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ABSTRACT

Keywords: Oncorhynchus masou formosanus, aquatic insects, community structure,

rapid bio-assessment protocol 11 (RBPII), stream

The Oncorhynchus masou formosanus (Jordan and Oshima, 1919) in
Cijiawan brook within the 7200 ha drainage area of Shei-Pa National Park is
belonging to a special continental-closed type of salmon in Taiwan area. Since
Japanese occupied Taiwan, the Oncorhynchus masou formosanus has been
classified as natural memorial. For the present time, it is regarded as a national
precious fish. The salmon was listed as an endangered species by the Taiwanese
govemment in 1984. Both stages of strategies show that the preservation of the
Oncorhynchus masou formosanus is significantly important for its sustainable
surviving. Biological monitoring of aquatic insects can provide important
insights into changes in stream water and habitat quality. To protect the habitat
of the Formosan salmon, programs to monitor stream quality using aquatic
insects. The first check dam, with a height of 16.5 m, was present within our
study area in the Cijiawan Stream watershed. The dam was demolished and
removed by excavators from 23-30 May 2011. The main goal of this research
includes long-term monitoring of aquatic insects in reaches downstream of a
check dam after it was removed. The surber sampler was used to collect six
samples of aquatic insects along the streams at the eight stations were collected
about 2015 February, June, and October, respectively. The rapid bioassessment
protocol Il (RBPII) and was a reliable method for assessing water quality, and a
non-metric multidimensional scaling (MDS) plot were used to show the

composition similarity among site-time samples, the plot indicated that the
VII
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community structures of Cijiawan Stream. Furthermore, it can provide the

Management Department of Shei-Pa National Park the guideline for the

preservation of the Oncorhynchus masou formosanus in Cijiawan and Yousheng

Streams.

This study reports the survey of aquatic insects and water quality monitoring at
8 sampling sites in the Wuling area in year 2015. During the research period, we
have collected 50 taxa and 53 taxa of aquatic insects belong to 28 families and 33
families within 6 orders in Cijiawan and Yousheng Streams, respectively.
According to the data from 2003 to 2013, we found that abundance peak of aquatic
insects were present in January or February almost every year. Similar ranges of
Shannon-Wiener’s index appeared among years. As the habitat quality of the
Wuling area was assayed by the rapid bioassessment protocol Il (RBPII), the
evaluations of the Wuling area were between non-impaired and moderately
impaired. While a non-metric multidimensional scaling (MDS) plot were used to
show the composition similarity of abundances among site-time samples, the plot
indicated that the community structures of Cijiawan Stream and Gaoshan Stream
shifted to the same trends, and, from year 2009 to 2015, the community structures
of Yousheng Stream and the two streams began to tend toward higher similarity.
The short-term impact persisted for approximately 2.5 months after the dam
removal, and, thus, led to the decline in the number and diversity of aquatic insect
communities in the Cijiawan Stream. When these flooding events happened after
dam removal, the repeats of the negative short-term effect, caused by the removal,
increased the impacts of these floods. This project comes to the immediate and

long-term strategies.

VI



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.

2. To consider the long-term monitoring for the ecological impact of the

dam removal
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Contribution of Dominant Family) - 6. #f&%p (E) ~ fg2p (P)2 L2 p (T)= P k&

b fuefag ez fo(EPT index) » 7. # & % j$ 4p #i(Community Loss = (d-a)/d » #

S

0 ffdshordiEz 230ENTH > a0 bbb B2 AT - 8. 47 B

\

8 H & 2PN iF H g2 v b (Ratio of shredders and Total)(Plafkin et al., 1989) -

Peig 2 P2 P 2 K F =242 (Plafkinetal., 1989)
Flowchart of bioassessment approach advocated for RBP II (Plafkin et al., 1989)

Biological Condition Scoring Criteria

Metrics 6 3 0
1. Taxa richness® >80% 40-80% <40%
2. Family biotic index® >85% 50-85% <50%
3. Ratio of scrapers/filtering collectors®® >50% 25-50% <25%
4. Ratio of EPT and Chironomid abundances® >75% 25-75% <25%
5. % contribution of dominant family @ <20% 30-50% >50%
6. EPT index® >90% 70-90% <70%
7. Community loss index® <0.5 0.5-4.0 >4.0
8. Ratio of shredders/Total >50% 25-50% <25%

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

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

(d) Scoring criteria evaluate actual percent contribution.
(e) Range of values obtained.
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Biological condition Category % Comp. to Ref. Score
Non-impaired > 79%
Moderately impaired 29-72%
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20312015 = FgIEE § %52 0 2 kL AT RS 2 BALE (individuals / square meter )

Order Family Taxon Bhdc 3L RAES F%E -SF I - BT RELEDRGE s FLC
Coleoptera Dytiscidae Deronectes sp. 12.5
Oreodytes sp. 3.6
Elmidae Zaitzevia sp.A 287 3924 1129 179 87.8 86.0 136.2 66.3
Zaitzevia sp.B 44.8 7.2 16.1 1.8 1.8 5.4
Psephenidae Ectopria 1.8
Eubrianax sp. 25.1 1.8
Scirtidae Cyphon sp. 96.7 412 3.6 9.0 7.2 453.3 62.7
Diptera Athericidae Asuragina sp. 1.8 10.7
Blepharoceridae  Bibiocephala sp. 18
Ceratopogonidae  Bezzia sp. 125 7.2 54 107 322 19.7 14.3
Chironomidae Chironomidae sp.B 591.2 293.8 8152 480.2 453.3 537.5 1352.7 1239.8
Chironomidae sp.C 78.8 1827 446.1 440.7 698.7 4748 30.5 5.4
Chironomidae spp. 2186 788 320.7 2634 439.0 378.0 464.0 478.4
Tanypodinae spp. 18 1.8 1720 68.1 39.4 10.7 93.2
Empididae Chelifera sp. 1.8 3.6 19.7 7.2
Clinocera sp.B 10.7 5.4
Dolichocephala sp. 54 18
Simuliidae Simulium sp. 394 573 1057 770 25.1 233 53.7
Tipulidae Antocha sp. 186.3 233 69.9 1200 272.3 107.5 30.5 2114
Dicranota sp. 3.6
Eriocera sp.A 484 1415 430 7.2 86.0 77.0 35.8 1.8
Eriocera sp.B 54 161 269 4438 30.5 44.8 125
Ephemeroptera Ameletidae Ameletus camtschaticus 17.9 1.8 3.6 60.9 5.4
Baetidae Acentrella lata 1523 537 89.6 1738 89.6 64.5 39.4 14.3
Baetiella bispinosa 1648 233 878 86.0 215 46.6 26.9 18
Baetis spp. 2222 369.1 3279 17074 7113 874.3 281.3 1209.4
Caenidae Caenis sp. 3.6 1.8 7.2 9.0
Ephemerellidae ~ Acerella montana 54 215 18 1.8 14.3 134.4
Cincticostella fusca 1.8 9.0 1.8 46.6 207.8
Ephemeridae Ephemera sauteri 32.2 1.8 1.8
Heptageniidae ~ Afronurus floreus 18 125.4 16.1
Epeorus erratus 3.6 7.2
Rhithrogena ampla 616.3 868.9 1506.8 1678.8 1184.3 1841.8 275.9 3745
Leptophlebiidae  Paraleptophlebia sp. 120.0 143.3
Plecoptera Nemouridae Amphinemura sp. 376 573 1326 627 224.0 123.6 35.8 283.1
Protonemura spp. 41.2 72 269 3.6 14.3 66.3 59.1
Perlidae Gibosia sp. 1.8 10.7 3.6
Neoperla spp. 340 2132 1702 1.8 68.1 48.4 157.7 139.7
Styloperlidae Cerconychia sp. 1.8 7.2 7.2 114.7 243.7
Trichoptera Beraeidae Nippoberaea 96.7 5.4
Glossosomatidae  Glossosoma sp. 369.1 179 645 5.4 3.6 12.5 54 18
Goeridae Goera 1.8 1.8
Hydrobiosidae Apsilochorema sp. 3.6 7.2 3.6 7.2 1.8 9.0 7.2
Arctopsychidae  Arctopsyche sp. 3.6 9.0 54 1.8 10.7 1.8
Hydropsychidae Hydropsyche spp. 4085 484 326.1 3.6 98.5 181.0 3.6 1.8
Hydroptilidae Hydroptila 3.6 3.6
Stactobia 125
Lepidostomatidae Goerodes sp. 36 143 5.4
Rhyacophilidae  Himalopsyche sp. 10.7 1.8 1.8
Rhyacophila nigrocephala 123.6 555 127.2 1254 129.0 200.7 23.3 48.4
Rhyacophila spp. 430 125 251 1.8 3.6 54 28.7
Sericostomatidae  Sericostomatidae sp. 18
Stenopsychidae  Stenopsyche sp.A 23.3 7.2 5.4 34.0 215 139.7
Uenoidae Uenoa taiwanensis 1.8

¢ LA atE AR S £ o

(FHEXER : 271 F#)
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4 3-2~2015 & = FAEZ 5 256 7 2 kR A F RS2 B4 (individuals / square meter )

+
it %

Order Family Taxon BLa o 3Lk RAN A - SV - ST RE R LR P F LT
Coleoptera Dytiscidae Oreodytes sp. 1.8
Elmidae Zaitzevia sp.A 54 103.9 5.4 9.0 127.2 25.1 3.6 14.3
Zaitzevia sp.B 7.2 5.4 125 36 1.8 36
Psephenidae Ectopria 1.8
Eubrianax sp. 9.0
Scirtidae Cyphon sp. 3.6 5.4 1.8
Diptera Athericidae Asuragina sp. 3.6
Blepharoceridae  Agathon sp. 3.6
Bibiocephala sp. 18 18
Ceratopogonidae  Bezzia sp. 7.2 18 3.6 5.4
Chironomidae Chironomidae sp.B 18 143 72 179 18 3.6 1275.6 73.5
Chironomidae sp.C 18 125 54 305 3.6 1.8 23.3 3.6
Chironomidae spp. 72 645 215 109.3 17.9 19.7 548.2 342.2
Tanypodinae spp. 118.2 3.6 7.2 41.2
Empididae Clinocera sp.A 3.6
Dolichocephala sp. 3.6
Simuliidae Simulium sp. 3.6 72 179 502 1.8 157.7 9.0
Tipulidae Antocha sp. 1.8 36 5.4 9.0 1.8 64.5 77.0
Eriocera sp.A 54 107 7.2 18 54 10.7 1.8
Eriocera sp.B 125 215 54 3.6 68.1 37.6 54
Ephemeroptera Ameletidae Ameletus camtschaticus 18 5.4
Baetidae Acentrella lata 1182 269 788 735 7.2 53.7 127.2 261.6
Baetiella bispinosa 102.1 520 842 627 14.3 735 159.5 37.6
Baetis spp. 4318 200.7 484 29114 302.8 87.8 182.7 1191.4
Ephemerellidae  Acerella montana 3.6 18 3.6 5.4
Ephemeridae Ephemera sauteri 3.6 1.8
Heptageniidae  Afronurus floreus 18 120.0 251 59.1
Epeorus erratus 54 1.8 23.3 1.8
Rhithrogena ampla 535.7 7722 9585 46.6 401.3 512.4 102.1 189.9
Odonata Gomphidae Sinogomphus formosanus 1.8
Plecoptera Leuctridae Rhopalopsole sp. 14.3
Nemouridae Amphinemura sp. 54 10.7 7.2 5.4 82.4 14.3
Protonemura spp. 14.3 1.8 89.6
Perlidae Gibosia sp. 9.0
Neoperla spp. 251 1218 59.1 69.9 46.6 60.9 145.1
Styloperlidae Cerconychia sp. 12.5 1.8
Trichoptera Glossosomatidae ~ Glossosoma sp. 54 72 1.8 5.4 17.9 3.6
Hydrobiosidae Apsilochorema sp. 18 54 1.8 5.4
Arctopsychidae  Arctopsyche sp. 25.1
Hydropsychidae Hydropsyche spp. 105.7 985 84.2 7.2 37.6 177.4 215 53.7
Lepidostomatidae Goerodes sp. 36 269 107 3.6 1.8
Rhyacophilidae  Himalopsyche sp. 18 18
Rhyacophila nigrocephala  41.2 645 305 95.0 78.8 89.6 32.2 116.5
Rhyacophila spp. 3.6 5.4 18 19.7 64.5 28.7
Stenopsychidae  Stenopsyche sp.A 19.7 18 18 54 12.5 16.1 261.6
Uenoidae Uenoa taiwanensis 3.6

o XA G F AT
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Order Family Taxon BLa o 3Lk RAN A - SV - ST RE R LR P F LT
Coleoptera Dytiscidae Oreodytes sp. 18
Elmidae Zaitzevia sp.A 19.7 5.4 18 14.3 7.2
Zaitzevia sp.B 5.4
Scirtidae Cyphon sp. 54 107 197.1 9.0
Diptera Athericidae Asuragina sp. 5.4
Atherix sp. 1.8 1.8
Blepharoceridae  Agathon sp. 3.6
Bibiocephala sp. 3.6
Chironomidae Chironomidae sp.B 80.6 9.0 3.6 18 5.4 1.8 32.2 127.2
Chironomidae sp.C 3.6 1.8
Chironomidae sp.E 18 3.6
Chironomidae spp. 5.4 3.6 12.5 1.8
Tanypodinae spp. 18
Simuliidae Simulium sp. 3.6 3.6 18 18 251 1.8
Stratiomyidae Oxycera 1.8
Tipulidae Antocha sp. 1.8
Eriocera sp.A 18 233 9.0 43.0 3.6
Eriocera sp.B 18 107 36 107 9.0 3.6 3.6
Ephemeroptera Baetidae Acentrella lata 1.8 1.8 1.8 1.8
Baetiella bispinosa 9.0 7.2
Baetis spp. 376 448 179 215 43.0 36 19.7 5.4
Ephemerellidae  Acerella montana 215 9.0 18 44.8 7.2 394 12.5
Cincticostella fusca 5.4
Ephemeridae Ephemera sauteri 1.8 18
Heptageniidae  Afronurus floreus 18 3.6 1.8 5.4
Epeorus erratus 18
Rhithrogena ampla 770 358 537 54 50.2 30.5 233 215
Leptophlebiidae  Paraleptophlebia sp. 18 16.1 1.8
Gomphidae Sinogomphus formosanus 18 18 3.6
Nemouridae Amphinemura sp. 1.8 10.7 1.8
Protonemura spp. 54 18 3.6 12.5
Perlidae Gibosia sp. 5.4
Neoperla spp. 72 322 555 125 215 68.1 53.7
Styloperlidae Cerconychia sp. 18 26.9
Glossosomatidae  Glossosoma sp. 18
Arctopsychidae  Arctopsyche sp. 1.8 18
Hydropsychidae Hydropsyche spp. 9.0 3.6 18 18
Lepidostomatidae Goerodes sp. 1.8
Rhyacophilidae  Himalopsyche sp. 1.8
Rhyacophila nigrocephala 18 36 215 251 7.2 3.6 5.4 3.6
Rhyacophila spp. 1.8 1.8
Stenopsychidae  Stenopsyche sp.A 18 3.6
Uenoidae Uenoa taiwanensis 1.8
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