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Abundance and Diversity of Fishes in Relation to Water Quality
in the Fazih River of Central Taiwan
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Abstract

Fish samplings were conducted seasonally with electrofishing and fish trapping methods at five
different polluted zones of Fazih River, 2000 to 2007. Water quality data were obtained from the National
Water Quality Monitor Network, and precipitation data from the Taichung Station of the Taiwan Central
Weather Bureau. The results showed that abundance of endemic species and exotic species were
significantly, negatively correlated to precipitation, number of raining days, and water quality indices
(WQIy), but positively correlated to BOD and river pollution indices (RPI). The exotic species were
negatively correlated to arsenic concentrations. There was the presence of interspecific competition
between endemic species and exotic species. No significant correlation was found between the abundance
of generalist species of fishes and precipitation, water quality, PRI-values, and WQIg-values, suggesting
their high tolerance to water pollution and environmental modification. The relationships between the
water pollution and wastewater discharges from the Taichung Science Park and the Taichung City were

discussed.
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Fig. 1. Fish sampling stations at Fazih River (F1, Lentzu Creek Bridge; F2, Tonghai Bridge; F3, Fazih

River Bridge; F4, Liusu Dike; F5, Chishen Bridge).
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Table 1. The TM 67 positions of the fish sampling stations at Fazih River

Stations Locations ™ X T™MY Elevations (m) Stream order
F1 Lentzu Creek Bridge 211443 2677045 112 1
F2 Tonghai Bridge 211486 2675257 96 1
F3 Fazih River Bridge 210521 2670620 65 2
F4 Liusu Dike 210440 2668813 43 2
F5 Chishen Bridge 210074 2667104 30 2

%2, [FERER A

Table 2. Classification of stream pollutions based on river pollution indices (RPI) calculated from

Equation (1) (A, clean to slightly polluted water; B, lightly polluted water; C, moderately polluted water;

D, heavily polluted water) '

Water quality parameters A B C D
DO, mg/1 >6.5 4.6-6.5 2.0-4.5 <2.0
BOD, mg/1 <3.0 3.0-4.9 5.0-15 >15
SS, mg/1 <2.0 20-49 50-100 >100
NH;-N, mg/1 <0.5 0.5-0.99 1.0-3.0 >3.0
Score 1 3 6 10
RPI value’ <2.0 2.0-3.0 3.1-6.0 >6.0

! (BRI 2007 & = BERUIHFETRAR Y (hitp://wgshow.epa.gov.tw/) °

2 RPI value based on average concentrations of DO, BOD, SS and NH;-N.
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Table 3. Weight values (w;) of eight water quality parameters for WQIg calculated from g;-values (x) with

Equation (2) '

Parameters (i) w;-values Units

gi-values

DO 0.22 Satulation (decimal)

0<x<0.7
-70.707x°+195.96x%-4.5707x
0.7=x<1.4
-416.67x*+2041.7x-3858.3x*+3243.3x-910

BOD 0.18 mg/l

0<BOD =5
0.6078B-3.5651B-9.6099B+100.59
5<BOD
1123.6/ [ 1+99.9xEXP(0.2xB)]

pH 0.16 -

2<pH=5
3.3333pH*-15pH + 16.67
5<pH=10
-12.562pH*+ 187.78pH-601.17
pH>10
6.6667pH*-156.67pH+920

NH;-N 0.13 mg/1

0<N=2
-19.335N+81.327N*-118.85N+99.75
2<N<=8
0.8271N*14.106N+59.906

E. coli 0.12 x = log(CFU/100ml)

1.13011X*15.26941X3+66.603X>-122.445X+170.34

SS 0.09 mg/1

2-0.00263S
10

TP 0.06 mg/1

0<P<0.4

29.9+3.8147/(P+0.054)
04=P=<3

6.592P%-36.417P+49.91

EC 0.04 ( mho/cm

101.7/ [ 1+0.0062xEXP(8.32x10°xC)]

LB % 2000) -
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Table 4. Classification of stream water quality based on WQIs-values '

WQI;-values Pollution categories

Suitable uses

Swimming, primary public water
Secondary public water, primary fish culture water

Tertiary public water, secondary fish culture water, primary

industrial water

86-100 Excellent
71-85 Very good
51-70 Good
31-50 Moderate
16-30 Poor

0-15 Very poor

Agricultural water, secondary industrial water
The minimum limit for environmental protection

Possible release of noxious gases
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Fig. 3. Number of species collected at the five sampling stations of Fazih River, 2000-2007.
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Table 5. A list of endemic, exotic and generalist species of the fishes in Fazih River

Endemic species

Exotic species

Generalist species

Acrossocheilus paradoxus

(’F' T fiE)
Candidia barbata (’F JELT TED

Hemimyzon formosanum (’F R
]

Rhinogobius candidianus (F*J&!
P

Pseudobagrus adiposalis (’iﬁ,ﬁtﬁ)

Microphysogobio alticorpus (ﬁ{J
5 £ ,J\ é’,ﬁé’l'ﬁ])

Zacco pachycephalus (FF155)

Rhinogobius maculafasciatus
CERPE)

Microphysogobio brevirostris
(V| i)

Rhinogobius rubromaculatus

Gambusia affinis (“~1F1)

Micropterus salmoidea (J\P?J‘f%'\

Poecilia reticulate (3‘“%#\ FO
Carassius cuvieri (|17 )

Carassius hybrids (f ¥ %ﬁ})
Oreochromis hybrids (43 £1)

Cichlasoma managuense (22

S

Clarias batrachus (?f[ B BREEFL

Pterygoplichthys multiradiatus
(FEETED

Paramisgurnus dabryanus
(BT
Cobitis sinensis (f[13 [Li)

Paracheilognathus himantegus
(/1911

Zacco platypus (* ﬁfl )

Anguilla japonica (F 15&)

Hemiculter leucisculus (1 Eﬁ)

Misgurnus anguillicaudatus
(Vi)

Rhodeus ocellatus (E{J?E%%E&)

Channa maculate (5}

Clarias fuscus (f%f% £

(PP
Pseudobagrus brevianalis (%% Rhinogobius giurinus (Fy%54[7 i
i) %)

Cyprinus carpio (Ef)
Carassius auratus (5)
Pseudorasbora parva (512 1)
Silurus asotus (%)
Mugil cephalus (£
Anguilla marmorata (95FE)
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Fig. 5. Seasonal changes in RPI-values at Station F2 (Tunghai Bridge) and Station F5 (Chichen Bridge)
of Fazih River, 2000 to 20007.
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Fig. 7. Changes in discharges of treated waste water in association with the number of factories operating

in the Taichung Science Park, 2004 to 2007.
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Table 6. Pearson correlation coefficients between the abundance of endemic, exotic and generalist species

of fishes, and precipitation, number of raining days, RPI-values, WQIg-values, BOD, arsenic

concentration, and other 14 water quality parameters of Fazih River, 2000 to 2007

. . .. ) Other 14
Fishes Precipitation Raining days RPI ~ WQIg BOD Arsenic
parameters
Endemic -0.253%* -0.197%* -0.217%  0.260** 0.042 o
No significant
Exotic -0.256%* -0.319%** -0.083 0.167 -0.536** .
correlation
Generalist 0.092 0.022 -0.050 0.038 -0.236

**Significant level at 5% (p<0.05).
*Significant level at 1% (p<0.01).
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