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Abstract

We used el ectrofishing to investigate microhabitat preferences of fishesin the Kao-Ping River. The
results showed that the preferences differed at the reach scale among fish species (e.g. Hemimyzon
formosanum and Onychostoma alticorpus) as well as between the adult and juvenile fish. Juveniles of
O. alticorpus had a wider range of substrate preferences, while the adults only preferred the substrates
composed of small and big boulders. They also differed in water velocity and depth preferences. In the
segment scale and stream scale, the adults and juveniles of H. formosanum and O. alticorpus occurred
in different areas of the stream with different physical environments. The density of the adults of H.
formosanum was higher in areas with large sediment sizes but the juvenilesin areas of the small sizes.
For stream habitat restoration, habitat diversity at the segment scale and different habitat preferences of

adult and juvenile fish should be incorporated in the design.
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Fig. 1. The sampling sites at the Nan-Zih-Sian River (From http://gmap.wra.gov.tw/wrahub_3wgis/).
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Table 1. TWD97 coordinates and physical environmental data of sampling sites at the Nan-Zih-Sian River

. Min-Cyuan Min-Cyuan Twelfth Twelfth
Environmental data Bridge #1 Bridge #2 Bridge #1 Bridge #2
X coordinates 218678 218679 215906 215996
Y coordinates 2571705 2571889 2566768 2566842
Gradient 0.0593 0.0437 0.0211 0.0111
Sampling range (m) 80 90 60 110

Average width of water surface (m) 27 28 33 34
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Fig. 2. A hierarchical spatial framework of fish habitat.
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<1 Silt 1
1-2 Coarse sand 2 Sand 15
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>512 Big boulder 8 Big boulder 8
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Table 3. The classification of adult and juvenile fish by body length for Hemimyzon formosanum and

Onychostoma alticorpus

Species This study b 11 (1999) AEA9%) (R
H. formosanum Adults (> 5cm) Sexual maturity Adults
Juveniles (< 4 cm) (4-8 cm) (>5cm)
O. alticorpus Adults (> 15 cm) Sexual maturity Juveniles Adults
Juveniles (< 8 cm) (20-30 cm) (<8cm) (>15cm)

T~ BRERUEHIYBRER ST A - HL

1% s B B TS RS AR 4) » R
RERAG BEBEL 12 5% 1 bh o B oK R AH B (p >
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Table 4. Theresults of MANOVA for the differencesin physical stream types of the Nan-Zih-Sian River

between Min-Cyuan Bridge and Twelfth Bridge

Environmental variables (average)  Min-Cyuan Bridge  Twelfth Bridge Difference P-value
Substrate (code) 6.84 5.95 0.89 0.000
Velocity (m/s) 0.794 0.721 0.073 0.834
Depth (cm) 38 37 1 0.995
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Fig. 3. The stream type of big and small boulders with no obvious main channel at Min-Cyuan Bridge.
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Fig. 4. The stream type of wide range substrates with obvious main channel at Twelfth Bridge.
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Fig. 5. The density distributions of Hemimyzon formosanum in the Nan-Zih-Sian River at Min-Cyuan

Bridge and Twelfth Bridge.
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Fig. 6. The density distributions of Onychostoma alticorpus in the Nan-Zih-Sian River at Min-Cyuan

Bridge and Twelfth Bridge.
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Table 5. A comparison of adult and juvenile density distributions in the Nan-Zih-Sian River between

Min-Cyuan Bridge and Twelfth Bridge for Hemimyzon formosanum and Onychostoma alticorpus

Species Method Chi-square value P-value
H. formosanum Pearson Chi-square 30.26 0.000
Phi (D) 0.543 0.000
O. alticorpus Pearson Chi-square 13.68 0.001
Phi (@) 0.540 0.001
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7 6. 8 [15] € ik Bl v B Ml 0 5 A 0 o2 AR TR
Table 6. The statistic tests of substrate preference of Hemimyzon formosanum and Onychostoma alticorpus
in the Nan-Zih-Sian River

Differencein
. means of two Post Hoc test
Species F test Substrate group Substrate group substrate groups (P-value)
(number/m?2)
H. formosanum Fs= Big boulder Cobble 274 0.016
(adults) (4.709, 0.000) Cobble and
1.86 0.204
small boulder
Small boulder 1.45 0.566
H.formosanum Fz= Cobble Cobble and
(juveniles) (8.184, 0.004) small boulder 381 0.188
Small boulder 543 0.007
Big boulder 5.69 0.004
O. alticorpus Fs= Big boulder Cobble 1.63 0.002
(adults) (9.710, 0.000) Cobble and 1.64 0.001
small boulder
Small boulder 1.05 0.321
Q. alti For pus Fs= Cobble Cobble and 0.34 1.000
(juveniles) (0.850, 0.566) small boulder
Small boulder 0.16 0.824
Big boulder 0.92 0.811
R 7 ARBK TR 7 2 Bt
Table 7. Habitat classification based on hydraulic conditions
Velocity (m/s) Slow Medium Fast Very fast
Depth (cm) velocity (< 0.45)  velocity (0.45-0.74)  velocity (0.75-1.04)  velocity (1.05-1.8)
Very shallow depth Shallow pool Riffle Riffle Fast riffle
(5-21)
Shallow depth Shallow pool Riffle Riffle Fast riffle
(22-31)
Medium depth Medium pool Run Deep riffle Deep-fast riffle
(32-51)
Deep depth Deep pool Run Run Fast run

(52-120)
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8 = Adults =
Juveniles

Hemimyzon formosanum Density (number/n¥)
s
[

4.88 5.86 6.49 7.19 8.0
Average Substrate Size Range

7. 5 1T N M 7P P R S B B Y 0 AR LR
Fig. 7. The density distributions of adults and juveniles of Hemimyzon formosanumfor different substrate
groups in the Nan-Zih-Sian River.
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Onychostoma alticorpus Density (number/n?)

4.88 5.86 6.49 7.19 8.0
Average Substrate Size Range
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Fig. 8. Thedensity distributions of adults and juveniles of Onychostoma alticorpusfor different substrate
groups in the Nan-Zih-Sian River.
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Fig. 9. A big boulder-fast flowing riffle of the Nan-Zih-Sian River at Min-Cyuan Bridge.
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Fig. 10. A cobble-fast flowing riffle of the Nan-Zih-Sian River at Twelfth Bridge.
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11, DR ~ /N LRl o2 & RE AU A S (B KA
Fig. 11. A habitat assemblage composed of big and small boulders in the Nan-Zih-Sian River at Min-
Cyuan Bridge.
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Fig. 12. A habitat assemblage composed of substrates with cobbles to big boulders in the Nan-Zih-Sian
River at Twelfth Bridge.
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