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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 4 NTU because an avalanche near this point, however,
the turbidity of other sampling points ranged from 1~ 2 NTU; (b) the dissolved
oxygen of 4 sampling points in this study were supersaturated, and ranged between
9~11 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 & 2% i iEip i3 i A 17 Bcd
=5 #* ¢ F 0 |t p | pH TR| %% | A& | SiO, | BOD |NO;-N
uS/em | mg/L | NTU | mg/L | mg/L | mg/L
Rl lm @ 25| 9 (2% 25 P 7.90 313 11.3 1.07 | 4.47 1.16 | 0.159
RIZE 2| m @Y PE| m 20 25pP | — — — — — — —
Bl 3m BIET A 9 (2% 25 P 8.10 355 | 11.06 | 2.1 4.16 1.31 | 0.180
Bl 4] B om ik g 27 25 P 8.02 378 11.5 1.81 3.74 | 0.987 | 0.208
b5 LS i | $H%P ¥ [NO,N| SO+ | CL” | PO~ | TP |NHs;-N| TOC
pg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Rl e @E 5| & |27 25p | ND. 126392] 0.068 | ND. | N.D. | ND. | 0.935
RIHE2 e ES 5 & (270 25 P - - - - - - -
B3 e @ ETH | % |27 25 P | ND. [30.103] 0.107 | N.D. | N.D. | ND. | 1.437
Bl 4] B g E g |27 25 P | ND. [34.082| 0.110 | N.D. | ND. | N.D. | 1.194
*N.D.# : (1) NO»N<0.002mg/L (2) PO, <0.003 mg/L (3) TP<0.003 mg/L
(4) NH3-N<0.003 mg/L
% 1-4 97 & 4% P iLip iR A 17 Bk
% | st |[fw|#wew| pH [#%A| %5 | #A& | si0, | BOD [NOMN
uS/cm | mg/L | NTU | mg/L | mg/L | mg/L
Bl e @ E2| & (47 9p | 831 227 9.5 0.78 | 2.63 1.10 | 0.130
BlE2 e @EP M| & |47 9p | 824 256 9.31 1.99 | 4.06 | 1.034 | 0.130
B3| e @ ETH| & (47 9p | 824 281 943 | 416 | 2.77 | 1.03 | 0.180
Rl 4| Bamix & |47 9p | 818 228 941 | 2.61 | 504 | 1.108 | 0.241
s L i |## P ¥ |NO-N| SO+ | CL” | PO, | TP |NHi-N| TOC
pg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Bleb 1| e @iE 25 & |47 0P 10300 [25.110] 0.946 | N.D. | 0.023 | 0.400 | 0.552
Bleb 2 m @ EY | & |47 9p | ND (23490 1.020 | N.D. | 0.020 | 0.400 | 0.594
Bleb3| @ ET | & |47 9P | ND (28929 1.093 | N.D. | 0.016 | 0.500 | 0.669
RlH4 Baik # |47 9pP | 0900 |34.185| 1.149 | N.D. | 0.017 | 0.500 | 0.673

*N.D.i& : (1) NO,-N<0.002 mg/L (2) PO,*<0.003 mg/L (3) TP<0.003 mg/L

(4) NH;-N<0.003 mg/L
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201-5 97 & 70 GsiLip AR A 45 Bk
5L #* ¢ FiE|H%kp®H | pH |¥$TR| %% | HAR | SiO, | BOD |NOs;-N
uS/em | mg/L | NTU | mg/L | mg/L | mg/L
Rl m@iE 5 5 |77 16 | 831 242 8.7 1.69 | 2.31 0.61 |0.1040
Rl 2| m @i Y 25 % |77 16 | 833 241 895 | 0.85 1.43 | 0.950 [ 0.0757
RIHE3| @ ET | % |77 16 P | 844 269 8.87 1.89 | 2.24 | 0.747 |0.1278
Blxb 4] B oEE g 7% 16 P | 834 290 8.66 1.7 2.10 | 0.54 ]0.1543
B LI F i | ## P ¥ |NO-N| SO+ | CL” | PO, | TP |NH;-N| TOC
ug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Bl 1| e @iE 25 % |77 16 P | 0.400 |27.9877|0.2346 | 0.020 | 0.008 | 0.006 | 0.214
B2 m@iEY 25 % |77 16 P | 0.000 |28.2154]0.1687 | N.D. | 0.000 | 0.006 | 0.180
RIFE3| @@ E T 5 (77 16 P | 0.900 |31.7258]0.2633 | 0.010 | 0.008 | 0.007 | 0.254
B4 B omik 8 |77 16 B | 0.400 |35.1095|0.2603 | 0.020 | 0.005 | 0.008 | 0.198
*N.D.& : (1) NO,-N<0.002 mg/L (2) PO,><0.003 mg/L (3) TP<0.003 mg/L
(4) NH;3-N<0.003 mg/L
#1-6 97 & 10 " 5 ¥ 573 & i A 47 Bcdy
=5 #* ¢ FiE | HFkp®H | pH |.TR| %% | HAE | SiO, | BOD [NO;-N
uS/em | mg/L | NTU | mg/L | mg/L | mg/L
Rl 1 @ E 2| o |10 7 21 p| 841 215 8.8 15.01 6.7 0.06 |0.2056
Rl 2] s @k 25 9 |10 7 21 p | 8.24 222 852 | 2626 | 7.6 | 0.136 |0.1759
Rl 3| e @A 9 |10 7 21 p | 8.32 225 828 | 16.63 | 7.3 | 0.204 |0.2513
Blxb 4] B ogix 9 |10 * 21 p | 831 230 8.51 1.54 5.4 0.03 |0.2129
w5 LI | $%p® |[NON| SO~ | CL” | PO, | TP |NHs-N| TOC
pug/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
Blzb 1) @& 2| % (10 7 21 p| 0.400 |26.7164(0.6814 | 0.009 | 0.043 | 0.016 | 2.036
Bk 2] P ER 2| % (107 21 p| 0.000 |26.1084|0.2560 | 0.007 | 0.055 | 0.018 | 2.025
Bk 3| P ET A % (107 21 p| 0.000 {26.3313]1.7592 | 0.008 | 0.037 | 0.019 | 1.791
Blxb 4 BomiE g |10 * 21 B | 0.000 [23.6316(0.1597 | 0.009 | 0.003 | 0.014 | 2.070
*N.D.& : (1) NO,-N<0.002 mg/L (2) PO,><0.003 mg/L (3) TP<0.003 mg/L

(4) NH3-N<0.003 mg/L
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Abstract

Keywords: Formosan Landlooked Salmon, Nan-hu Creek, Gau-shan Creek,

Habitat Composition.

1. Research Purpose: To understand the characteristics of channel environment in
Nan-hu Creek where the hatched Formosan Landlooked Salmon were released
during past couple years, this study implemented longitude and cross sections
survey and habitat composition analysis at four major reaches, i.e. Nanhu upstream,
midstream, downstream, and Er-wu Creek. Comparisons on the survey results
with those of three STMD observation sites were made to identify the habitat
suitability for this target specie.

2. Method and Process: This project applied the same survey and analysis
methods operated in related research projects implemented by the authors for past
several years.

3. Major Findings: Two surveys were conducted at April and November.

a. Based on the survey results of habitat composition and channel bed matrix in
April, the reaches of Nan-hu upstream and midstream are alike, while those of
Nan-hu downstream and Er-wu Creek are in similar patterns.

b. With the outcomes from November survey, it is found that there is no significant
difference in longitude cross sections for these four reaches. Most of them are in
deposit condition.

c. Compared with three STMD observation sites, the integrated condition of four
Nan-hu reaches in April is relatively close to that of Dam #1 of Chichiawan Stream.
However, all the three STMD observation sites and the Nan-hu integrated condition
are in same patterns on habitat composition and channel bed matrix for November
results.

d. An extra reach above Nan-hu upstream was surveyed in November and found
that the channel bed matrix is larger and percentage of rapid habitat is more than

those of the original four reaches.
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Abstract

Key words: aquatic insects, RBPII, community index.

This study reports the survey of aquatic insect and water quality
monitoring at 5 sample sites in the Nanhu River. During the research period in
2008, we had recorded 47 taxa of aquatic insects belong to 28 families in 5
orders. We found the no correspondence on abundance dynamic among these
sites. All these sites were Shannon-Wiener’s index values between 1.5 and 2.5,
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. 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.

Aquatic Insects
This project comes to the immediate and long-term strategies.
For immediate strategies:
1. Considering the optimal ratio of riffle to pool to select the candidate
habitat for Oncorhynchus masou formosanus.
2. Considering the optimal configurations of environmental factors to select
the candidate habitat for Oncorhynchus masou formosanus.
For long-term strategies:

1. Increasing the land types being capable of declining flooding
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# 3-1~ 35202008 #2 -k 4 & B Fihies 2 3 4# (individuals / square meter )

Order Family Taxa FPETHRAEE PR PR H
Coleoptera Elmidae Zaitzevia sp.A 26.9 54 154.1 112.9
Zaitzevia sp.B 1.8 0.0 3.6 1.8

Hydrophilidae Helobata sp. 1.8 0.0 0.0 0.0

Scirtidae Cyphon sp. 0.0 0.0 12.5 54

Diptera Athericidae Asuragina sp. 0.0 0.0 0.0 1.8
Blepharoceridae  Agathon sp. 0.0 125 0.0 54

Bibiocephala sp. 0.0 84.2 0.0 10.7

Ceratopogonidae Bezzia sp. 26.9 1.8 26.9 57.3

Chironomidae Chironomidae sp.B 7919 999.7 618.1 329.7

Chironomidae sp.C 267.0 87.8 650.4 496.3

Chironomidae sp.D 3.6 0.0 3.6 17.9

Chironomidae spp. 910.1 231.1 1263.1 1290.0

Tanypodinae spp. 181.0 34.0 188.1 288.5

Empididae Chelifera sp. 0.0 1.8 9.0 46.6

Clinocera sp.A 0.0 0.0 54 7.2

Simuliidae Simullium sp. 100.3 1603.5 134.4 573.3

Tipulidae Antocha sp. 95.0 5.4 14.3 30.5

Dicranota sp. 1.8 1.8 54 7.2

Eriocera sp.A 288.5 143 892.2 851.0

Eriocera sp.B 116.5 215 279.5 120.0

Ephemeroptera Baetidae Baetiella bispinosa 842.1 184.5 148.7 704.1
Baetis spp. 2936.5 4264 1487.1 1651.9

Pseudocloeon latum 277.7 304.6 132.6 155.9

Caenidae Caenis sp. 1.8 0.0 0.0 1.8
Ephemerellidae  Acerella montana 0.0 0.0 1.8 54

Ephemeridae Ephemera sauteri 7.2 1.8 1.8 54

Heptageniidae Afronurus floreus 16.1 0.0 7.2 54

Afronurus nanhuensis 89.6 16.1 19.7 19.7

Rhithrogena ampla 1433 376.2 277.7 562.6

Leptophlebiidae  Paraleptophlebia sp. 0.0 0.0 1.8 0.0

Siphlonuridae Ameletus camtschaticus 5.4 0.0 394 0.0

Plecoptera Nemouridae Amphinemura sp. 269  34.0 43.0 197.1
Protonemura spp. 1.8 89.6 3.6 7.2

Perlidae Gibosia sp. 1.8 0.0 0.0 0.0

Neoperla spp. 35.8 54 114.7 52.0

Styloperlidae Cerconychia sp. 0.0 0.0 1.8 0.0

Trichoptera ~ Glossosomatidae Glossosoma sp. 1129 243.7 59.1 46.6
Hydrobiosidae Apsilochorema sp. 54 125 1.8 7.2
Hydropsychidae  Arctopsyche sp. 0.0 143 54 9.0

Hydropsyche spp. 2455  69.9 800.9 1026.6

Lepidostomatidae Goerodes sp. 30.5 54 9.0 12.5

Leptoceridae Leptoceridae sp. 233 1.8 3.6 55.5
Polycentropodidae Plectrocnemia sp. 1.8 3.6 0.0 1.8

Psychomyiidac  Psychomyia sp. 7.2 0.0 0.0 0.0
Rhyacophilidac  Himalopsyche sp. 0.0 3.6 0.0 0.0

Rhyacophila nigrocephala 573  28.7 91.4 125.4

Rhyacophila spp. 269 10.7 3.6 14.3
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Abundance (Insects/m?)
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Abundance (Insects/m?)
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A 3-1~ 3@ K3 2008 #2 kA R BT RESZ B
2" 41 7" 10 *

Taxa BPET BE @ ET @ ET BE @i a@E a@E BAE aPE @i a@E BE aPE sk
Acerella montana 1.8 54
Afronurus floreus 1.8 3.6 14.3 3.6 54
Afronurus 1.8 19.7 87.8 16.1 19.7
Agathon sp. 1.8 5.4 54 5.4
Ameletus 1.8 35.8 3.6 3.6
Amphinemura sp. 1.8 215 9.0 9.0 125 7.2 87.8 16.1 25.1 109.3 1.8
Antocha sp. 5.4 26.9 9.0 233 62.7 3.6 1.8 7.2 1.8 3.6
Apsilochorema sp. 1.8 1.8 1.8 54 10.7 5.4
Arctopsyche sp. 1.8 1.8 10.7 5.4 9.0
Asuragina sp. 1.8
Baetiella bispinosa 62.7 1.8 12.5 5.4 840.3 109.3 148.7 698.7
Baetis spp. 78.8  64.5 96.7 157.7 93.2 252.6 3977  2696.4267.0 11377 1252.4 36 1.8 1.8
Bezzia sp. 1.8 1.8 1.8 1.8 233 233 25.1 34.0
Bibiocephala sp. 66.3 16.1 10.7 1.8
Caenis sp. 1.8 1.8
Cerconychia sp. 1.8
Chelifera sp. 1.8 1.8 19.7 7.2 26.9
Chironomidae sp.B 125.4 795.5 254.4 59.1 177.4 345.8 216.8 607.4 269 17.9 112.9
Chironomidae sp.C 43.0 16.1 98.5 269 41.2 30.5 175.6 197.1 28.7 521.4 320.7 1.8
Chironomidae sp.D 3.6 3.6 12.5 54
Chironomidae spp. 233 269 173.8 78.8 186.3 718.4 817.0 806.2 14.3 365.5 473.0 1.8 3.6 5.4
Clinocera sp.A 3.6 5.4 3.6
Cyphon sp. 9.0 1.8 5.4 1.8
Dicranota sp. 1.8 1.8 1.8 1.8 7.2 1.8
Ephemera sauteri 54 1.8 1.8 5.4 1.8

3-21



A 32 & PR 2008 £k R AT RES Z BHE

27 47 7" 10 *
Taxa BPET BE @ ET @ ET BE @i a@E a@E BAE aPE @i a@E BE aPE sk
Eriocera sp.A 25.1 9.0 163.0 3.6 394 17.9 258.0 1.8 686.2 829.5 3.6
Eriocera sp.B 7.2 39.4 10.7 1.8 46.6 12.5 96.7 143 193.5 103.9 5.4
Gibosia sp. 1.8
Glossosoma sp. 19.7 555 44.8 84.2 484 3.6 35.8 9.0 139.7 10.7 10.7
Goerodes sp. 3.6 1.8 1.8 28.7 1.8 7.2 12.5
Helobata sp. 1.8
Himalopsyche sp. 1.8 1.8
Hydropsyche spp. 1.8 3.6 54 72 3.6 46.6 238.3 573 797.3 980.0 1.8
Leptoceridae sp. 233 1.8 3.6 55.5
Neoperla spp. 3.6 3.6 52.0 7.2 19.7 26.9 233 1.8 37.6 25.1
Paraleptophlebia sp. 1.8
Plectrocnemia sp. 1.8 1.8 1.8 1.8
Protonemura spp. 1.8 66.3 3.6 233 5.4 1.8
Pseudocloeon latum 21.5 200.7 48.4 9.0 21.5 1.8 19.7 2472 80.6 82.4 136.2 1.8
Psychomyia sp. 7.2
Rhithrogena ampla 555 627 132.6 21.5 484 66.3 125.4 53.7 249.0 73.5 435.4
Rhyacophila 1.8 7.2 1.8 3.6 1.8 14.3 53.7 233 80.6 1093
Rhyacophila spp. 1.8 3.6 1.8 54 1.8 12.5 233 1.8 1.8 1.8
Simullium sp. 86.0 1347. 125.4 1.8 197.1 3.6 4963 12.5 59.1 5.4 77.0
Tanypodinae spp. 7.2 107 34.0 10.7 7.2 105.7 60.9 161.2 16.1 48.4 227.5
Zaitzevia sp.A 54 1.8 44.8 3.6 1.8 46.6 60.9 179 1.8 60.9 52.0
Zaitzevia sp.B 1.8 1.8 1.8 1.8
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