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ABSTRACT |

A study of Trichoptera biodiversity and its application for use as indicator species to assess
water pollution was conducted in the Ping River, Thailand. Portable light-traps (UV-10 watts)
were used to collect adult Tichoptera monthly along the river from September 1997 to August
1998, Water samples were collected at the same time. Twelve sampling sites were established
from 80 km upstream from Chiang Mai City to 25 km downstream. 19,562 male Trichoptera
individuals were caught, representing fifty-cight species. Thirteen familics were represented:
Hydropsychidac (41%), Leptoceridae (21%), Ecnomidae (19%), Psychomyiidae (13%),
Odontoceridae (4%), Dipseudopsidae (2%), and Archtopsychidae, Calamoceratidae, Goeridae,
Hyalopsychidae, Polycentropodidae, Philopotamidae, and Lepidostomatidae which totaled less
than 1%. There were significant differences in generic and species richness plus abundance
between sampling sites. The most prolific site had thirty-nine species, while the most
depauperate site had eighteen species. Two new species of Leptoceridae, viz. Ceraclea egeria
MALICKY & CHAIBU 2000 and Oecetis empusa MALICKY & CHAIBU 2000 were descfibed,

while nine other species are probably new to science.
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Almost all of the water quality parameter values were in class 3 of the Classification and
Standards of Surface Water of Thailand, The total suspended solids and nitrate values increased
in the rainy season. The Chiang Mai City area showed increased biochemical oxygen demand
(BOD,) levels due to untreated waste water and Mae Kah Canal discharge in the hot season.
Concentrations of As, Cd, Pb, Ni, and Zn in the river water and sediments were under the water
standard limit.

Multivariate analysis techniques using HMDS ordination and TWINSPAN classification in a
PATN package were used to aggregate the sampling sites based on quantitative and qualitative
data on the Trichoptera species. Twenty-four bioindicator species correlated significantly with
the sites and aquatic environment on the same ordination space. These included twelve species of
I—Iydropsychidaé, eight species of Leptoceridae, and one species each of Odontoceridae,
Ecnomidae, Hyalopsychidae, and Psychomyiidae.

All sampling sites could be clustered into four groups based on indicator species in the Ping
River. The first was a less contaminated upper group, the second had sqil erosion sites, the third
group of sites were contaminated from untreated waste water from Chiang Mai City and Mae Kha
Canal outflow, and the fourth group was 25 km downstream from Chiang Mai City. Trichoptera
indicator species were divided into two groups based on correlation to water conductivity, total
dissolved solids, alkalinity, total suspended solids, dissolved oxygen, BOD;, ammonia, and nitrate
levels. The first group had 7 pollution-tolerant species viz. Aethaloptera sexpunciata,
Amphipsyche meridiana, Cheumatopsyche cognita, Macrostemum Jfloridum, Leptocerus
chiangmaiensis, Ecnomus puro, and Peduniella semarangensis. The second group included 11
sensitive species viz. Macrostemum midas, Potamyia phaidra, Amphipsyche gratiosa,
Hydropsyche dolosa, Cheumatopsyche globosa, Leptocerus dirghachuka, Oecetis empusa,
Setodes argentiguttatus, Setodes endymion, Setodes Sluvialis, and Marilia sumatrana.

The results of this study, indicate that Trichoptera species can be used as indicators to
assess anthropogenic pollution in lowland rivers in tropical regions. These species can be used
as bioindicators for river pollution levels so that regulations and conservation can be controlled

by official authorities.



