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Abstract

The use of the aquatic insect family Hydropsychidae and gill abnormalities in
hydropsychid larvae as an environmental risk assessment in streams contaminated by mining
activity were conducted in Mae Tao and Mae Ku creek, Mae Sot District, Tak Province. Seven
sampling sites were tested during February to December 2011. In total, 2,584 individual
hydropsychid larvae belonging to five genera were recorded in this study. The percentage of
individuals with at least some abnormality (HAI) was the highest in MT5 (69.42%) and
hydropsychid gill abnormality indice (HYI) was the highest in MT5 (8.22) where the stream
flows through mining and agriculture areas. PCA (Principal Correspondence Analysis) indicated
the genus Cheumatopsyche, Hydropsyche, Potamyia were positively correlated to sulphate at
the site MTS, but were negatively correlated with water temperature, electrical conductivity,
total dissolved solids, alkalinity and ammonia-nitrogen at site MT3 and MKS8. The genus
Macrostemum was positively correlated with dissolved oxygen, pH of water, water turbidity,
and sulphate at site MT2, MT4, and MK2, but was negatively correlated with air temperature
and orthrophosphate at site MT1. The outcome of this study may assist policy making decisions
to ameliorate the harmful effects of urbanization by incorporating insect taxa responsiveness
into future designs of urban development.

Key word: Environmental risk assessment/ water quality/ mining area/ Hydropsychidae/
gills abnormality
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Table 1 Average physico-chemical water quality parameters and cadmium measured at all the sampling sites in Mae Tao and Mae Ku watershed.

parameter/ site MT2 MT3 MT4 MTS5 MK2 MKS

Air temp. (°C) 30.3742.08°  28.83+3.78 30.83+2.97° 25.9842.89 7 27.842.11°%° 26.05+4.00 ° 32.06+2.34°
Water temp. (°C)  26.66+2.33®  25.66+1.93 25.9542.03™  25.41+2.54® 26.0142.57 24.5842.07° 28.1241.82°
DO (mg/L) 5.09+1.05° 4.99+0.74* 4.83+1.07*° 4.00+1.81° 5.13+1.04° 4.86+0.81"°
pH 8.54+0.11° 8.62+0.13 ° 8.60+0.18 * 8.36+0.27 * 8.70+2.07 ° 8.48+0.08 *
EC (ps/cm) 298.59+95.51 % 513.59+132.04° 507.03+£126.89° 424.12+116.53® 515.83+£147.90° 523.56£140.27° 600.45+229.05°
TDS (mg/L) 165.76+34.71 %  235.65420.75®  238.06+£57.53 ® 207.59+54.82°%  253.19+56.42® 256.08+68.75®  326.05+108.9 "
Turbidity (NTU) 22.9428.64* 15.4+19.7° 187.4+405.08*  17.3£25.22° 28.5423.53* 45.4+59.31°
SO,* (mg/L) 24.9+7.58 34.8+5.63 ™ 34.4+5.41 % 38.5+7.26 ¢ 21.546.19° 26.6+13.84
NO;-N (mg/L) 1.93+0.5 * 2.05+0.51 ¢ 2.85+1.46 ™ 2.26+0.74 ¢ 3.07+0.41 > 3.1440.63
PO,’ (mg/L) 0.39+0.39° 0.28+0.28 0.21+0.13 ° 0.68+0.83 * 0.33+0.10° 0.45+0.61 *
NH4-N (mg/L) 0.26+0.16 * 0.26+0.14* 0.32+0.19° 0.33+0.12° 0.27+0.19 ° 0.25+0.13 °
Alkalinity (mg/L) 51 40+13.66*  71.20£15.02%®  86.00+31.62°  68.20+13.00°  69.6+10.35® 68.00+28.14 ™  82.6+24.38 "
Cadmium in stream 0.38+0.26" 222842721  9.83+3.34% 11.1545.57% 0.10+0.20° 4.02+1.61°
sediment (mg/kg)

HAI (%) 37.10 31.46 53.75 69.42 31.45 20.48

HYI 2.08 1.73 4.26 8.22 1.80 1.24

Remark: a, b, ¢

= the relationship of environmental factors is similar in the sampling sites

ab, bc, abc = the relationship of environmental factors is different in the sampling sites
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Figure 3 Larvae of Cheumatopsyche sp. A. Normal gill morphological structure, B. dark spot on tracheal gills

(red circle).
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