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A E H Applicability of Stenopsyche (Trichoptera: Stenopsychidae) species as an

indicator in environmental monitoring
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Biomonitoring is more common in developed than in developing countries. However it is especially appropriate to
use in developing countries because neither sophisticated nor expensive equipment is required. Using aquatic insects
in biomonitoring is advantageous due to many reasons. Far and foremost, they are ubiquitous and stable components
in stream network. Caddisflies (Trichoptera) are utilized as biomonitors in environmental monitoring and in Japanese
rivers Stenopsyche has been frequently used to investigate environmental pollution. Stenopsyche is distributed mainly
in the Oriental and East Palearctic Biogeographic Regions. Many species are distributed in Afghanistan, China, Nepal,
India, Thailand, Borneo, Laos, Vietnam and Myanmar.

In this study, we describe the applicability of Stenopsyche species as bioindicators in environmental monitoring.
Our objectives are to show the superiority and generality of Stenopsyche as indicator species in environmental
monitoring and to apply these species for environmental education tool in developing countries by more accurate
species identification. Here, we described three case studies of biomonitoring using Stenopsyche species in Japan. The
characteristics of the life cycle, productivity, and metal and radioactive cesium contaminations by larvae of Stenopsyche
species were quantified. In addition, we conducted a taxonomic study of the Stenopsyche species and other Trichoptera
species in Myanmar. This thesis has mainly three parts with introduction and conclusions.

Part 1. Impoundment assessment of a dam using Stenopsyche species as biomonitors

The population dynamics of dominant macroinvertebrates against set of environmental variables were checked,
with the anticipation of investigating impact of dams on downstream benthic communities pre-trial, post-trial, during
trial impoundments and operational in Takizawa dam, Nakatsu-gawa River, Chichibu City from April 2005 to March
2010. Here, we identified the emergence of S. marmorata in tandem to damming as the consequence of the disturbance
regime. Therefore, its population dynamics could be vital in quantifying the effects of damming. Life cycle and

secondary production of S. marmorata were studied also. Secondary production, the accumulation of produced animal



biomass over time, is a functional measure that is considered a biomonitoring approach. The channel stability and flood
control afforded by the dam ensures the survival of S. marmota and changes in temperature regime made bivoltine life
cycles to complete. This resulted in an increasing trend in the secondary production of S. marmorata during the trial and
post-impoundment period of the dam.

Part 2. Application of Stenopsyche as an environmental monitoring indicator species

This part summarizes the comparative study of the characteristics of metal, Fe, Zn, Mn and As accumulation in S.
marmorata with the other two species of different function feeding groups and different life forms; Ephemera strigata
(Ephemeroptera) and Protohermes grandis (Megaloptera). All of these four metals can be detected in the three species.
In this study, E. strigata, tended to show the highest bioaccumulation and P. grandis exhibited the least bioaccumulation
of all four metals. These species can be appropriate to use as biomonitors for low level metal contamination also.
However, S. marmorata has an advantage of higher abundance in population and higher individual biomass which
ensures the required sample amount for analyses throughout the year.

We conducted intensive investigations of radioactive contamination in Stenopsyche species in Mano River in
Fukushima Prefecture from April 2013 to January 2014 after Fukushima Daiichi nuclear power station accident has
occurred in March 2011. The total amount of radioactive cesium detected in Stenopsyche sp. has been on the order
of 1,000 Bg/kg in dry weight. High cesium contamination of fine particulate organic matter has been detected on the
order of 10,000 Bg/kg in dry weight. There was no significant decreasing trend of cesium contamination in the larvae
and organic matter against the time of fallout during our study period. By performing an excretion experiment in two
different seasons, significant decreases in radioactive cesium from the body were observed within a few hours in both
summer and winter. Most of the contaminants were found to have passed through the digestive tract without being
assimilated into the body. However, a consistent amount of cesium-137 was detected after excretion. Biological half-
life of Cs for non-wintering generation is 5.58 hr and that of wintering generation is 9.27 hr. The ratio of the total body
weight to the digestive tract of Stenopsyche is on the order of 10:1 under dry conditions.

Part 3. Morphological characteristics of Stenopsyche sp. in Myanmar and a method for identification of species from
larvae

Myanmar is one of the most biodiverse countries in Asia and is home to many endemic species. However,
anthropogenic activities such as deforestation, mining, river regulation (e.g., dams) and agriculture have resulted in
environmental degradation and biodiversity loss. Qualitative samplings were conducted from 2012 to 2014 in Chin
State in western Myanmar and in the Magway Region in central Myanmar. Local people call these aquatic insects
“Kyauk Poe” (Kyauk means stones, Poe means insects). Five species of Stenopsyche were identified by their adult
characters. Three of them are new record and that brings the total number of Stenopsyche species to 6 in Myanmar now.
Morphological characteristics of larvae of these 5 species were clearly described as larval identification keys to species
level. The parent-child relationship of these adults and larvae were confirmed by the mtCOI analyses. Now, species level
identification is possible from the larval stage. The Trichoptera of Myanmar comprise 227 species in 68 genera and 28
families. We recorded 21 species belonging to 15 genera and 10 families in Myanmar for the first time. This Trichoptera
study fulfills the requirements for baseline biodiversity data of aquatic insects in Myanmar.

Finally, The genome profiling method was applied to identify and analyze DNA fragments of Stenopsyche from Japan

and Southeast Asia for taxonomic classification in terms of genotype and genome distance.
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