.8 215
Neoperla spp. 1075 555 163.0
Styloperlidae Cerconychia sp. 17.9 17.9
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% 344

Order Family Taxa 41 10 # Total
Trichoptera Apataniidae Manophylax sp. 1.8 1.8
Beraeidae Nippoberaea 30.5 30.5
Glossosomatidae Glossosoma sp. 1344 932 2275
Hydrobiosidae Apsilochorema sp. 1.8 18
Hydropsychidae Arctopsyche sp. 1.8 19.7 215
Hydropsyche spp. 5.4 68.1 735
Lepidostomatidae Goerodes sp. 19.7 120.0 139.7
Rhyacophilidae Himalopsyche sp. 1.8 18
Rhyacophila nigrocephala 17.9 3.6 215
Rhyacophila spp. 17.9 17.9
Stenopsychidae Stenopsyche sp.A 16.1 16.1
Xiphocentronidae Molanotrichia 1.8 18
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% 35~ 7R ﬁ?i\ B EE BLERIEE2 RN B BE Y A RAIR A S
L ES S N Y T
KAEER A P X A o Sh_annon-
¥ O R Wiener's  RBPII
(Insects /m?*)  (Insects / m?) index
2011 & 2 *
PRRIET 3413.1 1725.3 5190.6 2.0 0.73
PREIEY 8651.8 3411.3 113545 2.2 0.93
2 ra%‘};?f: ™k 2232.4 317.1 4875.9 2.7 1.00
B+ E 3020.7 1243.4 5684.1 2.2 0.73
2011 # 10 *
PRIET 3149.7 1519.3 5234.4 2.3 0.80
PRWIES A 2112.3 1247.0 4294.0 2.3 0.80
PRWEY - WX 21141 481.9 2457.9 2.6 0.93
-+ H- 2008.4 322.5 2315.7 2.2 0.6
LN 2676.7 523.2 3156.4 2.6 0.93
2012 & 2 ¥
DRRET 2966.9 1284.6 5403.0 2.4 0.87
PREEY 2099.8 906.6 4183.5 2.3 0.93
PR WiE% - ™% 38180  680.8 72000 2.9 1.00
R A S 6354.9 960.3 7937.0 1.9 0.47
2012 £ 4 »
B 1642.9 421.0 2804.4 2.7 0.93
2012 # 10 *
R ET 1986.9  200.7 17303 2.2 0.80
PRWELE 1324.0 218.6 1118.1 2.2 1.00
2 RWEF - I 12076 1612 39723 27 1.00
BoLx 1198.6 247.2 2737.5 3.0 1.00
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% 3-6 FE thb BlEEE R R CRAI R B S G

2011 # 2011 & 2011 +# 2011+ 2011 & 2012 % 2012+# 2012&# 2012 & 2012 &

27 47 6 ? 87 10 * 27 4" 6" 87 10 *
FRWET 51% 48% 43% 10%
FRWEL 39% 59% 43% 17%
ArwiEy -mE 14% 23% 18% 13%
[ 3 T 4 411% 5% 27% 16% 15%
e f = 4% 5% 7% 42% 20% 6% 8% 19% 30% 9%
G OBET S 5% 4% 4% 16% 20% 5% 18% 10% 48% 7%
FPE LT 10% 10% 16% 13% 15% 7% 14% 9% 54% 12%
Bk 34% 30% 45% 32% 42% 21% 20% 47% 44% 26%
s 10% 4% 1% 11% 13% 14% 9% 5% 46% 7%
BLE 20% 26% 21%
¥ kg 11% 18% 19% 14% 19% 6% 11% 20% 37% 21%
j 0 38% 37% 50% 19% 55% 35% 19% 53% 79% 37%

F 37~ e 2y Plab 2 PRI RS J 2 P8 70 3 e 20 (2011~2012 #)
he¥  Bag  Hay ey mayg

PRhRIET S 16% 27% 7% 45% 5%
PR E(F - %) 6% 30% 13% 44% 8%
PORREY - PR 2% 23% 24% 44% 7%
44k 56% 25% 5% 13% 1%
T f 2k 3% 69% 12% 8% 7%
T %R T 9% 71% 6% 9% 5%
%k 9% 74% 4% 9% 4%
gBE LT 3% 68% 8% 17% 3%
B oLiE 4% 36% 20% 36% 3%
C T4 6% 31% 19% 39% 6%
B S 2% 32% 27% 37% 3%
B R RN 2% 46% 24% 21% 6%
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A 31§ REEE R EREN 2012 F 20 2 kiR fF RS 2 B E (individuals / square meter )

Order Family Taxa B¥ g s @F e bk FEET A G RERE T
Coleoptera Elmidae Zaitzevia sp.A 2114 7.2 52.0 3440 166.6
Zaitzevia sp.B 3.6 1.8 3.6 3.6 12.5
Psephenidae Eubrianax sp. 10.7 9.0
Scirtidae Cyphon sp. 524.9 233 18 54 1.8
Diptera Athericidae Asuragina sp. 10.7
Atherix sp. 3.6
Blepharoceridae Agathon sp. 1.8
Ceratopogonidae Bezzia sp. 26.9 25.1 60.9 30.5 66.3
Chironomidae Chironomidae sp.B 653.9 1856.1 1214.7 10081.5 4169.1
Chironomidae sp.C 949.6 34.0 96.7 105.7 252.6
Chironomidae sp.D 1.8 1.8
Chironomidae sp.E 46.6 9.0 10.7
Chironomidae spp. 1129 17.9 111.1 630.7 2064.0
Tanypodinae spp. 516.0 342.2 150.5 213.2 163.0
Empididae Holorusia 1.8 1.8
Simuliidae Simulium sp. 1.8 50.2 86.0 145.1
Tabanidae Silvius sp. 3.6
Tipulidae Antocha sp. 17.9 14.3 1326 1344 96.7
Eriocera sp.A 3745 37.6 3.6 14.3 138.0
Eriocera sp.B 14.3 233 39.4 376 50.2
Ephemeroptera Ameletidae Ameletus camtschaticus  62.7 7.2 1.8
Baetidae Acentrella lata 125 43.0 394 2777 191.7
Baetiella bispinosa 17.9 1.8 340 89.6 50.2
Baetis spp. 1005.1 628.9 2363.2 1399.3 1130.5
Ephemerellidae  Acerella montana 177.4 72 16.1 9.0
Cincticostella fusca 9.0 96.7
Ephemeridae Ephemera sauteri 1.8 125 57.3 125 78.8
Heptageniidae  Afronurus floreus 16.1 448 86.0 35.8 50.2
Epeorus erratus 18
Nixe sp. 72 19.7
Rhithrogena ampla 43.0 105.7 5554 5124 347.6
Leptophlebiidae  Paraleptophlebia sp. 775.8 164.8 18
Odonata Gomphidae Sinogomphus formosanus 3.6
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W4 314

Order Family Taxa B¥ e P F e Bk §OIET A 5 %R
Plecoptera Nemouridae Amphinemura sp. 89.6 155.9 238.3 677.2 532.1
Protonemura spp. 55.5 233 18 3.6
Perlidae Gibosia sp. 53.7
Neoperla spp. 292.0 37.6 54 18 7.2
Styloperlidae Cerconychia sp. 195.3 394
Trichoptera  Beraeidae Nippoberaea 618.1 3.6
Glossosomatidae  Glossosoma sp. 1.8 5.4
Goeridae Goera 3.6
Helicopsychidae  Helicopsyche 57.3 3.6
Hydrobiosidae Apsilochorema sp. 3.6 17.9 9.0 5.4
Hydropsychidae  Arctopsyche sp. 1.8
Hydropsyche spp. 3.6 36 179 1.8
Hydroptilidae Hydroptila 179.2 3.6 1.8 5.4
Lepidostomatidae Goerodes sp. 1.8 9.0 109.3 7.2 68.1
Polycentropodidae Plectrocnemia sp. 1.8 3.6
Rhyacophilidae ~ Rhyacophila nigrocephala 66.3 64.5 123.6 166.6 62.7
Rhyacophila spp. 7.2 28.7 10.7 54
Stenopsychidae  Stenopsyche sp.A 25.1 62.7 3.6 1.8
Uenoidae Uenoa taiwanensis 3.6
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A 325 F i RE RN 20128 40 2

KiER AT Re S 2 B (individuals / square meter )

Order Family

Taxa

BERERE AP E LT %k § T

A SR ES

Coleoptera Dytiscidae

Elmidae

Psephenidae

Scirtidae

Diptera Athericidae

Ceratopogonidae

Chironomidae

Dixidae

Empididae

Simuliidae

Tipulidae

Ephemeroptera Ameletidae

Baetidae

Ephemerellidae
Ephemeridae

Heptageniidae

Deronectes sp.
Oreodytes sp.
Zaitzevia sp.A
Zaitzevia sp.B
Ectopria
Eubrianax sp.
Cyphon sp.
Asuragina sp.
Atherix sp.

Bezzia sp.
Chironomidae sp.B
Chironomidae sp.C
Chironomidae sp.D
Chironomidae sp.E
Chironomidae spp.
Tanypodinae spp.
Dixidae
Dolichocephala sp.
Holorusia
Simulium sp.
Antocha sp.
Dicranota sp.
Eriocera sp.A
Eriocera sp.B
Ameletus camtschaticus
Acentrella lata
Baetiella bispinosa
Baetis spp.
Cincticostella fusca
Ephemera sauteri
Afronurus floreus
Afronurus nanhuensis
Epeorus erratus
Nixe sp.

Rhithrogena ampla

3.6
17.9
3.6

12.5
200.7
5.4
54
21.5
829.5
143.3
1.8

86.0
41.2
1.8

12.5
37.6

37.6

5.4
19.7
3.6
71.7
9.0
5.4
19.7

23.3

233

215
3.6
1.8
7.2
5.4
1.8

28.7
250.8
41.2
1.8

80.6
695.2

1.8
9.0
12.5
1.8
14.3
5.4
3.6
9.0
1.8
587.7
26.9
32.2
213.2

204.2

233 1917
7.2
18
23.3 30.5
69.9 216.8
57.3 218.6
18 36
36 54
10.7 4175
275.9 163.0
1.8
18
18 72
1.8
1.8
36 8833
32.2 305
1.8 2508
1.8
18 125
188.1

1.8

184.5
125

1.8

82.4
505.2
406.7
125
21.5
440.7
320.7

1.8

25.1

17.9

1.8

833.1

62.7

80.6

46.6
148.7
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W4 32 4

Order Family Taxa REELERTE adE by Bk kL F
Leptophlebiidae  Paraleptophlebia sp. 64.5 116.5
Plecoptera Leuctridae Rhopalopsole sp. 26.9
Nemouridae Amphinemura sp. 14.3 64.5 394 132.6
Protonemura spp. 7.2
Perlidae Gibosia sp. 125 1.8 1.8
Neoperla spp. 200.7 25.1 1.8 10.7
Styloperlidae Cerconychia sp. 91.4 25.1
Trichoptera ~ Apataniidae Manophylax sp. 1.8
Beraeidae Nippoberaea 154.1 10.7
Glossosomatidae  Glossosoma sp. 10.7 1.8 3.6 1.8
Goeridae Goera 1.8
Helicopsychidae  Helicopsyche 125
Hydrobiosidae Apsilochorema sp. 5.4 10.7 14.3
Hydropsychidae  Hydropsyche spp. 256.2 1.8
Hydroptilidae Hydroptila 3.6
Lepidostomatidae Goerodes sp. 9.0 9.0 10.7 17.9 125
Polycentropodidae Plectrocnemia sp. 3.6
Rhyacophilidae ~ Rhyacophila nigrocephala 14.3 66.3 125 59.1 50.2
Rhyacophila spp. 10.7 394 3.6 5.4
Stenopsychidae  Stenopsyche sp.A 14.3 215 18 54
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A 33 F AR R EREN 2012 F 6 0 2 kiR AT RES 2 B E (individuals / square meter )

Order Family Taxa B¥EEnE a gLy Bk §ET R G ORERE T
Coleoptera Elmidae Zaitzevia sp.A 5.4 16.1 36 179 17.9
Zaitzevia sp.B 3.6 1.8 107 1.8
Psephenidae Ectopria 7.2
Eubrianax sp. 19.7 1.8
Scirtidae Cyphon sp. 25.1
Diptera Athericidae Asuragina sp. 1.8
Atherix sp. 5.4
Blepharoceridae  Agathon sp. 1.8 3.6
Ceratopogonidae Bezzia sp. 3.6 1.8 3.6
Chironomidae Chironomidae sp.B 659.3 612.7 52.0 46.6 10.7
Chironomidae sp.C 16.1 18 36
Chironomidae sp.D 12,5
Chironomidae spp. 54 57.3 34.0 34.0 215
Tanypodinae spp. 43.0 36 9.0 32.2
Simuliidae Simulium sp. 5.4 35.8 207.8 195.3 1.8
Tipulidae Antocha sp. 39.4 41.2 54 72 16.1
Eriocera sp.A 394 1.8 7.2
Eriocera sp.B 5.4 1.8 18 36 3.6
Erioptera sp. 1.8
Ephemeroptera Baetidae Acentrella lata 53.7 840.3 152.3 114.7 32.2
Baetiella bispinosa 26.9 68.1 233 7.2
Baetis spp. 84.2 1816.7 471.2 752.5 340.4
Ephemerellidae  Acerella montana 1.8 1.8 1.8
Ephemeridae Ephemera sauteri 1.8 7.2
Heptageniidae Afronurus floreus 34.0 68.1 16.1 17.9
Nixe sp. 72 1.8
Rhithrogena ampla 93.2 306.4 412 717 17.9
Leptophlebiidae  Paraleptophlebia sp. 7.2 9.0
Plecoptera Nemouridae Amphinemura sp. 735 148.7 9.0 18 3.6
Protonemura spp. 12.5 36
Perlidae Gibosia sp. 125 18
Neoperla spp. 179.2 10.7 18
Styloperlidae Cerconychia sp. 55.5
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Order Family Taxa BEEERRE 2P LT Bk 5% 7 B
Trichoptera ~ Apataniidae Manophylax sp. 3.6
Beraeidae Nippoberaea 7.2
Glossosomatidae  Glossosoma sp. 3.6 1.8
Helicopsychidae  Helicopsyche 3.6
Hydrobiosidae Apsilochorema sp. 1.8 16.1 36 18
Hydropsychidae  Hydropsyche spp. 10.7 9.0 54 412 59.1
Hydroptilidae Hydroptila 1.8
Lepidostomatidae Goerodes sp. 125 1.8 3.6
Polycentropodidae Plectrocnemia sp. 1.8 1.8
Rhyacophilidae ~ Rhyacophila nigrocephala 9.0 44.8 54 16.1 34.0
Rhyacophila spp. 16.1 28.7 3.6
Stenopsychidae  Stenopsyche sp.A 17.9 84.2 1.8
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WA 3-4~ F REEE REREA 2012 F 8 0 2 kiR AT RE S 2 B HE (individuals / square meter )

Order Family Taxa BEEERRE 3@ F LT Bk §OEET A G MLy ¢
Coleoptera Dytiscidae Oreodytes sp. 1.8 3.6
Elmidae Zaitzevia sp.A 9.0
Zaitzevia sp.B 1.8
Psephenidae Eubrianax sp. 3.6
Scirtidae Cyphon sp. 109.3 5.4
Diptera Ceratopogonidae Bezzia sp. 1.8
Chironomidae  Chironomidae sp.B 5.4 19.7 7.2 3.6
Chironomidae sp.C 1.8 16.1
Chironomidae spp. 28.7 10.7 5.4
Tanypodinae spp. 5.4 12.5 5.4
Empididae Clinocera sp.B 1.8
Simuliidae Simulium sp. 5.4
Tipulidae Antocha sp. 3.6 3.6 18
Eriocera sp.A 7.2 1.8 1.8 9.0
Eriocera sp.B 1.8 36 36
Ephemeroptera Baetidae Acentrella lata 1.8 3.6
Baetiella bispinosa 5.4
Baetis spp. 10.7 125 34.0 17.9 14.3
Ephemerellidae Acerella montana 12.5 1.8 54 18 1.8
Ephemeridae Ephemera sauteri 1.8 18 18 7.2
Heptageniidae  Afronurus floreus 5.4 1.8 107 9.0
Rhithrogena ampla 64.5 55.5 73.5 28.7 16.1
Leptophlebiidae Paraleptophlebia sp. 28.7 9.0
Plecoptera Nemouridae Amphinemura sp. 125 1.8
Protonemura spp. 7.2
Perlidae Gibosia sp. 1.8
Neoperla spp. 52.0 12.5 1.8
Styloperlidae Cerconychia sp. 10.7
Trichoptera Hydropsychidae Arctopsyche sp. 18
Hydropsyche spp. 7.2 1.8 18
Rhyacophilidae Rhyacophila nigrocephala 10.7 12.5 1.8 3.6 3.6
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Order Family Taxa BEEERRE $PF L Bk LT G RERP T
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 50.2 23.3 16.1 30.5 10.7
Zaitzevia sp.B 7.2 1.8 1.8
Psephenidae Ectopria 1.8
Eubrianax sp. 5.4
Scirtidae Cyphon sp. 202.5 9.0 18 54
Diptera Athericidae Atherix sp. 23.3 1.8
Ceratopogonidae Bezzia sp. 3.6 1.8
Chironomidae  Chironomidae sp.B 465.8 705.9 440.7 3135 306.4
Chironomidae sp.C 1.8 3.6 3.6
Chironomidae spp. 23.3 44.8 136.2 26.9 34.0
Tanypodinae spp. 125 80.6
Simuliidae Simulium sp. 9.0 3.6 451.5 354.7 69.9
Tipulidae Antocha sp. 9.0 54 125
Eriocera sp.A 3.6 1.8 1.8
Eriocera sp.B 7.2 9.0 10.7 19.7 23.3
Ephemeroptera Baetidae Acentrella lata 30.5 335.0 44.8 59.1
Baetiella bispinosa 3.6 717 18 10.7
Baetis spp. 23.3 100.3 761.4 26.9 46.6
Caenidae Caenis sp. 34.0
Ephemerellidae Acerella montana 37.6 68.1 430 16.1 5.4
Cincticostella fusca 3.6 215
Ephemeridae Ephemera sauteri 16.1 18 18
Heptageniidae  Afronurus floreus 7.2 21.5 18 36
Epeorus erratus 18 1.8
Rhithrogena ampla 53.7 62.7 1559 21.5 10.7
Leptophlebiidae Paraleptophlebia sp. 188.1 57.3
Odonata Gomphidae Sinogomphus formosanus 3.6 18
Plecoptera Nemouridae Amphinemura sp. 21.5 72 16.1
Protonemura spp. 18
Perlidae Gibosia sp. 19.7 32.2 1.8
Neoperla spp. 267.0 43.0 18 1.8
Styloperlidae Cerconychia sp. 112.9 16.1
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Order Family Taxa BEEERRE 2@ F b Bk G ETH G RERR
Trichoptera ~ Beraeidae Nippoberaea 64.5 1.8
Goeridae Goera 1.8
Hydrobiosidae  Apsilochorema sp. 1.8 1.8
Hydropsychidae Arctopsyche sp. 1.8
Hydropsyche spp. 1.8 1.8 18 18 18
Rhyacophilidae Rhyacophila nigrocephala 14.3 32.2 1.8 16.1 19.7
Rhyacophila spp. 5.4 1.8
Stenopsychidae Stenopsyche sp.A 14.3 14.3 1.8
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Order Family Taxa FRWET PR WEL EE i
Coleoptera Elmidae Zaitzevia sp.A 80.6 44.8 143.3
Zaitzevia sp.B 1.8 3.6 3.6
Psephenidae Eubrianax sp. 284.9
Scirtidae Cyphon sp. 1.8 34.0 822.4
Diptera Athericidae Asuragina sp. 19.7
Blepharoceridae Agathon sp. 1.8
Bibiocephala sp. 5.4 72
Ceratopogonidae Bezzia sp. 60.9 10.7 263.4
Culicoides 1.8
Chironomidae Chironomidae sp.B 490.9 501.7 193.5
Chironomidae sp.C 218.6 170.2 159.5
Chironomidae sp.D 1.8 3.6
Chironomidae spp. 62.7 19.7 243.7
Tanypodinae spp. 3.6 914
Dolichopodidae Dolichopodidae 1.8
Empididae Clinocera sp.B 1.8
Psychodidae Pericoma 1.8
Simuliidae Simulium sp. 89.6 60.9 394
Tabanidae Silvius sp. 1.8 1.8
Tipulidae Antocha sp. 21.5 5.4 98.5
Dicranota sp. 125
Eriocera sp.A 48.4 12.5 26.9
Eriocera sp.B 43.0 19.7 35.8
Ephemeroptera ~ Ameletidae Ameletus camtschaticus 3.6
Baetidae Acentrella lata 1344 161.2 52.0
Baetiella bispinosa 86.0 14.3 7.2
Baetis spp. 37.6 14.3 216.8
Caenidae Caenis sp. 7.2
Ephemerellidae Acerella montana 72 18 1.8
Cincticostella fusca 1.8
Ephemeridae Ephemera sauteri 10.7 7.2 75.2
Heptageniidae Afronurus floreus 3.6 18 32.2
Epeorus erratus 54 21.5
Rhithrogena ampla 999.7 505.2 82.4
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Order Family Taxa 7R RET PR RS EE i
Odonata Euphaeidae Bayadera 1.8
Gomphidae Sinogomphus formosanus 7.2
Plecoptera Leuctridae Rhopalopsole sp. 1.8
Nemouridae Amphinemura sp. 225.7 82.4 82.4
Protonemura spp. 35.8 54 10.7
Perlidae Gibosia sp. 3.6
Neoperla spp. 105.7 338.6 440.7
Styloperlidae Cerconychia sp. 77.0
Trichoptera Apataniidae Manophylax sp. 3.6
Beraeidae Nippoberaea 62.7
Glossosomatidae Glossosoma sp. 37.6 1.8 84.2
Goeridae Goera 17.9
Hydrobiosidae Apsilochorema sp. 1.8
Hydropsychidae Arctopsyche sp. 1.8 5.4
Hydropsyche spp. 62.7 19.7
Lepidostomatidae Goerodes sp. 7.2 9.0 28.7
Leptoceridae Leptoceridae sp. 1.8 7.2
Rhyacophilidae Himalopsyche sp. 5.4
Rhyacophila nigrocephala 50.2 12.5 30.5
Rhyacophila spp. 7.2 1.8 10.7
Stenopsychidae Stenopsyche sp.A 9.0 10.7 7.2
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Order Family Taxa FRWET PR WEL EE i
Coleoptera Elmidae Zaitzevia sp.A 9.0 78.8 7.2
Zaitzevia sp.B 1.8 7.2
Psephenidae Eubrianax sp. 1.8 59.1
Scirtidae Cyphon sp. 3.6 189.9
Diptera Athericidae Asuragina sp. 10.7
Atherix sp. 1.8
Blepharoceridae Agathon sp. 48.4 1.8
Bibiocephala sp. 28.7 3.6 37.6
Chironomidae Chironomidae sp.B 130.8 125 43.0
Chironomidae sp.C 69.9 172.0 9.0
Chironomidae spp. 91.4 91.4 25.1
Tanypodinae spp. 5.4 3.6
Empididae Clinocera sp.B 5.4
Holorusia 1.8
Simuliidae Simulium sp. 410.3 394 46.6
Thaumaleidae Thaumaleidae sp. 3.6
Tipulidae Antocha sp. 3.6 5.4
Dicranota sp. 1.8
Eriocera sp.A 72 1.8
Eriocera sp.B 125 23.3
Ephemeroptera  Baetidae Acentrella lata 682.6 164.8 5.4
Baetiella bispinosa 26.9 14.3 7.2
Baetis spp. 215.0 460.4 59.1
Ephemerellidae Acerella montana 125 1.8 37.6
Ephemeridae Ephemera sauteri 1.8 125
Heptageniidae Afronurus floreus 3.6 3.6
Epeorus erratus 1.8 1.8 1.8
Rhithrogena ampla 132.6 109.3 66.3
Odonata Gomphidae Sinogomphus formosanus 9.0
Plecoptera Nemouridae Amphinemura sp. 14.3 5.4 5.4
Protonemura spp. 54 72 14.3
Perlidae Gibosia sp. 18
Neoperla spp. 16.1 71.7 66.3
Styloperlidae Cerconychia sp. 5.4 17.9




CESTVAK 3

Order Family Taxa 7R RET PR RS EE i
Trichoptera Beraeidae Nippoberaea 340.4
Glossosomatidae Glossosoma sp. 125 7.2 10.7
Goeridae Goera 1.8
Hydrobiosidae Apsilochorema sp. 1.8 1.8 5.4
Hydropsychidae Arctopsyche sp. 7.2 1.8 5.4
Hydropsyche spp. 215 3.6 1.8
Hydroptilidae Stactobia 1.8
Lepidostomatidae Goerodes sp. 3.6 71.7
Leptoceridae Leptoceridae sp. 1.8
Rhyacophilidae Rhyacophila nigrocephala 7.2 7.2 1.8
Rhyacophila spp. 1.8 1.8 7.2
Stenopsychidae Stenopsyche sp.A 16.1 1.8 1.8
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Abstract

The objective of this program was to enlarge the natural population size of
the Taiwan landlocked salmon (Oncorhynchus masou formosanus) by releasing
the sub-adult fish to the upstream branches of the Dajia River to establish possible
satellite populations around the targeted area. The upstream areas where fish had
ever been released and monitored were Na-Hu, Se-Je-Lan, Lo-Yei-We and
Le-Shan Stream since 2006.

The increase of fish population in the Lo-Ye-Wei Creek between the
censuses in the December of 2011 and 2012 was significant with a total of 1269
fish (07,53%; 17,22%; 2%, 25%) in 2012 over 2.5 times the amount of 519 fish
(0%,49%; 1%,45%:; 3", 6%) in 2011. And the natural habitat area expansion was
also found to increase to the downstream area (the Yousheng Stream) of about 2
Km long in which 416 fish were carried, in the December 2012, which equaled
approximately 12 times of the total amount of fish (35) census in the same time of
the year 2011. However, the results of neither of the two small upstream creeks,
the Gon-Gamin (2 fish), and the Gon-Bkuli (5 fish), of Se-Je-Lan stream nor the
other Le-Shan Creek (0 fish) were successful.

There were no significant differences among the main effects of yc (Year
class), lo (Location) and sn (Season) through factorial analyses upon the SGR
(Specific growth rate) values compared. However, significant differences among
different year classes of fish compared on the values of CF (Condition factor)
were observed with the 2010 ych (Age 22 months, hatchery) showing the highest
and the 2007 ycr (Age 46 months, released) the lowest. The highest value for
CF was observed in June, while in February the lowest. The hatchery reared fish
exhibited the highest CF value which was significant among the four locations
compared, while there were no significant differences among the rest three
locations on the CF values compared.

It was concluded that the continuing releases of fish to Se-Je-Lan Stream and
Le-Shan Creek for two more years due primary to the quality of the habitats must
still be in good shape (covered in the other sections of this report) are
recommended. The riparian vegetation manipulation as a long term solution in the
habitat improvement around the downstream area of the Yousheng Stream for

further expansion of salmon population is also suggested.
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WMy~ R 221997 c A FRAAPMEL . c RELR - oAt o

X A% 5 2000 0 5 4R 749+ £ (Oncorhynchus masou formosanus ) 4 1 % 7 &2
Wi BIEARERTELAS EH Y B 31467 o

73" 02006 0 SR CA e AR B R R N RN F 2 B R T Bl R
Ly AR o

79" 02007 o SRIEA TR TR (2 ) PENFEEFZHRESF
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Liao, L. Y., Makiguchi, Y., Chiu, M. C., Nii, H., Nakao, K., Ueda, H. and Huang Y. S.
2011. Local movement pattern and habitat preference of the Taiwan salmon
(Oncorhynchus masou formosanus) tracked with nano-tag radio telemetry. J.
Fish Soc. Taiwan 38(4), 263-275.

Liao, L. Y., Chiu, M. C., Huang, Y. S. and Kuo, M. H. 2012. Size dependent
foraging on aquatic and terrestrial prey by endangered Taiwan Salmon.

Zoological studies in press

Howell, B. R. (1994). Fitness of hatchery-reared fish for survival in the
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sea.Aquaculture and Fisheries Management 25(Suppl. 1), 3-17.
Kano,T., ( 1940 ) . Zoogeographical studies of the Tsugitaka Mountain of

Formosa.Inst.Ethnogr.Res. Torkyo.145pp.
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B 4L AU R R O PR AR

R ek 7 Pk IR BEEE B
2006/10 250 (10) 250 (10) - - -
2007/11 165 (11) 315 (11) - - -
2008/03 - - 300 (03) - -
2009/06 100 (18) - - 150 (18) -
2010/05 300 (05) - - 350 (05) -
2010/11 - - 30 (23) 30 (23) -
2011/11 - - 100(23) - 100(23)

Number (Age by months)
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HFERED A

FA2 AU R REFE L PR E S

Ve dation 7R iE 4k bt 4k R T
2006 &+ 11 * 102 (11) 131 (11) - -
2007 + 11 * 114 (11) 243 (11) - -
2008 &+ 11 * 1(23) (S gg)) 6 (11) -
— 5

. 32 (22)

i t ; } )
2009 # 10 (% - 97 1%) 64 (22)

b - PR ¥
2010 # 11 * - - 524 (35> 11)
41 (35 - 11) 15 (12)
2011 & 10 * |18 (46 22 - 10) 6 (22) - - 519 (46 - 22 10)
Number (Age by months)
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% 4-3~2011 # 2~2012 # 10 * B ¥ ki SR~ HEED &

Investigation

time 2007yc2009r 2009yc2009w 2009yc2010r 2010yc2010w 2011yc2011w total number
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
2012.10 - 193 123 279 674 1269

yc : year class ,r : released ,w : wild born
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4 4-4~2011 £ 2~2012 & 10 ' 7 A i PR HEED &

e

Investigation EN 4 § - D%

time 2007yc2009r 2009yc2009w 2009yc2010r 2010yc2010w total number 2009yc2010r
2011.02 2 11 10 - 23 9
2011.04 3 7 6 - 16 8
2011.06 5 17 7 - 29 8
2011.08 2 8 7 6 23 5
2011.10 2 6 4 6 18 6
2012.02 - 5 3 A IR 8 3
2012.04 - 3 2 2 7 2
2012.10 - 3 1 1 5 2
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% 4-5 ~ -};é-?‘\_].r;‘

fEEA LR R e AT

#0,0% [ i A S
investigation
time
2009yc2011r 2011yc2011w total number 2009yc2011r
2012.04 10 4 14 10
2012.10 AR IR A IR A IR -
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% 4-6~2012 # 10 * B £ %2 R

W

4R AL NEN L

Lo-Ye-Wei creek

Su-Jie-Lan creek

Su-Jie-Lan creek

(% = 79 %) (% - B %)
Year class age
Body weight Total length Body weight Total length . Total length
N Body weight
© (cm) © (cm) yWeight(@) | tem)

2009yc2009w | 2+ 15 119.13+32.17 23.84+2.23 101.15+31.32 21.70£1.90 - -
2009yc2009r | 2+ 10 89.52+47.54 21.47+3.43 73.40+0.00 19.00+0.00 - -
2010yc2010w | 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
2011yc2011w | 0O+ 57 13.53+£7.27 11.10+1.81 - - - -




F 4-Ta~ + BRIy fE ¢ LI EF X B 2L X £ & = % %45 713 SGR st 4
7% % ANOVA table

Source DF MeanSquare F Value Pr>F

Yrc_Origin 4 1.891x10™ 1.09 0.3836
Site 2 2.14 x10™® 0.12 0.8838
Season 1 2.515 x10™ 1.46 0.2404
Yrc_Origin*Site 3 2.94 x10™® 0.17 0.9152
Yrc_Origin*Season 4 9.16 x10™ 0.53 0.7147
Site*Season 2 1.6 x10™ 0.01 0.9910
Yrc_Origin*Site*Season 3 4.11 x10™® 0.24 0.8689

F 4-Th~ £ BRI~ JEEH X B X £ & = ¥ F4f F]+ SGR st =
BEISRP F & F(SCGR)A 1758 5%

- Duncan
Origin Grouping N
2011yc2011w 0.005810 A 2
2010yc2010w 0.005067 A 6
2009yc2010r 0.003707 A 15
2009yc2009w 0.002963 A 9
2007yc2009r 0.001192 A 10

Origin: # &3z ¥

SNK critical range :

2 :0.005297
3:0.005562
4:0.005732
5:0.005851
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%\' 4-7¢ ~

A PRI R L R X B B X F & = § T4 F]F SGR st e
BLO 3o P & E % (SGR)A 4748 %

Site Mean Duncz_;m N
Grouping

S1 0.004034 A 5

L 0.003267 A 20

S2 0.002983 A 17

SNK critical range :
2:0.003911
3:0.004106

470~ AR TS H e B LR R X B 8L X % & = % Fif T3 SOR s
G acfp ¥ £ F (SGR)A 174 %

Season Mean SNK_ N
Grouping

H 0.003894 A 25

L 0.002286 A 17

Season: % &-
H : High temperature period, Apr - Oct
L : Low temperature period, Oct - Apr

SNK critical range :
2:0.002709
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% 4-8a~ BRI AR R EFE X B BEX D 2 B FAE F1F CF At e e
2% ANOVA table

Source DF MeanSquare F Value Pr>F
Yrc_Origin 6 5.45x10™ 4.48 0.0019
Site 3 1.097x10™ 9.02 0.0002
Month 8 1.71 x10™® 1.41 0.2285
Yrc_Origin*Site 3 1.39 x10™® 1.14 0.3475
Yrc_Origin* Month 27 6.9 x10% 0.57 0.9330
Site* Month 21 1.99 x10™ 1.64 0.0975
Yrc_Origin*Site* Month | 17 5.4 x10" 0.45 0.9607

2 4-8b~ £ R T4 e R R X B B X T 2 T4 FF CF st E s
ik E R CR)A 78 %

Origin Mean Duncgn N
Grouping

2010yc2010h 0.0120660 A 7
2009yc2009h 0.0110572 AB 3
2011yc2011h 0.0103021 BC 2
2010yc2010w 0.0101861 BC 12
2009yc2010r 0.0101079 BC 38
2009yc2009w 0.0100457 BC 27
2011yc2011w 0.0092156 C 5
2007yc2009r 0.0089701 C 26

Origin: # & ¥ ¥, h:sit 3

Duncan critical range :

:0.001308
:0.001375
:0.001418
:0.001450
:0.001473
:0.001492
:0.001507

CONOOT DA WN
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1 4-8C- 4 BHRIT B ¢ EIR R X #

A 2 s’ % B (CF) A 47 % %

:id
i

LS

Duncan

Site Mean : N
Grouping

H 0.0115198 A 12

S2 0.0099266 B 12

S1 0.0098173 B 41

L 0.0097316 B 55

Site: e %, LEE EX SO A s - D% S2:7 % = B %, Himiv 5

Duncan critical range :
2:0.0007251
3:0.0007622
4 :0.0007864

% 4-8d~ E BT AR R R EFE X X Y 2 B F4 F]SF CF At i
A 57 i & (CR)A 9.8 %

Month Mean Duncz_;m N
Grouping
6 0.0104728 A 12
5 0.0104201 AB 7
1 0.0100548 AB 9
9 0.0100156 AB 12
10 0.0099784 AB 27
4 0.0099310 AB 17
8 0.0099278 AB 12
7 0.0097577 AB 9
2 0.0093743 B 15
Duncan critical range :
2 :0.000932
3:0.000980
4:0.001011
5:0.001033
6 : 0.001050
7:0.001063
8:0.001074
9:0.001083
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%49 R EEE PR

{

4 SR T4 e hE 4 SGR i B

e ik
BE EE
5 oIk - IR
SGR
interval time 2007yc 2009yc 2009yc 2010yc 2011yc 2007yc 2009yc 2009yc 2010yc 2009yc
2009r 2009w 2010r 2010w 2011w 2009r 2009w 2010r 2010w 2010r
SGR SGR SGR SGR SGR SGR SGR SGR SGR SGR
2009July~20110ct | 0.00171 - - - - 0.00061 - - - -
2010May~20120ct - 0.00297 - - - - 0.00302 - - -
2010July~20120ct - - 0.00295 - - - - 0.00347 - 0.00329
2011June~20120ct - - - 0.00363 - - - - 0.00240 -
2011Feb~20120ct - - - - 0.00555 - - - - -

SGR = (LnWy, — LnWy )/ (12 —1t1)
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*J .
3] 3 jl %

<] 20064 a5t ms AN2009 Hfms.
@ 2007 YT 2010 ikm

EHR: Lz —

Bl4-1 ~ 2006 ~ 2007 ~ 20092 2010 # F 7 Zx s 8 (N24.19 » E121.16)

@ 2007
<] 20064 72

RS

1 2 3 4

|| | 1 J

PR A S —

B14-2 ~ 2006 ~ 2007 = ik 8 (N 24.19 - E121.19)
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20087 7 25

0 1 2 3 K
L 1 ] | J

LB R - F 8553 2 —

0 1 2 3
L 1 1 1

AR H#SZ—

L

2009 #m g5
2010 Zm g5+

Bl4-4 ~ 2009 % 2010# % ¥ k% 2w i 8. (N 24.23 - E121.20)
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F14-7 ~ 20124 £ A o4 v IR B4R T - %0k
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HEHE: AEGA
A F4600m

B14-8 ~ 2012 & A 704y ve iR im D B 1 B -2 LR
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total fish number 23 16 29 23
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Bl4-9~ 7 B ikt h & &40 4 2 B F A (2011.02~2012.10)

total fishnumber 308 322 474 568

305 614 885 1233 1269
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®2007vc2009r  ®2009vc2009w ®2009vc2010r ®W2010yc2010w = 2009yc2010r(5) —)
0.007
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0.005

0.004

0.003

0.002

0.001 -

=
AN
'_\
'_\
ra
Y
>g

WikkEd b E 232 SGR% 1 4 £ (2009~2012#)

B2007yc2009r  ®2009yc2009w ™ 2009yc2010r ®2010yc2010w 2011yc201lw
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Abstract

Oncorhynchus masou formosanus is an endemic freshwater salmonoid fish to
Taiwan. It was used to be widespread in the upper branches of Da-Chia Stream.
But the habitats and population decreased day after the day owing to human,
climatic, and environmental changes. It only exists in the Cijiawan Stream basin
at present and faces the risk for extinction. To make a standard on releasing the
salmons, the species and composition of the riparian vegetation in the upper
Da-Chia Stream were monitored in this study to discuss the diversity changes.

There were 8 fixed stations, Luoyewei River Releasing Location (#201), Mt.
Nanhu Entrance (#202), Shengkuang (#203), Downriver Yusheng River(#204),
Tollbooth by Yusheng River (#9), No. 2 River of Shijielan River (#205), Upriver
Shijielan River (#10), and Downriver Shijielan River (#11), and 2 potential
releasing stations, Yicawan River (#301) and Leshan River (#302). 2 transect
plots were set in every station. The major axis of the plot was perpendicular to the
streamway and extended to the river terrace or slope on both banks. The width
was 25 m and the length was among 10 to 70 m. Tree investigating was conducted
in every 5x25 m? sub-plot sub-plot and ground cover investigating was conducted
in the 2 5x5 m? small-plots upper the sub-plot. The trees with DBH(diameter at
breast height) more than 1 cm were classified into the overstory, the DBH and
species recorded for every single. The others, trees and bushes with DBH less
than 1 cm, herbs, and ferns, were sorted into the understory, the species and
coverage recorded.

There were 115 species, 91 genera, and 52 families of vascular plants
recorded in October, 2012. There were 172 species, 127 genera, and 61 families in
2011, and 142 species, 112 genera, and 58 families in February in 2012. It
explosed the huge disturbance from the flood in 2012. Besides, the species
amount of Compositae was always the most in the 4 investigating seasons.

According to 65% of threshold limit value of similarity index on the
understory, Diplazium dilatatum type, Eupatorium formosanum type, Artemisia
indica type, Arundo formosana type, Miscanthus floridulus type, and Alnus
formosana type presented in both February and October in 2011. There was more
Acer serrulatum type in February in 2011, and more Nasturtium officinale type

and Pilea rotundinucula type in October in 2011. There were Miscanthus
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floridulus type, Artemisia indica type, Nasturtium officinale type, Alnus

formosana type, and Sambucus chinensis type in February in 2012. There were

Artemisia indica type, Pilea rotundinucula type, Miscanthus floridulus type,

Eupatorium formosanum type, and Alnus formosana type in October in 2012. The

major component plants were C3 plants served as filtering aquatic insects’ food.

Miscanthus floridulus type, Artemisia indica type, Eupatorium formosanum type,

and Alnus formosana type were the long-term vegetation types of the riparian

understory of Cijiawan Stream.

The overstory diversities of 2011 to February in 2012 were higher at the
Station Tollbooth by Yusheng River (#9) and Station Luoyewei River Releasing
Location (#201). However, the overstory diversity of October in 2012 was higher
at the Station No. 2 River of Shijielan River (#205).

As to the tatol species amount and species abundance indecies of the
understory, there were significant differences in stations (P<0.001), periods
(P<0.001), and periods and stations (P<0.001). The diversities at the Station
Luoyewei River Releasing Location (#201), the Station No. 2 River of Shijielan
River (#205), and the potential releasing location, Station Leshan River (#302)
were higher from 2011 to February in 2012. While in October of 2012, the
diversities at the Station Mt. Nanhu Entrance (#202), and the Station No. 2 River
of Shijielan River (#205) were higher. It was supposed that these stations
maintained the species amounts better than others because less effects by flood.

This study comes to some immediate strategies:

1. Monitor the invasion potential of alien naturalized species. Conyza canadensis,
Nasturtium officinale, Bromus catharticus, Bidens bipinnata, Trifolium repens,
and T. procumbens were found to possess invasive potential to the riparian
vegetation, especially in the area with human disturbance. More monitoring and
control were suggested.

2. Restore Formosan Landlocked Salmon and their habitat in the whole section of
Yusheng River. Based on the restoration ecology, it was suggested to combine
the plan of the conservation corridor on the Central Mountain Range and the
monitoring experience on Cijianwan Stream for long-term restoration to restore
Formosan Landlocked Salmon and their habitat in the whole section of
Yusheng River. Estimating the biomass and production of the riparian

vegetation at the releasing stations out of the area under the authority is
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noticeable.

3. Estimate the releasing location out of the area under Shei-Pa National Park
Headquarters’ control. Through the 2-year-researching results, it was found that
the riparian vegetation could help the water temperature stable and provide
Formosan Landlocked Salmon food at Station Luoyewei River Releasing
Location (#201), Station Mt. Nanhu Entrance (#202), the Station No. 2 River of
Shijielan River (#205), and the potential releasing location, Station Leshan
River (#302). However, the releasing operation should follow more appropriate

strategies.

Key words: riparian vegetation, biodiversity, species abundance, dynamics, releasing
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Plrb BB (5.4%) 0 Skt @m0 B E kB EREL(H201) R F iy WP 2Tk
B dlr L WP Y S EFERE(E 5L

¥ Fr o 22(2002) A 45 1994~2001 & = GRS R T4 2 4
HHGH > B EPRE E 130 (FRAETH)10~12 0 (Ba) E kR
HHRESHPPE S > TRHBFE IR E L EAE200mm o Bl § g
&5 fCEHEER kR S | R Y {o(2000)4, 1% R < 3t 380 mm 4
FokRFA > FREEr 10100 mm RS EcE o R FAHE R LA R
#(1420P065) F 4L 17 4 ; 2005 # 7 7 16~20 P (% %)/ # (Haitang) & b 2. &
Lot dF P EokEE595.0mm Hp A ERE S 297.5 mm o #2 2005 & 2
LN I ey ?ﬂ% BHrao i P aP LR PERP e HESEE L2
g K A FE E 4R & it (resistance) 2 s {4 (resilience) o

AT 5T RIREQ)F %R =E(41U09) 1964~2011 & 2 TR wr kg B en
ARF FER(BS-14)F: Ze w2ic~ REP > £ A E 5 2520 mm >
B F RV ANE E4~9 0 > @ 100 T A 5100 mm 4 A 0 Bt
JBEp (perhumid period, P); p 11 » s a M A RS> 3 ¥ & 37 S i E &

% Jf A0 448 ;B 2P (relative humid period, H) » 7= B F %5 4 Ze4k®F L 2 pFEL; ¥
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E9F 153C B8 # B 82 (197C) H™MEAL P (91C) A d BARE
PR R (4 5-1)F o B E R K kin BE(H201) R k0 2010 E 20 & A PR E
AATE > A 2011 £ 10 P FREPRIERE F A 5% 02012 & 2 0 pF

FRELAMT20122 10" FHREEREF S FFRT 207 L (#202)
Rl 2010 # 2 7 FARR AR F S - &2 qEd o el LY et 0 A
2011 # 10 * 2@ P2 L@ ELS - 2012 £ 2 7 7 & = (Miscanthus
floridulus) P 48 378 > 2012 & 10 * R BT 4 £ 5% o L £iplab ™
BT e R TS > T LB R A 2

25k (#203)ip k3t 2011 & 2 P pER R F e B E 2 P A > 2011 & 10 ¥

22012 #2 fEHFHEKRLE A X 52012 # 10 ¥ TRIEF IR 0 6~9 1 i1

AR FEEREPRME A A B B E A F LT (#H204)R] >t 2011
E2VPERER S FAYESFRERS > A 2011 & 10 P TP REFIRG B
EKER D T TR FH 2012 & 2 7 Pl A 4 £ + # (Conyza canadensis)
B E K4 02012 & 10 7 F)E e CRAYERFIERE T AR
Fr@ERIE 2011 & 2 " chpe B Y Hor > - AESFREF S 0 2011 & 10
"4 4 17 (Alnus formosana) £ & pLg 0 & ¥ H 5 )
FELLIHARY R A LBAYS LS F A KA 2012 # 10
Az EBEAY B

B F 4 > 2012
E20

1

(5%}

[

d 52 TR F %opl s (40F12)1955~2011 & 2 FoR #rig W end i F i B
(B 5-15) @ 45 %H R 245~ REMA > 2% a £ 5 2179mm> %= 5 & ¢
WEEN2~9 7 > @ TS £>100mm 4 A o BRI (P) S A
10 " mpigE s 2R E 10 SagE s GpEpRPH) > 7
A St T V2 PR ¥ EE 153°C 0 BB £ BT 1 (19.7°C) 0 B
Bl PLC) A Bkl T2 @R RS - TEH2005) R L hE AR
$3r 2011 E2 P EFEEA TP ESRKE 2011 £ 10 1 R LK EE D
2P %2012 820 BHFHEANABRY 02012 & 10 RAPFL LERE
oxA TR IES (Y - TR #10)RI 22 2010 E 2 0 R AL B EARE o
2011 #£ 10 F s A4 Eppand BAPrRE 20128 2 G AL hE A
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BB AP EAEITE - 2012 # 10 " PR A7 5 2 AP RATiER F P
B 5T PEHLL)RI A 2011 & 2 0 pEenE Rfede 2 % 0 1 2011 & 10 ¢ pE
Bl A AP S 552012820 £ 8APT BATE > 252012 & 10 7 % AL
2B R e AR e o gt b A SR BE 2 2 F 4 JE(#301)5R) 54t 2011
£ 20 R %E#*?fﬁ") » 3 2011 # 10 * > A R tEde a5 > 2012 & 2
1w Y (Artemisia indica) ~ 4 %% fF (Eupatorium formosanum)% 2. % ¥ & 3

(45 5-1) » {4 FIaims i i % 7 018 > ptiplek A B T R o

d 5 R F %Rl=E(40F17) 1971~2011 # 2z Falerig fWend i f %
BI(B] 5-16)F +v 5 3% ® 2 dc ~ REPH > £ 2§ 5 2226 mm > "7 5 &
A E E12~8 0 0 Tyt A 5100 mm e B4 0 BRI (P) 5 A
10" aphigps T2E 17 SGg%Ea REpERRYH) > =4
P S BRI L2 R Y #3598 15.6°C o BB # BT P (21.0C) 0 B it
Bl 2 (0.0C) A3 ¥ 2 Bha)n B8 L E(#302)R] 2k AT B R
% 2011 & 10 * pF > g A K 84 02+ % 3 (Scirpus ternatanus) 5 i 0 2012 & 2
PR RES Ao @ 32012 #F 10 P R BT R R RS m e K 4 (M4
5-1) -

(= )VELHMA 72 4 3

Fre 10kaplsh > 2 XE20BABHEE > AR FRZABF AL
Azds 0 b 4 R B L (R] 5-2) ) MEBRE A AT AR 52 A RERE
PEREOPIFERD B BEE LR #H201) R 52 R 251 £ %2 2 B
BR o LRALERE ZAATRASM: FRlEZHE 252% 2 2 B
FoZAATARAII6M Al FEERFAT F 55 BE LR #H201)

Rlsb2 43 SRR MEERS L AT ARELZL o Va@E LT
(#202)ip|sk 2 $ % 253 % = BBk ® > wH AT AL 29M> ZFATAR
282m;: B % 254U 8BAB® CAATR2IM 2 F AT R 260m
Al BEERFET B 5GP D (#202) R 22 e A g
1o FEEFZ o RTOLARES L
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%k (H203)iRlsb 2 2% 255 AT A S 35 Mo 2 ATAZ 30 m;
Hh 256 L ATAR S 34 M S R ARE 2BANEH 0 A d PR
$ Rk E kb (#203)RIk L B A EN LA 0 RF T A PR
Ao gt FORRET PF(H204) R T 257 R 2 10 BT AR
5AATM; HH B8 LAATALLEM R ATRE 260m K 8
ST B0 R IRRR AT B 5 F R SR04 2 s
LD RTIREE T LA o ¥ ] ko h ¢ ()R 250 &
26 BAIRT o CAATRZBESM ZHATARL 92 m; % 260K = 6
BERE O LAATRAS M ZAATAS 163 Mo 6 d f gL W
S G E G AR T (BO)RIh 2 R A RE HE 5 4 R 2
2R G

7R WA S RE205) Rk AR T 261 W2 2 BT wHAFTA
533mMiHEH 262 3BAWF O LAATR S A0M ZFATR F 42
m>dd $@ige Ay Far § 50 R kS - IFEH205)R] b 2 454 273 1
RUP2 MG AP EZ BT LA ¥ 7R LY HHELO)RI L AR
263 Lk AR EEE L ATAL 565 M E 264 2 AT R L 52.6m >
BT LR IBBI T A d FIRER Y T 5 E P R L #5#10)
Rleb2 R EAIRGES A AT E e B AP ARRE LA o gt 7
B ET AEHELL) RIS 2 K 266K 2 3 BAKF L AATRATEI M K E
2663 3BAFET  AATAEL LI M FEERETEREE SR F
AT LRI RE AR AT roRE AP ARE S L o SR
@i PR REL PEHL0)RIE 2 AT 0 L5 3 E DT (H202)] 5 2
4 25T R(H204)iR] b o

AR gt L RO RIE L PR T 267 W2 3 BT RAHAT
R TIM SAATRSHE RE 268 3BT 0 LAATR
5Am: ik AR HE S PRESFER 3 ELCR B+ 4 E(#301)
Rlrb2 b 2 PECURE A THRINER A RFUPLERTA

FOLGIEE o b B AR B 1L (HB02) Rk 2 H T 260 3K % 2 B R
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FToLRATAGLIM ZFATAZLIM FF270%K 2 2BHRF
CHATARS09M 2 ATAL08M A d PR Y T FEB
B BE LR (H#302) ] s 2 d B BE AN IR RUE S A R EE R
Foado

2012 # 10 % *H R P Hedead e 5240 01 115 48 (F A T A
WE) ¢ S RNEF A L2 B 1A RIS 2F2 B2 T Y
BT EH 37468 8948 % B3 it 54 9% 10 (14 5-2) o 1t
2011 # 2 20 @ ARB T £ edia ¥ i 61 41 127 172 /60 @ 2012 & 2
Vplzesied dfEd 58 L 112 14248 0 B L 2012 & A 2 E e chp AT
#lotohod 2011~2012 & £ A=A B %V a0 JAES F R AT ik
SE o P o WRMEF BT ES 0 SIHY ¥ LR 4 B
o 2 RBRAL S BT 0 F IR ATF 4 (k> 2004) o FAMES R G 4
RS AR S 2T 2 e - (RIEY 0 2007)

1.8 4 47

dow A A% 2 FHE A T BB 5-17~8) 5-20) {7 o0 L i R
=65% 5 §-f & 0 2011 # 2 P Vo A 5 R E4ES #F F 3] (Diplazium
dilatatum type) ~ % %% 7 2| (Eupatorium formosanum type) ~ % 4] (Artemisia
indica type) ~ % # & = A](Arundo formosana type) ~ I & = 3| (Miscanthus
floridulus type) ~ % i #* 1§ 3l (Alnus formosana type)# + & %I (Acer serrulatum
tw@i?ﬂimﬂﬁ109%%¢%39§%£%&%;ﬁ AR

~EBEOA T &3 #4273 Al (Nasturtium officinale
type) ~ [f] % 4 -k fr 3 (Pilea rotundinucula type) % 8 4| ; 2012 & 2 7 R A Ky
A A (Sambucus chinensis type) ~ 7 & =] ~ YA ~ EFEE A2 4 48

L
AP % 53] 52012 & 10 1 Pl kR A S A A RRRA AR

W

A

W I @32 484 S5 2P 7 &3]~ 3 - 1 8FFA L%
APAUNETLED - R A AR L BEE L WRBREE S A
T

(1)1 & =13

5-21



IEFH CAfEd > 2A AP RARBE L o PR B R LR
oo hTNLRABERPN e BHE B 0 230 2011~2012 & 4 =0 B 2 4F
iﬁﬁﬁﬁﬁ??ﬂﬁoiﬂﬁ%ﬁﬁﬁ%Iﬁi“’%ﬁ+?*i
(Ligustrum sinense) ~ . 3 jic(Rosa sambucina) ~ ¥ % *F kjFit fE < & 4 ¥

(Bromus catharticus) & -
(<3

AR S P RARE Y F o A A F NG IR ¢ (HO)RI R 0 TP
BRkBE PR E DR EREERE D LR A F N LABHEEN
2o BB RE A LR EAE A5 20112012 £ 4 S B2 B
Bladtd § g M e AAHBES L & G X Er(Rumex crispus var.
japonicus)~ A g% (Equisetum ramosissimum)~ % % i & & (Polygonum multiflorum
var. hypoleucum) ~ v j # 3°(P. chinense) ~ # 1 (Acer serrulatum)-] & % ¢t iﬁff
it 44 (alien naturalized species)*r £ + i % o

(©FBi 223 B

AT PP RARBE L R REFRPARRS LB X
WRERN PRI R EHEDT SRR L AFT Y BR R A EE 0 A
TNLRABEEFP e BR R S0d LR EAE > A3 |t 2011 &
SeBREN AR 2012 £ RF 2L ELHBMANTY o AL B S EL L PR
SRR S R-F L S LE F AT SN Y A R X

(4)4 &+ 3

AA TP EAREE Y O RFAY NP EAREE PR RIE > TNRE
Prac -l IR B R E D A B LAY P R e R EA A F
LPRBEFPZ B ERE 0 A7 20112012 £ 4 R A2 BEEB A T
PR MR e AAlhigd g rF A4 & 3 R4 F (Gnaphalium
hypoleucum var. hypoleucum) ~ 4 # w5 5 ~ £ % F ~ 7 &= - B H LT

A

(Polypogon fugax) ~ & p% 2 b f it fd 4 £ 4 E % o

OF ¥: 9 sl
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AR AR B R R E AR E > 4 3L © (Arundo formosana) >+ &+

BARSTALPE LA APEF > AN L RELEAFY F RE 2 BT
ﬁ’iﬂ@ﬂﬁ%ZMlﬁ%\%éﬂﬁi%@ﬁ@Qﬁﬁ°$ﬂﬁ%$%ﬁ

F F#E ot %3 &£ FF fr(Boehmeria penduliflora) ~ vz 4 5~ (Urtica
I

thunbergiana) ~ [F] % /4 -k i (Pilea rotundinucula) EIEIE R R

A5
o

(6)R ¥ 4= B E 53l

A RPN PR TR R E
G A RAS 0 RN RAA ARG L R ES o A TR
2011 &4z~ BREP AL BLEMATY « AANRRSELR EESBER

oW F & AR E 4 52k (Ainsliaea latifolia var. taiwanensis) ~ £ i & % (Smilax

# B ¥ 5 (Diplazium dilatatum)

I

glabra) ~ 4 ;8 # fe 3 (Tetrastigma umbellatum) ~ # & i % (Pellionia radicans)

2 ¢k BF i 488 7% (Nasturtium officinale) % -
(NF "2
AAARIT R AL WA 2011 £ 2 0 2 R E @A T 0 ot E
BB  FRATLFEATERLAN &R R AT B AT
o AAERF AL TR 8 T % EAR(A kawakamii) | 5~ HEE A (A,
albopurpurascens) |- & ~ & & | w s A B fgEF 2 ¢ j@ﬁfﬁft £ X EE o

AARTE F AR R BRSO REFAE Bl REPN ¥ L
FL A B RTRE > r T 4 ENER R E 2 A AA A 2011 £ 10
TN2012 2 Ah 2 EEER LY 4
oS A "ff’:?‘%%"i BEBARG S BT AW R E ARE o

R E BE i EFE D A,

()R % 4 k3
AAMR T S AT AR AT RERPF L F LA LR E D
ﬁ&ﬁ’ﬁ?iﬁﬁﬁmﬁfiﬁg,iyﬂﬁﬁmn&109sz&m

PR ELHBMAYY o LR ERE R R R L B S
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ARG BAe AR > & 5 & E © - 73 ¥ (Cynoglossum furcatum) ~ 4
ﬁfé}; A T—'Z‘Z A g‘é’:j’;: o
(10)% # 3 3
AA S AR AR ALY RERA YR 0 S X4 LIRS
A DI 2012 & 2 1A H 2 R EBA T
P RO BRF AR AR R R )8 B A BAEE S ¥ Y (Sambucus

chinensis) ¢t > & 4c [f] % /4 -k }'ﬁ S I3 R O~ ) M E R 4 3 (Rubus

2. %48
B & @ B(IVI) A 4 30%F (£ 5-3~4 5-6) > ¥ 4Lk fii
HE B B4 et ¥ 10%F (& 5-7~4 5-10)EE & & plsh2 BRI W

3 EL U
(1) E@::& }ie / 4‘{ - %(#201)/?

Pk 2 pH 5 658,21 2012 & 47 k2 pH B 75k 5 ¥ e
AMA T 251252 @B Ak 20K H 2 AR kB L 32.044.0%
L AR 30.044.0% 0 Bl E BCKE S 2 0 (4 8C) 0 B AER L6 1 (9
18C) FIp » ZRX PR E " P d ERBRE PR

2011 # 10 " A B ED A = 2 & A K ¥® 252 1114 i A (Stachyurus
himalaicus)# 5 g4+ ; @ & % 251 R 2 ¥ (Trochodendron aralioides) ~ x
4 ¥ (Pittosporum illicioides) ~ & *& 7-(Rhododendron leptosanthum) ~ & % #* 5
A oot E R kRS ES Y > RF 251 5 2 L4 7 (Yushania
niitakayamensis) ~ & 4|/ F# ¥ (Ophiopogon intermedius) ; @ 4% % 252 p 12 74 2
i~ &R R 2 % Xk (Plagiogyria euphlebia) 5 1 3 ¥t R Y
Bipdf s A &4 B E K~ 44 ¥ § %(Hedera rhombea var. formosana)
TATEA TR o 1 2012 & 2 7 BEFE e R WAL K S T T 252
2. 2 F ~ & & g I (Mitella formosana) ~ £ % 5 £ & S0k 2 X X1 7
(Lepisorus monilisorus) & » ® FZjn-K &+ » 7@ @RiT 2z fE &2 4 £
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AORAEHGE Y o Y2012 107 A A 0 R 2512 HAkk BEES LML
L % 3 % (Hydrocotyle setulosa) ~ %] # #£ 4% % (Elatostema trilobulatum) » & %
% 252 p] v 4 485~ - (Dryopteris formosana) % L 2:3 (Tricyrtis formosana

var. stolonifera) = 1 & g4 48 -
(2)= % Lo (#202)B] 2k

Pepleb2 4 pH E % 5.63 (¢ i) @ 101# 47 kG2 pHE S 7.3 (¢
) AT 253254 =3 a B e Lo fe o H LAY kT
47.0£2.0% » + AP 2 46.01.0% » st plsb B KR S 2 0 (9 10C) 0 BB R
PIE.6 7 (X18C) e iRz BN 5 27 &R T A ARPENE 40mo
ZHwE AR S ¥ AR fr(Salix fulvopubescens) i i & BALE o g 0h
2012 #8445 s FH 2532 HARK S FLE P RERS T LA A
HoBRFEHERE ST &FE 0 2011-2012 £ 2 ALK BEE T T

(3)%% % (#203)ip] =+
PUiplsh2. 3 3 pH 5 7.58 (3 ak2) @ 101 & 40 -k 2 pH % 8.4 (¢
#ld) o BT 255~ 256 atEs ki diire 2o BT RIS 0 2 A
>3 L 51.043.0% > % AR E_48.0+4.0% » Rl E MOKE S 2 2 (9
10C) » B ERIE 6 (H21C) - %P3 252 F# > 3 AP AR 10m -
He¥ 256 2 § A% BA LS S 7 2 L (Ulmus uyematsui) o 2t 7F o $R R
255 23 A K B A E 4~ B 848 7 & (Pterocypsela indica) ~ % 4*-(Bidens bipinnata)
% &% (G luteoalbum subsp. affine) » @ 4% % 256 P & B %% ~va A 5 ¥
SR - n&%‘bi se £ % ~ ¥~ =JE ¥ (Sonchus oleraceus) % 4 %
F 02011~2012 & z_ = 4 K B f w05 20 ¥ ot . 2011~2012 & 2 7
MR B2 B ARK S B A A RAER o 2 2012 £ 2 0 KB AT REF R
P—xad ¢ VRFAKZTEF AT 0 ¥ 2012 & 10 ¥ R FE C R
REATEESFRE
(4)F 252 25 (#204) ] =k
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PRk 2 pH B S 7.28(F )o@ 101 & 4 0 R F2 pH G 8.3 (¢
fefd) o ME K ®E 257 258 2 z Ak z L 47.0£1.0% > + AR A
48.0£1.0% » L ip|eb B oRE 2 22 (9 11C) > B E.6 2 (59 22C) - %k
AATECFIDAFLE A AEE S ENRT PHEF -

B’® 257 Bk 2 BEES Y - £ 8% - ] ¥ % (Chenopodium
serotinum) % i > #% 258 P X 5 B - KR “big,nf;%%ia % e P

FOHBEE A Y o R 2011~2012 & 2 7 2 fEd il S LB A 4 o

A 2012 & 10 7 T e b R RGE AR RS E o

(5)F =% i%ic ¥ © (HO)irl =k
JUiplsh2 2 pH 5 731 (¢ 44)>m 101 & 4 7 k2 pH &5 8.8 (¢
1) o MEHTE 250260 Bt AR E et S HIA R LR
% 36.0£0.0% > + AR 2 33.0£1.0% > iRk E PKIE 2 2 7 (9 10°C) 0 B

B8 (N2C) FrARS I FEHAH A FPATHIIOMe

HF 259260 2 Ak EEAEY L LAY ’Jiﬁ#u(Debregeasia
orientalis) - p* *F » % 260 2 ¥ K EH S 2 X B - 7 2 (Cynodon
dactylon) ~ & 7 jg % & (Woodwardia unigemmata) 2 [F] % 4 K5 4 0 @ %
250 PG R4 EHAY AN RFERBEREFLIARLS AR T
FTEL 022" BERBERTAFLEREY L RAPRIL L S
P I Elom2 B A 0 ¥ 2012 # 10 ¥ % 259260 2 & A K B A

G LAY w259 chk LR BEE S p A X ¥ (Festuca japonica)
VEIE > %2600~ 0t d ~ XHZ2 ARk
(6) 7 & B &% = TF K (#205) 0] =
Pleb2 2 pH B 5 6.43 (Mcpedd) @ 101 # 2 7 -k frz pH & % 8.3 (¥
W) MAET 261262 HERLPRZ FE > H L A>T kB
31.0£1.0% > + AP £ 34.0£1.0% » p* Pk kB 5 2 1 (9 11C) 0 B8R
2107 (916C)e FR A3 Ll A E@AH  EATYI0m-

BR 26l =~ L A2 FAK BRAEL LAY kB BT 262 01
5-26



B A A~ § + (Litsea akoensis) % -k 1 5 @ 3= % W R BE Y ]\fﬁ

o E 261 2 A K REEF LT R B R 26205 ¢ 8

~ 5 (D.
scottii) ~ 4 4.l 3% § (P. formosana) ~ 4 4 i

ToRRERRERH P

AR S v A R0 2011~2012 E g K R e LR < AT

"‘/1’7 El—"ﬁr'i%\ ’B—:?\?"
(e * I"%‘/;— 5 (#10)p] 2k

Poplsbz 2 pH 5 704 (9 )@ 101 & 2 7 k2 pH i % 8.2 (¥

flr) o MAR T 263264 2 = g > k75 40.0£0.0% > + AR E

35.0+1.0% > Rl EMRE S 20 (9 11C) 3 F 210 ¥ (K 16TC) - *

o ff BREASR 0 A RPR R
B 66 motw 263264 2 F AR BRAY LAY

P ARG R ERRAR ARG AR

pLeh s R 263
Zop AR B S A LS eg(Desmodium sequax) * =tk F v B IREE Ao

- AL a2
3

T LAY LARW A AP 4 RHTE

(8) 7 B fF iE T PE(#1L) R =k

prplshz A3 pH 5 7.33 (¢ 1)o@ 101 & 2 7 k2 pH 5 8.3 (¢
dg ) o 2

AEHFE 265266 2 = A > k2L 28.0+£2.0% 5 + AR E

36.0+1.0% » #* plsb MO S 2 7 (9 11°C) » B E.10 7 (9 16C) - &

AL R BTEAR A APAE T 10me £ F 265 2 2 ik B

RESL RN AR A C RN R 7}4}71#_?;\ Ao@ R R 266 R E 357 4 (Buddleja
asiatica) ~ £ 4 H W A BEL A EE A SRRV RBRF £

H A AP AWEE S - A 2012 & 10 0 pEFE e

oS E O

VOIE 9

bl

(9) itz gl =+ 1 JE(#301) B =k

JUplsbz 2 B pH 5 724 (F #1)> @ 101 & 2 1 k2 pH |

B % 8.4 (¢
dk14) o MEA KR FE 267 ~ 268 Pt AP SR H AR

40.0+0.0% > + -] §_35.0+1.0% > p*plzbd K RE 5 2 7 (5 10C) B R

E6P(H2BC)e P LAL O FERAF > A EEFE S AP K
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EHHI0OmMe 5% 267 = 2 F AR BEAAS LEA o2 R 267 2
P BRSSP AE A E LTS BT A LN L R 268
PIEARE S Z8F 5 a - B RRERF LAY E V- B+ L LR
TR BE(#301)R=E3 2011 £ 2 P A AP B RAAETE 0 A 1 2011 £ 10
PREFREAANC VAT EFAR LAY ¥ 2012820 03
VEAZE L BAFE -

(10) 7 te 2 8L 4 L% (#302) i8] =

PoplEb2 2 M pH E % 5.99 (¢ pidd) @ 101 2 7 k2 pHiE 3 7.3 (¢
f) o MAFTH 269~ 270 = xr L E o H 2 A >R k7 L 25.021.0% -
T AR R 23.021.0% > HiEgr s s oo Rlxb Y g | Pt RIEEORE R 4 7
(918C) BB E 5107 (H18C) "M 2~ A2/ R FFRAFH > & A
PAREEEH10mMe

BRI EBFARIES o A HRE 267 2 F AL BRBL AT G (A
e
(Isachne albens) 7 # 4% f gt 5 = = % ¢ BES 4 5 [ HERH

BT BE2 B0 L (#302)R] st 2011 & 10 ' B AP B R A A YRR %

~

f

I
""W«r

i (Pteris setuloso-costulata) % zi3g % > % 270 Rl % i ~ &

w@

KAl @ 2012 & 2 0 R A R R Al R AT BRR R D A L F

2 B F R ERREE(H201) R 2 PR A S = TFIEH205)R] s AR 00 B
&R R B 4 E(HB0L) R 5 LS A 0 2 2012 & 10 1 pE )
PR R ARE Y EEF A E -

5 fcpsb2. 23 pH B 5 ¢ P (pH=6.6~7.3) » pt gt = RISEIER AT BB
Wl o ¥ FOEZ LA ) B LIEMB) R F AL U~ E B A
LR HET 8 %@@@%ﬁ’wﬁﬂgﬁjﬁW$m%%ﬁ#i%
Bl btk FERE T TR BREF LAY TR ES L
PR A R A AR R R o b o L REY B 5 (2009)iE 72 F B R
NEIEHE AN P L LR T RE R ER AT 0 AFET Y 2 a Bl
(#202) ~ 25 k& (#203) ~ F 5% T 25(H204) ~ F %R c R ¢ (HO) E Rl > ¥ f

35 BIEN A iem%w&amgf Fh LA PEHY RAET 2
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FAEPAL P DA AF AR - ER et AN T S LA BAY S

1 o

AETHREFNE R RER AR S E AT BT A R R
H X A4~ 6 7= F 3 (Trifolium repens) 2 § i ¥ (T. procumbens) % » 352
bk fEtE 4 5 ¢b k& (alien, non-native, non-indigenous, foreign, exotic species ;
24 T 3li&4 - introduced species) :}{:E}fﬁ“ # (naturalized species ; ~ L I %1
it &, » domesticated species) % #* 35 fé (cultivated species) ; = 4 $£(2006)4
PHE R AR DS 7&5}??“ Ay 2 i d o HEWE F(C

sumatrensis) ~ @ == E ¥ ~ + o ¥ ¥(B. pilosa var. radiata > * £ T+ & =
A4S )R 5352 & F(Lolium multiflorum) o« 77§ a4k ¢ et ke fEaa g £

ForEAAEEOES T BRI TR LREG LA A
DI B R SRR BE(H201) PR B UL B o BF L (#205) ~ Rt vein B LK
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£ 1% Fr 60 00 00O 00O 00O 00O 00 812 00 00 331 00 0O 00O 00 00 00 00 00 00
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K 0.0 0.0 0.0 300.0 0.0 00 00 00 502 774 1229 857 9.7 525 00 00 00 00 0.0 0.0
o % - 43.9 0.0 0.0 0.0 00 0.0 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0
£ 1% 0.0 0.0 0.0 0.0 00 00 00 00 0.0 00 191 0.0 0.0 00 00 0.0 00 00 0.0 0.0
e 2 g 0.0 0.0 0.0 00 00 3000 00 00 205 74 191 0.0 0.0 00 00 0.0 00 00 0.0 0.0
BAAgF 0.0 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 2143 0.0 00 00 0.0 00 00 0.0 0.0
%R 28.7 0.0 0.0 0.0 00 0.0 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0
i RES i 2 59.4 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0
ik~ 0.0 300.0 0.0 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0
Z2E 136.4 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 0.0 0.0
TH-ER 0.0 0.0 0.0 00 00 00 00 00 00 226 0.0 0.0 0.0 00 00 0.0 00 00 00 00
5 H AP 31.7 0.0 0.0 00 00 00 00 0.0 1837 1719 1150 00 2903 2475 00 00 3000 00 0.0 0.0
e e 0.0 0.0 0.0 00 00 00 00 00 0.0 00 239 0.0 0.0 00 00 0.0 00 00 00 00
A 4 0.0 0.0 0.0 00 00 00 00 00 9.4 133 0.0 0.0 0.0 00 00 0.0 00 00 00 00
(SR 0.0 0.0 300.0 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 00 00 0.0 00 00 00 00
% S 0.0 0.0 0.0 00 00 00 00 00 270 0.0 0.0 0.0 0.0 00 00 0.0 00 00 00 00
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#201 #202 #203 #204 #9 #205 #10 #11 #301 #302
i

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
SDip 42 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 185 0.0 0.0 0.0 0.0 0.0 - - 00 00
4% 0.0 0.0 652 00 00 00 00 00 0.0 00 1715 1128 0.0 0.0 0.0 0.0 - - 00 00
R E 0.0 00 17122 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 00 00
B4 +~F+ 00 0.0 00 00 00 00 00 0.0 0.0 0.0 0.0 130.2 0.0 0.0 0.0 0.0 - - 00 00
¥k 0.0 0.0 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 58 0.0 0.0 - - 00 00
+ B &Y 0.0 0.0 060 00 00 00 00 00 300.0 300.0 1100 0.0 3000 2942 0.0 0.0 - - 00 00
SR 0.0 0.0 636 00 00 00 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 00 00
Ty 0.0 0.0 060 00 00 00 00 00 0.0 0.0 0.0 57.0 0.0 0.0 00 0.0 - - 00 00
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#201 #202 #203 #204 #9 #205 #10 #11 #301

B

251 252 253 254 255 256 257 258 259 260 261 @ 262 263 264 265 266 267 268
BMEE 112 143 4.4 42 301 24 198 731 0.0 2.1 0.0 0.0 0.0 00 0.0 0.0 6.4 0.0
“hEY 0.0 00 162 17.0 0.0 0.0 4.8 0.0 0.0 6.2 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
L S 0.0 0.0 0.0 0.0 99 247 123 220 74 124 0.0 00 101 6.2 9.1 92 276 216
vz Y 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FRY 0.0 0.0 1.2 4.0 0.0 2.4 0.0 00 132 13 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
TER 0.0 0.0 0.0 0.0 8.5 83 117 9.7 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
- Bl 0.0 0.0 197 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
LB 0.0 0.0 0.0 0.0 54 4.7 7.1 5.7 7.5 00 126 10.2 1.3 14 6.0 0.0 0.0 0.0
L E e 0.0 00 191 5.8 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
I &= 0.0 00 294 485 00 161 3.8 0.0 7.3 16.6 00 16.2 00 0.0 0.0 0.0 0.0 0.0
R 0.0 0.0 1.2 0.9 9.2 3.8 92 101 103 16.6 2.7 0.0 41 00 0.0 6.7 314 277
A 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.2 0.0 1.7 15 0.0 100 0.0 0.0 0.0
EUE RS 29.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
XOE R 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 74 6.1 0.0 11.5 8.6 0.0
B 0.0 0.0 7.1 6.4 326 142 181 227 146 245 0.0 0.0 00 0.0 0.0 0.0 0.0 50.2
'3 0.0 29 472 500 169 271 183 8.5 83 151 0.0 0.0 0.0 44 120 0.0 48 16.3
-t H 16.2 14.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0
£ EFFr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 282 205 00 0.0 0.0 0.0 0.0 0.0
I Lxgg 123 2.2 0.0 0.0 0.0 0.0 0.0 0.0 1.6 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0

5-51



(4)% 5-7.2011 & 2 ¥

=<

A R AREN R AP ERE AR L BREES) (FR KR AP FR)

o4 fEA7 iR =k

#201 #202 #203 #204 #9 #205 #10 #11 #301

R

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268
A 0.0 00 13 79 0.0 0.0 0.0 0.0 0.0 2.9 52 144 0.0 0.7 0.0 0.0 0.0 0.0
LR £ A 0.0 00 00 00 0.0 208 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
FR T 3 0.0 00 74 68 9.6 9.1 5.0 0.0 1.7 0.0 0.0 0.0 0.0 00 194 0.0 9.3 0.0
HNREN A 0.0 00 00 0.0 2.6 0.0 0.0 00 211 3.8 256 196 0.7 0.0 6.7 0.0 0.0 0.0
/RS 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.6 0.0 0.0 10.2 0.0 0.0
HEE 0.0 00 00 00 251 53 303 385 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Y B W 00 107 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HEES ® 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 14 114 5.1 0.0 0.0 0.0 102 0.0 0.0
FAl-FE % 18.7 95 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.4 4.8 0.0 0.0 0.0 0.0 0.0 0.0
e 0.0 29 15 7.1 266 6.9 4.1 0.0 4.8 4.6 9.5 1.6 57 175 10.0 88 132 164
5 BAY 0.0 00 00 0.0 0.0 0.0 7.0 0.0 9.5 3.0 0.0 00 737 764 184 591 131 117
e 00 102 67 31 0.0 0.0 0.0 0.0 0.0 4.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PATELLR 121 125 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T REW 0.0 00 12 09 84 145 193 9.6 3.4 4.0 0.0 52 292 252 644 481 133 185
ALY 0.0 00 00 0.0 3.0 0.0 1.2 00 191 146 101 164 107 59 167 118 389 151
o O E B 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 00 145 122 0.0 0.0 0.0 0.0 0.0 0.0

L RHRTY HARES 2 £ & gl 2t 10% i LREEES > T AT o

2 APRH Y HARK IS S R R AE A2
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# 5-8.2011 & 10 *

Looa
“’H—

PR FEED A

LMBEH R AL BRAEY (%) (TR KR D AFET TH)

iRz
#201 #202 #203 #204 #9 #205 #10 #11 #301 #302
%
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 @ 266 267 268 269 270
L1 13.1 130 4.2 42 190 244 215 809 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
AhEY 0.0 00 143 129 0.0 0.0 4.3 0.0 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
1F N 0.0 0.0 0.0 00 172 204 106 0.0 80 108 0.0 0.0 1.7 25 9.0 120 176 57 00 00
LN 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 0.0 2.3 0.0 00 13.0 00 00 00 00
T RY 0.0 0.0 1.3 3.9 0.0 2.5 0.0 0.0 102 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00
I ER4F 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.7 0.0 0.0 00 00 341 00
EER 0.0 0.0 0.0 0.0 8.9 7.5 101 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0
- Al 0.0 00 193 2.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
L E e 0.0 0.0 198 6.6 0.0 0.0 0.0 0.0 0.0 3.9 0.0 0.0 0.0 0.0 0.5 0.0 00 00 0.0 0.0
I&x 0.0 0.0 33.0 489 0.0 101 4.6 00 116 214 0.0 105 0.0 0.0 3.5 6.0 00 00 00 0.0
PR 0.0 0.0 1.2 1.0 8.6 2.5 71 137 111 106 0.0 0.0 0.0 1.0 0.8 0.0 11.3 378 00 0.0
K e 0.0 0.0 14 0.0 0.0 0.0 0.0 0.0 6.3 00 29.2 3.3 0.0 0.0 2.9 2.3 00 00 00 112
N B 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.3 118 0.0 0.0 0.0 0.0 00 00 00 00
ENNIE (s 45.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00
S 0.0 0.0 7.1 6.8 220 98 188 570 136 16.6 0.0 0.0 0.0 0.0 0.0 0.0 9.7 245 0.0 0.0
' 0.0 3.5 481 557 331 306 246 9.7 126 194 0.0 0.0 0.0 0.0 0.7 194 254 221 0.0 0.0
B K 9.7 173 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0
P A R 0.0 0.0 3.2 6.6 0.0 0.0 0.0 0.0 0.0 3.2 4.5 5.2 0.0 2.8 0.0 0.0 00 0.0 164 0.0
A LG 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 147 4.9 3.9 0.0 00 00 00 00
P2 L 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 134 3.2 5.7 18 00 00 00 00
AR 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 122 257 125 0.0 00 00 00 00
Iy 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.0 0.0 13 0.0 0.0 0.0 16 0.0 10.0 195
Lk £ A0 0.0 0.0 0.0 0.0 0.0 137 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 0.0
B L= 0.0 8.9 3.3 0.0 3.1 8.9 7.3 0.0 8.0 1.2 0.0 00 222 115 111 0.0 00 00 00 0.0
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(4#)% 5-8.2011 = 10 » <

1o 4 A AF Pl b
#201 #202 #203 #204 #9 #205 #10 #11 #301 #302
t#* %

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
L] B K 00 00 0O 00O OO 0O OO 0O 0O OO 00 00 102 36 76 00 00 00 00 o00
T A 00 00 OO0 00 31 00 OO 00 63 38 39 118 23 00 00 16 176 57 00 0.0
By 00 00 00 00 224 23 224 2919 00 00O 0O OO OO 00O 00 182 00 00 0.0 0.0
= B K 00 118 00 00 OO 0O OO 0O OO OO 0O OO OO 0O 0O OO O00 00 00 o0
s DI o 140 89 00 00 00O OO OO OO 0O 0O OO OO 0O OO OO 00O 00 o00 00 o00
% % KR 00 00 0O 00O OO 0O OO 00 00 20 188 450 00 12 25 00 00 00 00 o00
FALEF 00 00 0O 00O OO 0O OO 0O 00O OO 00 177 OO ©00O0 0O OO 00 00 00 o0
T AP B 00 35 16 8.2 245 76 36 00 42 50 77 00 77 61 155 79 113 378 00 0.0
T BAY 00 00 00 00 OO OO0 70 00 295 125 43 30 428 644 341 142 00 00 00 112
T AR g 00 122 00 00 OO 0O OO 0O 0O OO 0O 0O OO 31 13 00 00 00 00 o0
TEV 5% 239 00 OO0 0O OO 0O OO OO 0O OO OO 0O OO OO 06 00 00 00 00 o0
TATEL R 00 123 00 00 OO OO OO OO 0O OO 0O 0O 0O 00 00 00 97 245 100 0.0
TR 00 0.0 1.7 1.8 110 208 290 97 110 68 00 3.2 375 389 459 554 254 221 00 0.0
TR 00 00 0.0 22 00 00 00 00O 00 0O 0O 0O 00 00O 00O 00 00 00 00 1486
W) A 00 00 00 0O OO OO 0O 0O 0O 00 o00 224 00 0O 00O 00 00 00 00 00
% ;‘%ﬁf{’f’w 00 00 00 00 31 00 15 00 185 138 124 90 166 47 00 00 00 00 00 00
RESESEE R 236 81 28 00 00 00 00 0O 0O 81 00 0O 0O 0O 0O 00 00 00 00 o00
B 00 00 00O OO OO OO 0O 0O 0O 0O 0O 00 00 1124 16 00 00 00 00 0.0
E i 00 00 00 0O OO OO 0O 0O 00 00 1122 00 00 00 00 00 00 00 00 00
iif 00 00 00O 0O OO OO 0O 0O 00O 34 134 48 23 00 00 00 00 00 00 00
X B 00 00 00O 00O OO OO OO 0O 0O OO 0O 00O 00O 00O 00 00 00 00 46.3 498

x 1 é-*i?v 4 i‘l;?ﬁt}é] Tz £ E’:#hﬁi—" kN 10%—%‘ K1 fﬁ%‘b%ﬁ*ﬁﬁ BT 2 2 -
EVREES & i""?ﬁ@fi#; o} j\fﬁ’%‘ A E S T
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#5-0.2012 & 2" A P AV ERAEEALALAR R REAE 2 BEAES () (TR KR AT TH)
e 4 f85E B =
#201 #202 #203 #204 #9 #205 #10 #11 #301 #302
¥

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
Y3 00 00 69 41 376 163 29 129 82 37 00 00 07 10 161 171 108 58 00 0.0
B 00 00 25 68 00 688 371 270 36 00 00 00 OO 00 00 ©00 00 78 00 00
w4 00 00 08 00 112 00 00 00 107 55 00 63 00 00 00 80 ©00 00 00 00
Y 00 00 00 ©00 OO0 00 00 00 OO 00 00 OO 16 00 00 00 OO0 00 166 28
JARE AT 00 00 163 00 ©00 00 00 00 OO0 00 00 OO 00 00 00 00 ©00 00 173 108
By 00 00 168 23 00 00 00 00 00 00 00 O00 OO 00 00 ©00 00 00 00 00
El 00 00 370 814 00 00 16 47 356 182 00 79 132 326 102 00 66 90 00 00
* pX 00 00 17 00 ©00 00 65 13 148 174 00 ©00 17 11 00 00 73 197 00 0.0
99 00 00 18 24 82 00 00 00 58 15 30 00 11 00 00 ©00 00 00 55 21
O 00 00 79 118 00 00 15 31 17 47 00 O00 00 00 00 00 47 00 46 21
4 00 00 00 00 ©00O 00 00 00 41 34 34 48 00 00 314 00 00 00 17 380
g AL 00 00 00 ©00 ©00O 00 00 00 OO 00 00 104 00 00 00 00 ©00 00 00 00
B oCeE & 00 00 00 00 ©00O 00 00 ©00 00O 00 00 00 OO 00 00 O00 00 00 64 126
H o E R 00 00 00 00 ©00O 00 00 ©00 OO0 00 00 00 ©00O 00 00 00 00 00 107 82
Eg1 00 00 00 26 00 82 226 91 86 118 00 00 O00 00 00 00 68 127 00 00
=3 00 00 355 327 419 258 494 378 184 192 00 00 00 09 345 228 268 196 00 0.0
- £ 00 00 00 10 ©00O 00 00 10 00O 00 64 00 00 11 113 00 00 00 00 22
%o 00 00 00 00 OO 82 00 00 15 219 00 00 OO 00 00 ©00 00 00 00 00
R 00 00 00 00 ©00O 00 00 ©00 00 00 29 00 00 00 130 00 00 56 00 00
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()% 59.2012 # 27 ~ 7 ZF AFARHA AL AR BRFF L 2 BERAES (W) (FE XA 2277 T4
et s B2k

#201 #202 #203 #204 #9 #205 #10 #11 #301 #302

%

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270

A R 0.0 0.0 2.7 6.6 00 178 0.0 0.0 0.0 27 143 10.6 0.0 0.0 0.0 0.0 00 54 82 00
FEE 0.0 0.0 0.0 1.0 221 121 2.5 6.2 1.3 3.1 0.0 0.0 0.0 0.0 0.0 0.0 00 52 0.0 0.0
N3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 00 00 16 21
HREN A 0.0 0.0 2.5 2.1 0.0 0.0 0.0 0.0 96 13.0 182 9.8 0.0 0.0 0.0 0.0 00 00 6.2 50
/RS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 9.8 99 17 00 00 0.0 0.0
e % 0.0 0.0 0.0 0.0 0.0 7.3 446 240 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 146 00 0.0 0.0
Z2E 00 226 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
% % K 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 00 178 644 585 0.0 00 271 0.0 00 00 0.0 0.0
=g 0.0 0.0 0.0 0.0 16.7 0.0 0.0 1.0 0.0 0.0 0.0 00 129 10.7 0.0 0.0 21 00 00 23
FALEF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56 13.2 0.0 0.0 0.0 0.0 00 00 0.0 0.0
T AP E 0.0 0.0 183 4.6 0.0 0.0 3.5 0.0 1.9 14 9.2 0.0 134 147 104 195 135 83 20 5.0
5 BAY 0.0 0.0 0.0 0.0 0.0 0.0 2.1 22 132 6.7 0.0 43 680 764 128 547 50.0 11.7 4.1 10.0
& A I 00 724 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 00 00
FATELCR 00 764 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
e 1 0.0 0.0 1.7 45 320 154 8.2 197 0.0 6.5 0.0 00 398 36.5 00 26.0 159 00 21 3.0
FERLT 0.0 0.0 2.5 1.0 0.0 5.7 0.0 00 202 120 8.1 163 7.0 3.2 0.0 16.0 85 76 0.0 53
BXLT 0.0 286 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0
£ 13 5 0.0 0.0 0.0 00 215 0.0 1.4 8.9 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20 00 0.0 0.0

Al EHRE Y R A L £ & Edp et 20 10%F A G RR Y o el ETF AT 2 o

H21 AHRE Y HALK R kAR o et F A2 o
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% 5-10.2012 # 10 *

)
=

B ER )%—ﬁ'_ =2 p’%

PARAR RS AR 2

BRI (00) (F KR 25§ T i)

EREEE iR b
#201 #202 #203 #204 #9 #205 #10 #11 #301 #302
%

251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
AR 00 00 17 186 00 00 00 00 00 84 00 00 00 00 00 00 - - 00 00
gL 00 00 00 00 00 00 00 1205 00 00 00 00 00 13 00 00 - - 00 00
LN 0.0 0.0 0.0 00 00 00 00 0.0 101 0.0 00 0.0 0.0 00 0.0 0.0 - - 00 00
< 4K 12.0 0.0 0.8 10 00 00 0.0 0.0 0.0 0.0 00 0.0 0.0 00 00 120 - - 00 00
[ AR A o 0.0 23.0 0.0 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0 00 0.0 0.0 - - 00 00
| &R 0.0 0.0 0.0 00 00 00 00 0.0 00 112 00 0.0 0.0 00 0.0 0.0 - - 00 00
JARE R 4 00 00 148 97 00 00 00 00 00 00 00 00 00 00 00 00 - - 00 00
NP IS 00 480 00 00 00 00 00 00 00 00 00 00 00 00 00 00 - - 00 00
NI s 00 155 00 00 00 00 00 00 00 00 00 00 00 00 00 00 - - 00 00
b 00 00 391 425 00 00 00 253 00 121 00 74 262 242 00 00 - - 00 00
pAZy 0.0 0.0 0.0 00 00 00 00 229 581 0.0 00 0.0 0.0 00 0.0 0.0 - - 00 00
PR 0.0 0.0 1.6 00 00 00 00 382 118 259 00 0.0 1.4 00 0.0 0.0 - - 00 00
R R 10.2 0.0 89 119 00 00 00 0.0 4.8 9.8 00 0.0 1.4 00 00 102 - - 00 00
ARy 0.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 84 0.0 00 0.0 0.0 - - 00 00
CED R 79 193 00 00 00 00 00 00 00 00 00 00 00 00 00 79 - - 00 00
i ERE 126 00 00 00 00 00 00 00 00 00 00 00 00 00 00 126 - - 00 00
£ b 00 00 00 16 00 00 00 415 122 273 00 00 00 00 00 00 - - 00 00
2 73 00 259 465 00 00 00 248 130 94 00 00 00 00 00 73 - - 00 00
B fAs 0.0 0.0 0.0 00 00 00 00 0.0 3.3 00 115 23 0.0 00 0.0 0.0 - - 00 00
Eb N~ 13.2 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0 00 00 132 - - 00 00
i i3 0.0 0.0 134 21 00 00 0.0 0.0 7.7 0.0 00 0.0 0.0 00 0.0 0.0 - - 00 00
T 29.0 0.0 0.0 00 00 00 00 0.0 0.0 0.0 00 0.0 0.0 00 00 290 - - 00 0.0
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(§)# 5-10.2012 & 10 * < " R AEHA L L RB R FE AL 2 BRBES0) (FR AR 27T FH)
IRt P2k
#201 #202 #203 #204 #9 #205 #10 #11 #301 #302
1 %
251 252 253 254 255 256 257 258 259 260 261 262 263 264 265 266 267 268 269 270
A R 00 00 00 23 00 00 00 00 00 00 138 21 00 00 00 00 - - 00 00
E % E 79 35 00 10 00 00 00 00 00 00 00 29 00 00 00 79 - - 00 00
L 00 00 00 00 00 00 00 00 00 119 00 00 00 00 00 00 - - 00 00
ke 00 00 00 00 00 00 00 00 00 00 00 128 00 00 00 00 - - 00 00
HERE 00 00 114 10 00 00 00 00 00 00 00 00 00 00 00 00 - - 00 00
TR 00 00 00 00 00 00 00 00 00 00 272 34 00 00 00 00 - - 00 00
REHHE 00 00 00 00 00 00 00 00 00 00 95 153 00 00 00 00 - - 00 00
HE®RYET 275 00 00 00 00 00 00 00 00 00 00 00 00 00 00 275 - - 00 00
Wity 126 00 00 00 00 00 00 00 00 00 00 00 00 00 00 126 - - 00 00
% 4 oK 00 00 10 00 00 00 00 00 00 00 731 207 00 00 00 00 - - 00 00
PLEY 00 00 00 00 00 00 00 00 00 00 00 139 00 00 00 00 - - 00 00
L ,% 00 00 111 44 00 00 00 00 38 00 76 24 162 231 00 00 - - 00 00
X L 00 00 00 10 00 00 00 00 00 112 00 00 263 32 00 00 - - 00 00
X 126 00 41 11 00 00 00 00 00 00 00 00 00 00 00 126 - - 00 00
L 00 00 160 118 00 00 00 00 00 00 00 27 748 87 00 00 - - 00 00
¥ g 00 00 00 00 00 00 00 00 73 00 00 109 25 29 00 00 - - 00 00
Bk 158 00 24 00 00 00 00 00 00 00 00 00 00 00 00 158 - - 00 00
TR 00 00 00 00 00 00 00 00 00 00 115 261 12 00 00 00 - - 00 00
g 3 00 00 00 00 00 00 00 224 00 00 00 00 00 13 00 00 - - 00 00
L AR Y SRS L R g it ot 10%F 71 2 BRB N 0 AR o7 L o
L2 RHRE Y HAK R LR o T A2 o
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F 5-11.% PR pER FEEARE R T 2011~2012 & 5 A K § 2

(FHR KR 27T FH)

#a

B A

s SR - SR S 3 How Eor Do Do

2011 #201 2.3+0.9 7.0+2.4 0.723+0.511  0.658+0.465  0.610+0.276  0.438+0.309

27 #202 1.3+04  2.3+1.3  0.141+0.243  0.203+0.351  0.938+0.108  0.094+0.162
#203 1.0£0.0  4.0¢0.0  0.000£0.000  0.000+0.000  1.000+0.000  0.000+0.000
#204 - - - - - -

#9 2.3+1.2 6.0+2.4  0.595+0.470  0.582+0.413  0.741+0.189  0.354+0.260
#205 1.8+41.3  9.5+9.6  0.211+0.365 0.152+0.264  0.923+0.133  0.116+0.201
#10  1.0£¢0.0  2.2¢04  0.000£0.000  0.000+0.000  1.000+0.000  0.000+0.000
#11 - - - - - -

#301 1.0£0.0  2.3+04  0.000£0.000  0.000+0.000  1.000£0.000  0.000+0.000

2011 #201 2.3+0.9 7.0+6.5 0.723+0.511  0.658+0.465  0.610+0.276  0.438+0.309

10 7 #202 1.3+0.4  25+1.7  0.141#0.243  0.203+0.351  0.938+0.108  0.094+0.162
#203 1.0£0.0  4.0+0.0  0.000£0.000  0.000+0.000  1.000+0.000  0.000+0.000
#204 - - - - - -

#9 1.0£0.0  5.0¢1.6  0.595+0.470 0.582+0.413  0.741%0.189  0.354+0.260
#205 1.8+1.3 95+9.6  0.211+0.365  0.152+0.264  0.923+0.133  0.116+0.201
#10  1.1#0.3 23.1#139  0.061+0.166  0.088+0.239  0.970+0.098  0.039+0.113
#11 - - - - - -
#301  1.0£0.0 1.0£0.0  0.000£0.000  0.000+0.000  1.000+£0.000  0.000+0.000
#302 - - - - - -

2012 #201 2.3+0.9  5.7+4.6 0.799+0.572  0.658+0.465  0.606+0.279  0.456+0.323

2% #202 10400  9.5+75 0.000£0.000  0.000+0.000  1.000+£0.000  0.000+0.000
#203 1.0+0.0  4.0#0.0  0.000£0.000  0.000+0.000  1.0004£0.000  0.000+0.000
#204 - - - - - -

#9 35+05 53.5+51.9  0.940+0.154  0.754+0.059  0.546+0.036 0.560+0.044
#205 1.8+0.8  7.8+7.2  0.258+0.272 0.319+0.375 0.892+0.136 0.157+0.182
#10  1.2+04 63.1+364  0.057+0.150  0.083+0.217  0.978+0.064  0.035+0.097
#11 - - - - - -
#301  1.0+£0.0 1.0£0.0  0.000+0.000  0.000£0.000  1.000+0.000  0.000+0.000
#302 - - - - - -

2012 #201 - - - - - -

10 ¥ #202 1.3+05  5.3+34  0.237+0.336  0.215+0.304  0.840+0.226  0.184+0.260
#203 - - - - - -
#204 - - - - - -

#9 1.040.0  7.0¢50  0.000£0.000  0.000+0.000  1.000+0.000  0.000+0.000
#205 1.840.8  6.3+4.7  0.248+0.267  0.314+0.375  0.896+0.136 0.157+0.182
#10  1.04¢0.0 53.3+32.0  0.000£0.000  0.000+0.000  1.000+0.000  0.000+0.000
#11 - - - - - -
#301 - - - - - -
#302 - - - - - -

E-0%
I

L Hgw % Shannon 3t & i34 % ~ Esw » Shannon 323 & 4 #k
Dgr 5 Berger &% % f;‘::}ﬁﬁ: ~» Dgv # Simpson #& % % Bf,a‘gﬁz
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# 5-12.% 7 E LV PER A EESAE R E 2011~2012 & = R RS
(FAR KR A7 7 T4
T v ERAWARTE S
o Bk BAE jfsw i Eon Do Do
2011 #201  19.5#3.7  2.805+0.158 0.949+0.011 0.150+0.024 0.928+0.011
27 #202 111464  2.009+0.723 0.847+0.231 0.248+0.137 0.789+0.224
#203 8.8+4.3  1.804+0.778 0.794+0.322 0.232+0.114 0.738+0.302
#204 7.146.1  1.453+1.001 0.733+0.381 0.26520.239 0.610+0.359
#9 10.449.3  1.521+1.105 0.595+0.397 0.283+0.271 0.566+0.388
#205  18.8#3.9  2.802+0.216 0.961+0.007 0.119+0.026 0.931+0.016
#10 7.4+23  1.725+0.405 0.873+0.087 0.342+0.149 0.768+0.131
#11 4.7+59  0.967+1.101 0.452+0.497 0.142+0.164 0.408+0.449
#301 5.4+51  1.205+1.029 0.589+0.468 0.174+0.169 0.517+0.417
2011 #201  14.8#7.9  2.389+0.602 0.926+0.026 0.184+0.091 0.878+0.070
10 " #202 8.4+4.1  1.808+0.605 0.850+0.229 0.258+0.107 0.769+0.213
#203 8.6+4.3  1.778+0.784 0.787+0.320 0.228+0.127 0.731+0.301
#204 45+43  1.058+0.894 0.622+0.404 0.319+0.293 0.487+0.368
#9 9.0¢8.7  1.512+1.089 0.643+0.399 0.25620.229 0.589+0.381
#205  11.0+6.8  1.920+1.090 0.739+0.413 0.161+0.102 0.711+0.398
#10 8.6+4.1  1.719+0.666 0.776+0.268 0.271+0.119 0.728+0.254
#11 8.2+54  1.674+0.872 0.752+0.370 0.231+0.123 0.697+0.343
#301 75486  1.166+1.196 0.461+0.447 0.139+0.165 0.454+0.441
#302  12.5+7.4  1.894+1.111 0.176+0.108 0.668+0.387 0.674+0.391
2012 #201 4.0+0.0  1.237+0.000 0.892+0.000 0.417+0.000 0.681+0.000
2% #202  11.046.0  2.081+0.451 0.918+0.040 0.235+0.092 0.844+0.066
#203 7.0£2.2  1.629+0.359 0.858+0.036 0.378+0.073 0.751+0.084
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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://wliterm.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, IPT is promoting by many international biodiversity institute, we
should still notice its development in the future, and keep up with the international

step.

Key Words: Darwin Core, raw data, Ecological Investigation Data, IPT
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occurrence_checklist 505 2011-11-17 Private Mot Registered
occurrence_checklist 96 2011-10-04 Private Mot Registered
occurrence_checklist 480 2011-10-04 Private Mot Registered
occurrence_checklist 130 2011-10-04 Private Mot Registered
occurrence_checklist 62 2011-10-04 Public Mot Registered
occurrence_checklist 408 2011-10-04 Private Mot Registered
occurrence_checklist 324 2011-10-04 Private Mot Registered
occurrence checklist 132 2011-10-04 Private Not Registerad
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urn:lsid:authority.org:namespace:object:revision

Revision Identification

URN Label (optional)

LSID Label Object Identification

Authority Identification Namespace ldentification

Bl6-7 LSID 23\ (® % % & : http://www.tdwg.org/)

Q‘:N@ http://daja.biodivitw/XML/daja1147xml p - O x H @ biodiv.tw ‘ ‘ ﬁ& i\? {{)}

<?xml version="1.0" encoding="UTF-8"?>
- <Document xsi:noNamespaceSchemalocation="http:/ /daja.biodiv.tw/DarwinCoreSYUE.xsd"
xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance">

- <MetaDesc>
<DatelastM -7-9< /DatolactModifiad
obalUniqueldentifier>urn:lsid:daja.biodiv.tw:observation: 1147 </GlobalUniqueldentifier>—>
< CafalogNumirer>tidi-aloataloghlunbai

<ScientificName>>Plectrocnemia sp.</ScientificName>
<BasisOfRecord >0 < /BasisOfRecord>
<Kingdom>Animalia</Kingdom?>
<Phylum>Arthropoda</Phylum>
<Class>Insecta</Class>
<Order>Trichoptera</Order>
<Family>Polycentropodidae</Family>
<KingdomInChinese >»#&#5</KingdomInChinese>
<PhylumInChinese >&iE#IF9</PhylumInChinese>
<ClassInChinese> @& </ClassInChinese> m
<OrderInChinese>£#H </OrderinChinese>

<FamilyInChinese> % A#El</FamilyInChinese>

<ChineseName > gHmifFEl </ChineseName>

<AuthorYearOfScientificName/>

<IdentifiedBy >Ming-Chih Chiu</IdentifiedBy >

<Collector>Ming-Chih Chiu</Collector>

<CollectorInChinese> FrEA$#</CollectorInChinese>

<EarliestDateCollected>2011-05-17 </EarliestDateCollected >
<latestDateCollected>2011-05-17 </l atestDateCollected>

<Locality >View fish platform</Locality>

<LocalityInChinese >8 & </LocalityInChinese>

<DecimallLongitude>121.31056</Decimallongitude>

<DecimalLatitude>24.37083 </DecimalLatitude>
<CoordinateUncertaintyInMeters>50</CoordinateUncertaintyInMeters>> D

m

% 125% ~
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