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Abstract

Key words: the Nan-Hu stream; the Formosan salmon; the Chi-chia-wan Stream,

water quality monitoring,

Formosan landlocked salmon (Oncorhynchus masou formosanus), the scarce
protected species, had distributed in the 6 branches of the Da-Chia stream,
including the Nan-Hu stream. However, the protected salmon only occur in the
Chi-Chia-Wan stream in last a number of decades. Due to the government policy
the Shei-Pa National Park recently devotes to recover the salmon and release the
cultivated breeds in the Nan-Hu stream. Therefore, the comprehensive assessment
and monitoring of the new selected habitats are indispensable. This study was
aimed to monitor (a) the water quality, (b) physical habitat patterns, (c) aqutic
insect at 4 sampling points including up-stream , middle-stream , and down stream
of Nanhu stream as well as the Er-Wu stream. Additionally, the overall evaluating
data will be compared to that of the Chi-Chia-Wan stream in order to propose

ecologically suggestions for the restoration of the Formosan salmon.

The results of water monitoring displayed that (a) the turbidity of Nan-Hu
stram was higher than that of Chi-Chia-Wan stream, moreover, the turbidity
monitored at Oct. 2008 was as high as 25 NTU; (b) the dissolved oxygen of 4
sampling points in this study were supersaturated, and ranged between 8~11 mg/L,
which value were similar to that of Chi-Chia-Wan tream, (c) the nitrate in Nan-Hu
stream were much lower than that in Chi-Chia-Wan stream because there was no
agricultural activity near the Nan-Hu stream, however, the phosphate and
conductivity concentration is higher than that in Chi-Chia-Wan stream. The
sunstainable water quality monitoring and evaluation of this phenomenon were

necessary.

Xl



To understand the channel environment of Nanhu Creek, 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 last year’s poject.

With habitat and substrate analysis, this project found that the conditions of
the upstream reach and midstream reach of Nanhu Creek are similar, and the
remaining two observatory reaches are alike. Based on the investigations applied
at April, June, and November, the channel slopes of these four observatory reaches
increase apparently, while the homogenous channel substrate is discovered for all
the reaches except Erwu Creek. In general, the channel environment of Nanhu

Creek is very similar to that of Guanyutai observatory reach in Chichiawan Creek.

During the research period in 2009, we had recorded 39 taxa of aquatic insects
belong to 27 families in 5 orders. We found the no correspondence on abundance
dynamic among these sites in 2008 to early 2009. All these sites were
Shannon-Wiener’s index values between 1.25 and 2.5 in early 2009, which had fell
in range of the index at reference sites of Wuling area. Habitat quality of these sites
was assayed by RBPII, and evaluations were between non-impaired and moderately
impaired in 2008 to early 2009. Using multidimensional scaling plots to analyze the
composition similarity of abundances among sampling plots indicated that the
community structures of these sites were more similar to reference sites with better

habitat of Wuling area.
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Abstract

Key words: the Nan-Hu stream, the Formosan salmon, the Chi-chia-wan Stream,

water quality monitoring

Formosan landlocked salmon (Oncorhynchus masou formosanus), the scarce
protected species, had distributed in the 6 branches of the Da-Chia stream,
including the Nan-Hu stream. However, the protected salmon only occur in the
Chi-Chia-Wan stream in last a number of decades. Due to the government policy
the Shei-Pa National Park recently devotes to recover the salmon and release the
cultivated breeds in the Nan-Hu stream. Therefore, the comprehensive assessment
and monitoring of the new selected habitats are indispensable. This study was
aimed to monitor the water quality at 4 sampling points including up-stream |,
middle-stream , and down stream of Nanhu stream as well as the Er-Wu stream.
Additionally, the overall evaluating data will be compared to that of the
Chi-Chia-Wan stream in order to propose ecologically suggestions for the

restoration of the Formosan salmon.

The results of water monitoring displayed that (a) the turbidity of down-stream
of Nan-Hu was as high as 999.99 NTU because an avalanche near this point,
however, the turbidity of other sampling points ranged from 0.4~1.0 NTU; (b) the
dissolved oxygen of 4 sampling points in this study were supersaturated, and
ranged between 8~11 mg/L, which value were similar to that of Chi-Chia-Wan
tream, (c) the nitrate in Nan-Hu stream were much lower than that in Chi-Chia-Wan
stream because there was no agricultural activity near the Nan-Hu stream, however,
the phosphate concentration is higher than that in Chi-Chia-Wan stream. The
sunstainable water quality monitoring and evaluation of this phenomenon were

necessary.
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£ 1-3 97 # 27 & ki B A 17 Hcdh
. . U BT R| 2% | A& | SiO, | BOD |NOs-N
T o w7 % IF Xt p H
s Be A RIEEII D PH D Gem | mg/l | NTU | mg/L | mgiL | mg/L
Bl2b 1| skt 25| 5 |27 25p | 7.90 | 313 | 11.30 | 1.07 | 4.47 | 1.160 | 0.159
Bk 2| @ik 25| B |20 250 — — — — — — —
Bl 3| m kT | 5 |27 25p | 810 | 355 | 11.06 | 2.1 | 4.16 | 1.310 | 0.180
Blxk 4| B g% @ 2" 25p | 802 | 378 | 1150 | 1.81 | 3.74 | 0.987 | 0.208
. : S NO,-N| SO,Z | CI' | PO, | TP |NHsN| TOC
+ b # = | ke d
=5 2w I K pug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Bl2b 1| skt p5| 8 |27 25p | ND. | 26.39 | 0.068 | N.D. | N.D. | N.D. | 0.935
Bk 2| Bk 5| B |20 250 — — — — — — —
B2k 3| m @ik T | 8 |27 25p | ND. | 30.10 | 0.107 | N.D. | N.D. | N.D. | 1.437
Blek 4] B g% % 2% 25p | N.D. | 3402 | 0110 | N.D. | N.D. | N.D. | 1.194
%N.D. & : (1) NO,-N<0.2 pg/L (2) PO~ <3x10° mg/L (3) NH3-N<3x10~ mg/L
(4) CI'<0.01 mg/L
 1-4 97 & 4% g %05 3 A 4 3cdk
= = ¢ Fiz|H&p®H | pH |($¥T&| 3% | A& | SiO, | BOD |NOs-N
uS/cm | mg/L | NTU | mg/L | mg/L | mg/L
Blebl| e & |47 9p | 831 | 227 | 950 | 0.78 | 2.63 | 1.100 | 0.130
Bz 2| @ik M| & |40 9p | 824 | 256 | 931 | 1.99 | 4.06 | 1.034 | 0.130
Blxb 3| mET | & |49 9p | 824 | 281 | 943 | 416 | 2.77 | 1.030 | 0.180
Blxk 4| B oEGE # |47 9p | 818 | 228 | 941 | 261 | 504 | 1.108 | 0.241
whgE L F 1 | HHP ¥ [NO-N| SO | CI' | PO, | TP |NHs-N| TOC
ug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Blrb 1| a@iEr 5 A& |40 9p 0.3 | 25.11 | 0.946 | N.D. | 0.023 | 0.400 | 0.552
Bz 2| a@iEd | & |47 9p | ND | 2349 | 1.020 | N.D. | 0.020 | 0.400 | 0.594
Bleb3|a@iET | & |47 9p | ND | 2893 | 1.093 | N.D. | 0.016 | 0.500 | 0.669
Blxk 4| B g% A& |47 9p 09 | 3418 | 1.149 | N.D. | 0.017 | 0.500 | 0.673
*N.D.f& : (1) NO,-N<0.2 pg/L (2) POs><3x10° mg/L (3) NH3-N<3x10™ mg/L

(4) CI'<0.01 mg/L
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15 97 &7 &L

i A 17 e dy

: PR N WaR| %% | 4R | SiO, | BOD |NOs-N
“Ju LA F F *ik p ¥

5 o F i | #Fkp | pH uSlem | mg/L | NTU | mg/L | mgiL | mg/L
Rl a@Etys|) 5 |7 169 | 860 242 8.70 1.69 2.31 | 0.610 | 0.104
RlHE2a@Ee x5 5 |7 16| 835 241 8.95 | 0.85 1.43 | 0.950 | 0.076
B3| a@E x| & |77 160 | 835 269 8.87 1.89 2.24 | 0.747 | 0.128
Bl 4 B g % 9 (77 16p | 836 290 8.66 1.70 2.10 | 0.540 | 0.154

. U NO,-N| SO~ | CI' | PO,> | TP |NHs-N| TOC
5 I hud z EIE * TR ;!
=% B AR pug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
plzb 1@k | % |70 16p | 04 | 2799 | 0.235 | 0.020 | 0.008 | 0.006 | 0.214
Plb 2| & pik? 25| o 7?16 P | ND | 28.22 | 0.169 | N.D. | 0.000 | 0.006 | 0.180
Pk 3| s ET | % (77 16p | 09 | 3173 | 0.263 | 0.010 | 0.008 | 0.007 | 0.254
B4 B om ik 9 |7 % 16 p 04 | 3511 | 0.260 | 0.020 | 0.005 | 0.008 | 0.198
*N.D.i& : (1) NO,-N<0.2 ug/L (2) PO,*<3x10° mg/L (3) NHs- N < 3x107 mg/L

(4) CI'<0.01 mg/L
% 1-6 97 & 10 * & %% f3 i A 47 Bcdp

. i oo . WTR| B3 &4 & | SiO, | BOD |NOs3-N
B L F0F | kP A "

s Be A E ) FEEREE ) PH L Gem | mg/l | NTU | mg/L | mg/L | mgiL
Rzl e @E | 5 (107 21 p| 841 215 8.80 | 15.01 6.7 0.060 | 0.206
Rl 2 e E? | 5 (107 21 p | 8.24 222 8.52 | 26.26 7.6 | 0.136 | 0.176
RlE3| e ET | 5 (107 21 p | 832 225 8.28 | 16.63 7.3 | 0.204 | 0.251
Plxb 4| B g% 9 (10 7 21 p | 831 230 8.51 | 1.540 54 | 0.030 | 0.213

: ‘ U NO,-N| SO~ | CI' | PO,* | TP |NHs-N| TOC
5 [ hd z L IE R ﬁ
=% be | SRR Y ug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
plzb 1| %k 5| o 107 20p| 04 | 2672 | 0.681 | 0.009 | 0.043 | 0.016 | 2.036
Pk 2| %% 25| 8 107 20p | N.D | 2611 | 0.256 | 0.007 | 0.055 | 0.018 | 2.025
Pk 3| % ka5 | & 100 21p | ND | 26.33 | 1.759 | 0.008 | 0.037 | 0.019 | 1.791
Ble 4| Bk | a (107 20p| N.D | 2363 | 0.156 | 0.009 | 0.003 | 0.014 | 2.070

*N.D.i& : (1) NO--N<0.2 pg/L (2) PO, <3x10° mg/L (3) NHs-N<3x107 mg/L
(4) CI'<0.01 mg/L
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£ 1-7 98 & 27 3 RiR A A 4 dkd

. . PR B ErR| A% | A | SiO, | BOD |NOs-N
5 *e A& FRRA pH fs‘;;:m rﬁgj‘L IﬁTU mg/E mg/L mgg/L
Rl lla@Etys) 5 |27 11p | 831 296 960 | 054 | 3.70 | 0.31 | 0.008
Bk 2| B Pi%d P 9 (2% 11p | 833 | 302 | 945 | 074 | 3.37 | 0.20 | 0.087
Bleb 3| s kT | % (20 119 | 844 | 308 | 937 | 045 | 359 | 0.14 | 0.387
Bleb 4| B g% B (27 11p | 834 | 315 | 961 | 016 | 2.73 | 0.14 | 0.419
2- - 3-
Rl I E L Nu%iLN rsng7|_ mcg:JIIL ;C;ﬂ m-I;;L leéili\l ;S/CL
Bleb 1l s E 25| o |27 11p | 10 | 41.41 | 0.950 | 0.006 | 0.01 | 0.100 | 0.615
Bleb 2| s iEe P58 |27 11p | 1.0 | 4179 | 1.002 | 0.012 | 0.01 | 0.100 | 1.049
Bleb 3| @ik T | & |20 11p | 1.0 | 3994 | 0.932 | 0.008 | 0.01 | 0.100 | 1.151
Blek 4] B @k % (27 11p | N.D | 4006 | 0951 | 0.012 | 0.02 | 0.100 | 1.005
%N.D.7& : (1) NO,-N<0.2ug/L (2) POs><0.003 mg/L (3) NH3-N<0.003 mg/L
(4) CI'<0.01 mg/L
% 1-8 98 & 4 ' 5 P LR f# i A 17 By
\ ‘ R TR| %% | %A | SiO, | BOD |NOs-N
FH) O wE | AF | ERIE) pH fszm rr?gth ity mglL. | mg/L. | mlL
Bleb 1| e @k 5| o |47 08p | 821 | 272 | 840 | 053 | 2.64 | 0.20 | 0.392
Blxb 2| s ke 5| o 47 08P | 816 | 277 | 807 | 1.03 | 2.68 | 0.34 | 0.397
Bl2E3| LTy o 47 08P | 822 | 284 | 811 | 0.85 | 3.05 | 0.61 | 0.433
Blek 4| B g% B (47 08p | g22 | 287 | 834 | 048 | 2.78 | 0.27 | 0.449
2- - 3-

an | we o |wupn NN SO0 O RO TR NN ToC
Bleb 1| @ E 25| & |47 08P | 05 |39.81 | 0.297 | 0.005 | 0.010 | 0.026 | 0.568
B2 mPiEe 25| o (47 08p | 06 | 40.14 | 0.247 | 0.006 | 0.008 | 0.050 | 0.558
Bl2b 3| @@ET5 | 5 (47 08p | 07 | 3892|0403 | 0.006 | 0.013 | 0.030 | 0.456
BlEk 4| B @R @ (47 08p | 05 |3755| 0442 | 0.006 | 0.009 | 0.020 | 0.547
*N.D.f& : (1) NO,-N<0.2 pg/L (2) PO, <0.003 mg/L (3) NH3-N<0.003 mg/L

(4) CI'<0.01 mg/L
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31-9 98 & 67 & ik fa

i A 17 e dy

. . N N WTeR| %% | BAR | SiO, | BOD |NOs-N
> Ju 2 F *¥ p H

- w A xR0 pH uS/cm | mg/L | NTU | mg/L | mg/L | mg/L
Bleb 1l m @k 5| o (6" 10P | 836 | 248 | 880 | 1.02 | 6.25 | 0.14 | 0.240
Bleb 2| ke 5| o 67 10p | 828 | 250 | 890 | 1.23 | 588 | 0.41 | 0.346
Pk 3] mﬁzf % (6" 109 | 836 | 258 | 830 | 0.80 | 514 | 0.14 | 0.733
Plek 4] B g% % 67 10p | 834 | 268 | 856 | 048 | 6.16 | 054 | 0.832
. . D NO-N| SO/~ | CI' | PO~ | TP |[NHs-N| TOC
. WL Z = < p i

=5 2w AR pug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Rlxb 1l @ % | & |67 10p | 1.3 | 36.05 | 2.099 | 0.005 | 0.009 | 0.011 | 1.162
Rz 2| ke | 5 67 10P | 27 | 3459 | 2.363 | 0.009 | 0.009 | 0.004 | 1.258
Bleb3|miET5| & (67 10p | 11 | 3754 | 2238 | 0.006 | 0.011 | 0.002 | 1.176
Bleh 4] B ogx # 167 10p | 15 | 3415 | 2157 | 0.007 | 0.005 | 0.003 | 1.215
%N.D. & : (1) NO,-N<0.2 pg/L (2) PO~ <3x10° mg/L (3) NH3-N<3x10~ mg/L

(4) CI'<0.01 mg/L
% 1-10 98 # 8 ' = #EiR {2 ik A 17 #cy

\ ‘ U WeR| A% | AR | SiO, | BOD |NOs-N
LB * z Fa v g: ;! v

e Be R FERETDPH D Gem | mg/l | NTU | mglL | mg/L | mgiL
Bl2b3| @@ ETs| 5 |87 19p | 806 | 227 | 7.7 | ND | 459 — | 1.000
. , ~ - NO.-N| SO/ | CL™ | PO | TP |NHs-N| TOC
. S e 1 3|

=5 #* v A ug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
B2k 3| @iP@iET 5| 5 (87 19p | 10 | 2630|0898 | 0006 | — | 0023 | 0.65
%N.D.f& : (1) NO--N<0.2 ug/L (2) PO, <3x10° mg/L (3) NH3-N<3x10™ mg/L

(4) CI'<0.01 mg/L
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4 1-11 98 & 10 * & 9 %73 3 i A 178y

. . R N R Rr| 3% | AR | SiO, | BOD |NOs-N
+ }u + z F4 i3 ~ 7% g ¥

Blxb 3| @ ETF| 5 (87 19p | 809 213 8.02 N.D 0.14 | 6.577 | 0.404
. . D NO--N| SO~ | CL” | PO~ | TP [NHs-N| TOC
* LA c E | 3Rtk pH

=5 = A | iR pug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Bl 3| G ET | B 87 19 p 0.7 | 25,53 | 1.255 | 0.013 | 0.008 | 0.010 | 0.340

*N.D.i& 1 (1) NO--N<2pug/L (2) POs><3x10° mg/L (3) NH3-N<3x10™ mg/L

(4) CI'<0.01 mg/L (5) % A>999.99 NT
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ABSTRACT

1. Research Purpose: To understand the channel environment of Nanhu Creek, four
observatory reaches were investigated, including cross and longitude sections survey,
substrate composition, and physical habitat patterns.

2. Method and Process: This project applied the same survey and analysis methods

used in last year’s poject.

Major Findings: With habitat and substrate analysis, this project found that the
conditions of the upstream reach and midstream reach of Nanhu Creek are similar, and the
remaining two observatory reaches are alike. Based on the investigations applied at April,

June, and November, the channel slopes of these four observatory reaches increase
apparently, while the homogenous channel substrate is discovered for all the reaches except

Erwu Creek. In general, the channel environment of Nanhu Creek is very similar to that

of Guanyutai observatory reach in Chichiawan Creek
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ABSTRACT

[ Keywords] aquatic insects, RBPIl, community index.
This study reports the survey of aquatic insect and water quality
monitoring at 4 sampling sites in the Nanhu River. During the research period in
2009, we had recorded 43 taxa of aquatic insects belong to 24 families in 5

orders.

In 2009, we found that abundance of aquatic insects presented peak in
February and found the no correspondence on abundance dynamic among these
sites in 2008. All these sites were Shannon-Wiener’s index values between 1.25
and 2.5 in 2008 to 2009, which had fell in range of the index at reference sites of
Wuling area. Habitat quality of these sites was assayed by RBPII, and
evaluations were between non-impaired and moderately impaired in 2008 to

2009.

Using multidimensional scaling plots to analyze the composition similarity
of abundances among sampling sites indicated that the community structures of
these sites were more similar to reference sites with better habitat of Wuling

area.
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A 3-1 s iE A 2009 £ 2 kA R FFRES 2 B EC
(individuals / square meter )

Order Family Taxa Feb Apr Jun Total
Coleoptera Elmidae Zaitzevia sp.A 287 1.8 3.6 340
Scirtidae Cyphon sp. 84.2 0.0 0.0 84.2

Diptera Blepharoceridae Bibiocephala sp. 0.0 0.0 3.6 3.6
Ceratopogonidae Bezzia sp. 16.1 0.0 0.0 16.1

Chironomidae  Chironomidae sp.B 2092.616.1 7.22115.9

Chironomidae sp.C 18 1.8 0.0 3.6

Chironomidae spp. 143.3 5.4 19.7 168.4

Tanypodinae spp. 1.8 1.8 0.0 3.6

Simuliidae Simullium sp. 1986.9 3.6138.02128.5

Tipulidae Dicranota sp. 1.8 0.0 0.0 1.8

Eriocera sp.A 3422143 0.0 356.5

Eriocera sp.B 53.7125 3.6 69.9

Ephemeroptera Baetidae Baetiella bispinosa 1.8 0.0 54 7.2
Baetis spp. 9.0 1.8 19.7 305

Pseudocloeon latum 48.4 1.8 52.0 102.1

Heptageniidae  Afronurus nanhuensis 7.2 0.0 0.0 7.2

Epoerus erratus 0.0 0.0 1.8 1.8

Rhithrogena ampla 118.214.3 77.0 209.6

Leptophlebiidae Paraleptophlebia sp. 3.6 0.0 0.0 3.6

Siphlonuridae Ameletus camtschaticus 10.7 0.0 0.0 10.7

Plecoptera Leuctridae Rhopalopsole sp. 125 0.0 0.0 125
Nemouridae Amphinemura sp. 1.8 0.0 0.0 1.8

Protonemura spp. 3.6 0.0 0.0 3.6

Perlidae Neoperla spp. 59.1125 7.2 7838

Styloperlidae Cerconychia sp. 36 1.8 0.0 5.4

Trichoptera Apataniidae Manophylas sp. 1.8 0.0 0.0 1.8
Glossosomatidae Glossosoma sp. 1.8 54 0.0 7.2
Hydropsychidae Hydropsyche spp. 0.0 0.0 322 322
Rhyacophilidae Rhyacophila nigrocephala  32.2 1.8 125 46.6
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A& 3-2 s iEY A 2009 £ 2 kA R A FRES 2 B EC

(individuals / square meter )

Order Family Taxa Feb Apr Jun Total

Coleoptera Elmidae Zaitzevia sp.A 35.8 10.7 9.0 555
Scirtidae Cyphon sp. 7.2 107 0.0 17.9

Diptera Blepharoceridae Bibiocephala sp. 0.0 10.7 0.0 10.7
Ceratopogonidae Bezzia sp. 9.0 0.0 0.0 9.0

Chironomidae ~ Chironomidae sp.B 1325.8 57.3 7.21390.3

Chironomidae sp.C 00 18 1.8 3.6

Chironomidae spp. 62.7 35.8145.1 243.7

Tanypodinae spp. 10.7 18 3.6 16.1

Simuliidae Simullium sp. 1073.2215.0188.11476.3

Tipulidae Antocha sp. 1.8 00 3.6 5.4

Eriocera sp.A 308.2 35.8 1.8 3458

Eriocera sp.B 394 125 16.1 68.1

Ephemeroptera Baetidae Baetiella bispinosa 36 0.0 125 16.1
Baetis spp. 10.7 7.2114.7 132.6

Pseudocloeon latum 28.7 1.8198.9 229.3

Caenidae Caenis sp. 1.8 0.0 0.0 1.8

Heptageniidae  Afronurus nanhuensis 54 00 0.0 5.4

Rhithrogena ampla 75.2 23.3 89.6 188.1

Leptophlebiidae Paraleptophlebia sp. 1.8 0.0 0.0 1.8

Siphlonuridae ~ Ameletus camtschaticus 54 18 0.0 7.2

Plecoptera Leuctridae Rhopalopsole sp. 36 00 0.0 3.6
Nemouridae Amphinemura sp. 72 00 7.2 143

Protonemura spp. 10.7 0.0 0.0 10.7

Perlidae Neoperla spp. 43.0 215 54 69.9

Trichoptera Glossosomatidae Glossosoma sp. 125 18 7.2 215
Hydropsychidae Hydropsyche spp. 3.6 39.4 69.9 1129

Rhyacophilidae Himalopsyche sp. 18 00 18 3.6

Rhyacophila nigrocephala  28.7 7.2 125 48.4
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& 3-3 s ET A 2000 £ 2 kA R FFRES 2 B EC
(individuals / square meter )

Order Family Taxa Feb Apr Jun Aug Oct Total
Coleoptera Elmidae Zaitzevia sp.A 72 251 72 0.0 00 394
Scirtidae Cyphon sp. 251 7.2 0.0 0.0 1.8 34.0

Diptera Ceratopogonidae Bezzia sp. 1.8 00 00 00 00 18
Chironomidae Chironomidae sp.B 2053.2 55.5 14.3 0.0 0.0 2123.1

Chironomidae sp.C 1.8 00 36 00 18 7.2

Chironomidae sp.D 00 18 00 36 00 54

Chironomidae sp.E 0.0 0.0 0.0 0.0 9.0 90

Chironomidae spp. 170.2 30.534.0 1.8 0.0 236.5

Tanypodinae spp. 125 1.8 34.0 0.0 0.0 484
Simuliidae Simullium sp. 4568.7 14.3 10.7 0.0 0.0 4593.7

Tipulidae Antocha sp. 36 00 18 0.0 00 54

Dicranota sp. 18 00 00 00 0.0 18

Eriocera sp.A 735 7.2 00 0.0 0.0 80.6

Eriocera sp.B 340 7.2 287 18 0.0 717

Erioptera sp. 00 0.0 00 18 00 18

Ephemeroptera Baetidae Baetiella bispinosa 215 0.0 0.0 0.0 36 251
Baetis spp. 7.2 10.766.3 3.6 0.0 87.8

Pseudocloeon latum 842 0.0 16.1 54 1.8 1075

Heptageniidae Afronurus nanhuensis 00 00 7.2 00 00 7.2

Nixe sp. 0.0 0.0 10.7 0.0 0.0 10.7

Rhithrogena ampla 138.0 25.1 44.8 23.3 5.4 236.5

Plecoptera Leuctridae Rhopalopsole sp. 36 0.0 00 0.0 0.0 3.6
Nemouridae Amphinemura sp. 1.8 00 0.0 1.8 0.0 3.6

Perlidae Neoperla spp. 25.1 23.3125 3.6 0.0 645

Styloperlidae Cerconychia sp. 1.8 00 00 00 00 138

Trichoptera Glossosomatidae Glossosoma sp. 54 16.1 0.0 0.0 0.0 215
Hydrobiosidae Apsilochorema sp. 00 00 18 0.0 0.0 1.8
Hydropsychidae Arctopsyche sp. 54 0.0 00 00 00 54

Hydropsyche spp. 36 125394 1.8 0.0 57.3

Rhyacophilidae Himalopsyche sp. 1.8 00 00 00 00 138

Rhyacophila nigrocephala 23.3 7.2 28.7 0.0 0.0 59.1

Rhyacophila spp. 1.8 00 18 36 18 9.0
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Order Family Taxa Feb Apr Jun Total
Coleoptera Elmidae Zaitzevia sp.A 54 448 7.2 57.3
Scirtidae Cyphon sp. 18 18 0.0 36

Diptera Athericidae Asuragina sp. 00 18 0.0 18
Blepharoceridae  Agathon sp. 00 18 00 138

Bibiocephala sp. 00 00 18 1.8

Ceratopogonidae Bezzia sp. 10.7 0.0 0.0 10.7

Chironomidae Chironomidae sp.B 458.7 62.7322.5843.9

Chironomidae sp.C 37.6 10.7 5.4 53.7

Simuliidae
Tipulidae

Ephemeroptera Baetidae

Plecoptera

Trichoptera

Caenidae
Heptageniidae

Leptophlebiidae
Siphlonuridae
Nemouridae

Perlidae
Styloperlidae
Apataniidae
Glossosomatidae
Hydrobiosidae
Hydropsychidae

Chironomidae sp.D
Chironomidae sp.E
Chironomidae spp.
Tanypodinae spp.
Simullium sp.
Antocha sp.
Dicranota sp.
Eriocera sp.A
Eriocera sp.B
Baetiella bispinosa
Baetis spp.
Pseudocloeon latum
Caenis sp.
Afronurus nanhuensis
Rhithrogena ampla
Paraleptophlebia sp.
Ameletus camtschaticus
Amphinemura sp.
Protonemura spp.
Neoperla spp.
Cerconychia sp.
Manophylas sp.
Glossosoma sp.
Apsilochorema sp.
Arctopsyche sp.
Hydropsyche spp.

00 18 00 18
00 00 18 138
69.9 84.2168.4322.5
52.0 26.9 35.8114.7
10.7 89.6 25.1125.4
00 0.0 215 215
1.8 00 00 18
340 10.7 1.8 46.6
23.3 19.7 19.7 62.7
0.0 3.6 19.7 233
46.6 159.5 60.9267.0
19.7 16.1102.1138.0
18 00 00 1.8

57.3 54 3.6 66.3
41.2 43.0 59.1143.3
72 00 00 7.2
305 36 0.0 34.0
0.0 10.7 3.6 143

36 36 18 90
0.0 269 30.5 57.3
18 00 00 1.8
18 00 00 1.8
00 7.2 54 125
00 36 18 54
00 00 18 1.8
3.6 10.7 37.6 52.0
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Order Family

Taxa

Feb Apr Jun Total

Lepidostomatidae Goerodes sp.
Polycentropodidae Plectrocnemia sp.

Rhyacophilidae

Himalopsyche sp.
Rhyacophila nigrocephala
Rhyacophila spp.

1.8
1.8
0.0
5.4
1.8

1.8 00 36
1.8 00 36
1.8 00 138
54 233 34.0
7.2 3.6 125

3-19



121°1|8'O"E

121°1§|3'30"E 121°1|9‘0"E 121°1|9'30"E 121°2|O'O"E 121°ZQ'30"E

24°20'0"N

24°19'30"N

N

r24720'0"N
P Tl

FEEZ A FER

L24°19'30"N
24019101|N_ (I) I0-3I75I O.|75 I I I 1i5 KI|OmetEI’S _240191011N
121°18'0"E 121°18'30"E 121°190"E 121°1930"'E 121°200"E 121°2030"E
Bl 3-1a @ X2 KL AT RPA LRI M=% B

8000 A
& 6000 1
E
(%))
2
(7))
=
B’ 4000 A
o
c
[
2 .
>
o)
<C 2000 - =
0 T \l . T \l -l
S S
& ’ 0'53) ov’sb Qb‘bo & T ¢

Bl 3-2 = @ LRI T




3.0 H

2.5 -
x
()
©
£ 20
_t/)
@
&
= 15 -
=
c
o
S 10 bl
c —— %LU)}%
S —.— Hlp%
—o— LR T
0.5 A —A— Hf%
—o— L L
—e— FIHLETH
0.0 T T T T T T T T T T 1
R R SV N

3’0’ ” . Sb' P
. ¢ (%] . A ¢ 9
N SN Q& S ¥ F @ SN

B 3-3 & @ LR AR F L 3P sk 4 B B 2 Shannon- Wiener's index

1.0 A
0.8 -
o
(@]
(&)
)
«w 0.6 -
[)
x
)
g 041 —— EEA
8 —— SR
—— G%
—o— FHLE T
0.2 - A HiEZ
—o— MR L
—O— FHLA T
00 T T T T T 1

o
% ; ; ;
" ’ © . Q 3
g ¥ ¢ & SN N A AR

B 3-4 3 @ LRI E R gE RIEN3PIELE R F 2 RBPI 4p 4 #c

3-21



Transform: Log(X+1)
Resemblance: S17 Bray Curtis similarity

2D Stress: 0.16 || Year
A 2005
v 2006

2007
¢ 2008
® 2009

w3

B 3-5- "fll P q—/?'J"&’ '}’ f" Fe KT /?]"\-L' kA A ﬁ\ MDS /ﬂ\’ﬁ'
(FRHcF o = 15 47 ﬁé%% W1 2B 4 o ~W2 3 %uM\W3§¢ i
\:‘

’

S15miET™ 825285 -S3 5w ii2 S45ak )
1800 -
1600 -
1400 -
— [ )
<< 1200 1 —.— s
5 —— LR
a2 | —a— A
1000
3 —o— ERMEE T
2 —A— HiEZ
= 800 - —S— FE L
2y —— EHLEAR
A 600 -
v
400
2004 "
0 ; ;
$ S & S $ S &
~F R N o g b N 9
N & & & N & N S

B 3-6 & @ iEiplh B RIEIR 3R B4 A

fofy s AR B R #






Frd fYp

MEA K 01985 P AAKA B AR ABE o KBS FNRE 0 LR 0 409F -

PEEz 21037 S T EL M GRBFLL (P2) cHEFEE LN
27(166): 153-159 -

3 AR 22003 07 = RAEIG AL H LI A BRI L BB PLY o poFdn

YEEZRRMPOME AL 2T HL -

AP 1992 A BERT o BlE § AREE R £9 3 5 189F -

AR 21999 ¢ 7 A g SR B 2 BT o A5 SRR R § 3
oA BEELER €

HREet 2008 TRBE FENLBEMEL RSS2 Mir LS R LR
T 2R RFE

Pk fose 1078 LA R FUARAS LY - SR S E PP E £ 20
133-180 -

HRlfod > 1998 © 2 4 S EILFPERH G50 o FIRRELR § 0 40
1407 -

WaEA 196200 SR ok FapdeL s o A X BRI REF Y L%
< 51990 -

A paw () kA R A 2697 ¢

GRS 1997 3R B dRp R AL AN 2 AB AR AR S L%
3706 -

Bk 01993 o £ A uEEER (v BeREfp ) B SR B g
#1325 246F o

JUEE 20030 FHEFKLRAFL () ZHOFF LA 45T -

SVEE . E PO MR 2004 kS AERIT R R RS BRIk

B o B 24(4): 339-352 -

4-1



FREZF2005 e REDL RERTL R ED RBEEALD A BER o
PEFEFEHRTOFE R FTFALEE o
i

FEE206 ABFEHFEDAGERTALENE: > B2 E KERAFT

H

APASLE REE S ol AN - -0 e g
WEE52007 FHFFEDLETRTEL G222 kB A257 0 p
FREE2008 fAHEREADPARTRTL BN EE S X F kERAFY o

NFASLE RER gl (-l SR R LI Sl
EHRFOFHE 2000 ZTHRFLFp RFRFET S0 hk-FERTFY

PR AR TR -

F2E52002-T B B R HABRS AN 2T oS H A ERB I REF Y

SRR Y o
* RS 1987 = pFE kA A2 B BAY o R o BB RATH

TR L e o 14T o
BL g 47 o 2 %2 28 2FF Bhs > 2000 @iC4qes pbam 7 %7

it g o 205 o
WL~ Whfo 2000 rokfe b g2 FEREWE # 0 e Rl RBPIERR

FeoRi ¢ 29 o ¥252 2820030 &bs RiCH-aF7] KT

it € & 0 151-177F o
P R F RS B BEfeR ¥ T 0 1986 R L HR R 2k

BrAdped inh o B4 6752 AT 515 48T o
WA S FE it 2 s R IR % 01995 T @ N FAIER S E 2 FE o Tk

Palh %R 5 47 7 47 2 (EPA-84-AE3E1-09-02) » {7 FcFitk % ik % o

4-2


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

Allan, J. D., and A. S. Flecker., 1993. Biodiversity conservation in running waters.
Bioscience, 43(1):32-43.

Benke A. C., 1984. Secondary production of aquatic insects. In: The Ecology of
Aquatic Insects (Eds V.H. Resh & D.M. Rosenberg), pp. 289-322. Praeger
Scientific, New York.

Benke A. C., Huryn A. D., Smock L. A. Wallace J. B., 1999. Length-mass
relationships for freshwater macroinvertebrates in North America with particular
reference to the southeastern United States. . J. N. Am. Benthol. Soc. 18:
308-343.

Brown, R. M., McClelland, N. I., Deininger, R. A.,and Tozer, R. G, 1970. A water
quality index-Do we dare? Water Sewage Works., 117, 339-343.

Chen C. C., 1994. The Name-list of Insecta (above Family Level) with Chinese
Common Name. The Entomological Society of the Republic of China, Taipei,
Taiwan. 40 pp. (in Chinese)

Clark K. R., Warwick R. M., 2001. Change in marine communities: an approach to
statistical analysis and interpretation. 2nd edition. Technical Report, PRIMER-E,
Plymouth, UK. 172 pp.

Federal Interagency Stream Restoration Working Group (FISRWG).  1998. Stream
Corridor Restoration: Principles, Processes, and Practices. ISBN-0-934213-59-3
Hey, R. D., 1996. Environmentally Sensitive River Engineering., In: Petts, G. et. al.
(eds.), River Restoration: Selected Extracts from the Rivers Handbook, Blackwell

Science Ltd.

Hilsenhoff, W. L., 1988. Rapid field assessment of organic pollution with family-level
biotic index. J. N. Am. Benthol. Soc.,7(1): 65- 68.

Horton, R. K., 1965. An index-number system for rating water quality. J. Water

Pollution Control Federation, 37 (3), 300-305.



House,M. A., Ellis, J. B.,1980.Water quality indices: an additional management tool?
Progress in Water Technology, 13 (7), 413-423.

Krebs, C. J., 1999. Ecological methodology. 2nd ed. Addison Wesley Longman, INC.,
pp.620. Larsen, P.(1996), “Restoration of River Corridors: German Experiences”,
In: Petts, G et. al. (eds.), River Restoration: Selected Extracts from the Rivers
Handbook, Blackwell Science Ltd.

Ludwing, J. A., and J. F. Reynolds., 1988. Statistical ecology. A primer on methods
and computing., pp.338.John Wiley & Sons.

IPCC, 2007. Summary for policymaker. In : Climate Change 2007: The Physical
Science Basis. Contribution of Wording Group | to the Fourth Assessment Report
of the Intergovernmental Panel on Climate Change (eds Solomon S, Qin D,
Manning M, et al.). Cambridge University Press, United Kingdom and New York,
NY, USA

National Research Council , 1992. Restoration of Aquatic Ecosystems: Science,
Technology and Public Policy, National Academy Press, Washington, D.C..

Mackin, J.H., 1948. Concept of the Graded River. Buletin of the Geological Society
of America. 59: 463-512.

Merritt, R. W,, and K. W. Cummins., 1996. An introduction to the aquatic insects of
North America. 3rd ed. Dubuque. 1A: Kendall/Hunt.

Odum, E. P, 1983. Basic ecology. Saunders College Publishing Company. pp.613.
Georgia. .

Plafkin, J. L., M. T. Barbour, K. D. Porter, S. K. Gross, and R. M. Hughes., 1989.
Rapid assessment protocols for wuse in streams and rivers: Benthic
macroinvertebrates and fish. U.S. Environmental Protection Agency, Office of

Water Regulations and Standards, Washington, D.C., EPA 440-4-89-001.



Sherpley, A., 1995. Fate and Transport of Nutrients: Phosphorus. USDA, Agricultural
Research Service, National Agricultural Water Quality Laboratory, Durant,
Oklahoma.

Shieh, S. H. and P. S. Yang., 2002. Community structure and functional organization
of aquatic insects in an agricultural mountain stream of Taiwan: 1985-1986 and
1995-1996. Zoological Studies., 39(3): 191-202.

Wischmeier, W. H., Smith, D. D., 1978. Predicting Rainfall Erosion Losses:A guide to
conservation department of agricultural. U. S. Department of Agriculture,

Agricultural Handbook, No. 537 .

4-5



	南湖溪-第一章(水質).pdf
	南湖溪-第二章(棲地)
	南湖溪-第三章(水中昆蟲)
	南湖溪-第四章參考文獻

