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Abstract

This study presents the results of routine investigation of aquatic insects at seven sampling sites in the Keelung River, Taiwan
from Aug., 1990 to May, 1992 by 50cmx50cm modified Surber net monthly. Water quality of each sampling site was assessed by
Hilsenhoff Biotic Index, Family-Level Biotic Index, Percent Model Affinity, Taxa Richness, EPT Richness, Rapid Bioassessment
Protocol II and III. As the results of assessment by different metrics of biotic indices, the water quality of the Keelung River was
becoming gradually worse from upstream to downstream. The applicability of these biotic indices is different and the choice of
biotic index should be based on the need and purpose of the survey.
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Fig. 1. Map of the sampling sites in the Keelung River.
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Table 1. Hilsenhoff biotic index value and assigned water quality at sampling sites in the Keelung

River
KL1 KL2 KL3 KL4 KL5 KL6 KL7
Ist Year BI value 4.15 4.80 34 5.80 5.65 6.36 8
Water quality VG G E F F F P
2nd Year BI value 4.06 448 4.05 5.74 5.55 6.60 8
Water quality VG VG VG F F FP P

Water quality: E: Excellent; VG: Very good; G: Good; F: Fair; FP: Fairly poor; P: Poor; VP: Very poor.

x®T BETRFERIGURREMISETE2ISZEERNE SR
Table 2. Family-level biotic index value and assigned water quality at different sampling sites in the Keelung

River
KL1 KL2 KL3 KL4 KL5 KL6 KL7
Ist Year BI value 4.21 4.87 3.51 6.14 5.78 7.09 8
Water quality VG G E FP FP P VP
2nd Year BI value 4.15 4.57 4.08 5.68 5.70 8.69 8
Water quality VG G VG F F VP VP
9 -
1 y = - 3.9837e-2 + 1.0428x
R"2 = 0.976
g
O 1styear
7 ® 2ndyear
HBI 6]

1.1870 + 0.73168x

R~2 = 0.858
5 -
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Fig. 2.Lines of best fit for Family-level biotic values v.s. Hilsenhoff biotic index values of each sampling site

in Keelung River.
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Table 3. Percent model affinity value by original model and assigned level of impact at each

sampling site in the Keelung River

KL1 KL2 KL3 KL4 KLS KL6 KL7

Ist Year Percentage (%) 84.4 85.7 86.7 71.6 66.6 574 21.0
Water quality Non. Non. Non. Non. Non. Slightly ~ Sev.

2nd Year Percentage (%) 85.1 86.5 89.5 67.9 66.1 427 21.0
- Water quality Non. Non. Non. Non. Non. Mod. Sev.

Water quality: Non.: Non-impacted; Slightly: Slightly impacted; Mod: Moderately impacted; Sev. : Severely

impacted.
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Chironomidae : 19.9

Trichoptera 111

Ephemeroptera : 30.2 Percentage similarity
Plecoptera 8.5 =100—053 | a—b |
Coleoptera 8.0 = Zmin(a,b)

Other © 223
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Table 4. Percent model affinity value by modified model and assigned level of impact at each
sampling site in the Keelung River

KL1 KL2  KL3 KL4 KL5 KL6 KL7

1st Year Percentage (%) 99.9 88.1 82.6 714 63.6 50.1 19.9
Water quality Non. Non. Non. Non. Slightly ~ Slightly  Sev.

2nd Year Percentage (%) 90.6 90.6 89.7 64.8 65.2 41.6 19.9
Water quality Non. Non. Non. Slightly  Non. Mod. Sev.

Water quality: Non.: Non-impacted; Slightly: Slightly impacted; Mod.: Moderately impacted; Sev. : Severely
impacted.

RO EETSRROCEEIEETOIKEBR
Table 5. Taxa and EPT richness values and assigned water quality at each sampling site in the
Keelung River

KL1 KL2 KL3 KL4 KL5 KL6 KL7
Ist Year Taxa index 60 47 17 13 16 5 2
Water quality GF F P P P P
EPT Index 32 23 10 6 7 2 0
Water quality G G F F P P
2nd Year Taxa Index 61 48 18 11 13 5 3
Water quality GF F P P P P
EPT Index 33 24 10 5 5 2 0
Water quality G G F P P P
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Table 6. Classification of biological conditions of different sampling sites in the Keelung River by

rapid bioassessment protocol Il

KL1 KL2 KL3 KL4 KL5 KL6 KL7
Ist Year Percentage % 100 64.3 64.3 35.7 429 7.1 0
Water quality Non.  Mod. Mod. Mod. Mod. Sev. Sev.
2nd Year Percentage % 100 92.9 714 429 429 0 0
Water quality Non.  Non. Mod. Mod. Mod. Sev. Sev.

Water quality: Non.: Non-impaired; Mod. : Moderately impaired; Sev. : Severely impaired.

KT BETSERGMRREIHEE IRBP ) ZFFEIER
Table 7. Classification of biological conditions of different sampling sites in the Keelung River by

rapid bioassessment protocol llI

KL1 KL2 KL3 K14 KL5 KL6  KL7
1st Year Percentage % 100 714 61.9 429 333 9.5 0
Water quality Non. Slightly  Slightly Mod. Mod. Sev. Sev.
2nd Year Percentage % 100 90.5 61.9 333 429 9.5 0
Water quality Non. Non. Slightly Med. Mod. Sev. Sev.
§ = N = = 15/ 1.
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Table 8. Correlation coefficient for different biotic indices
in the Keelung River

FBI PMA Taxaindex  EPT index
BI 0.8698  -0.9002 -0.7334 -0.7536
FBI -0.9187  -0.6753 -0.6986
PMA 0.6676 0.6852
Taxa index 0.9972
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Study on the Assessment of Water Quality with Biological
Indicators of Aquatic Insects in the Keelung River

Chorng-Bin Hsu Ping-Shih Yang* Department of Plant Pathology and Entomology, National Taiwan Unviersity,

Taipei, Taiwan, R.O.C.

Abstract

This study presents the results of routine investigation of aquatic insects at seven
sampling sites in the Keelung River, Taiwan from Aug., 1990 to May, 1992 by 50 cm x
50 cm modified Surber net monthly. Water quality of each sampling site was assessed
by Hilsenhoff Biotic Index, Family-Level Biotic Index, Percent Model Affinity, Taxa
Richness, EPT Richness, Rapid Bioassessment Protocol II and III. As the results of
assessment by different metrics of biotic indices, the water quality of the Keelung River
was becoming gradually worse from upstream to downstream. The applicability of
these biotic indices is different and the choice of biotic index should be based on the
need and purpose of the survey.

(Key words: Keelung river, Aquatic insects, Biological indicator, Percent Model
Affinity, Rapid bioassessment protocol.)
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