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Plenary Talk 1 

Bioassessment in Water Resources Management: Use of 

Macroinvertebrate Assemblages for Assessing  

Ecological Conditions across Large Regions. 
 

Robert M. HUGHES
1 

1
Amnis Opes Institute, Corvallis, Oregon, USA 

E-mail: hughes.bob@amnisopes.com 
 

 

Ecological monitoring is a key link between the fields of landscape ecology and ecological 

modeling. It is especially important for understanding the global effects of anthropogenic 

disturbances such as land use, climate change, and hydrological alterations. Although those 

disturbances are global, most ecological research and management is local. 

Macroinvertebrate assemblages assessed at regional and global scales offer a useful 

bioassessment tool because they indicate cumulative effects of many stressors over a 

relatively long term and large spatial extent, most taxa are relatively easy to identify (at 

least to family) and their guilds offer useful ecological insights. In this talk, I discuss the 

importance of determining the appropriate level of sampling effort, methods for 

determining reference conditions against which test sites can be compared, the usefulness 

of employing probabilistic sampling designs for making regional inferences, and the 

development of multimetric indices for making regional and continental bioassessments. 
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Plenary Talk 2 

Molecular Approaches to Answering Ecological and  

Evolutionary Questions 

Jane M. HUGHES
1
 

1
Australian Rivers Institute, Griffith University, Nathan, Queensland, Australia 

E-mail: jane.hughes@griffith.edu.au 
 

This talk will have two parts: The first is to examine the use of molecular data to 

understand mechanisms and patterns of dispersal in stream fauna. The second will use a 

range of molecular approaches to understand the processes that have shaped the 

distribution of a species complex of atyid shrimps. Understanding patterns of connectivity 

among natural populations is critical for making predictions concerning impacts of 

anthropogenic influences that cause local extinctions. Based on genetic studies, four main 

models of connectivity have been proposed for animals that inhabit stream systems. These 

are the death-valley model, the stream hierarchy model, the headwater model and panmixia. 

Each of these models has specific predictions as to the spatial structuring of genetic 

variation and the subsequent effects of local extinctions. I will present predictions from 

each of the models. Then I will present an analysis 52 Australian studies stream 

invertebrates using molecular data to test the idea that a knowledge of a species' life-

history, its habitat requirements and the architecture of the rivers in which it lives can be 

used to predict the model of connectivity it will best fit. We will present analysis on insects, 

crustaceans and molluscs. Paratya australinesis is a small shrimp that makes up a 

significant proportion of the biomass of coastal and inland streams in eastern Australia. 

Analysis of mitochondrial and nuclear DNA sequences indicates that it is species complex, 

consisting of at least nine species that diverged in the Pliocene-Miocene. The hypothesis 

that this divergence occurred as a result of multiple invasions by a diadromous ancestor is 

examined. This is partly supported, as some species in the complex are restricted to single 

drainages or groups of nearby drainages. However, others are widespread throughout the 

overall distribution.  I will concentrate on two lineages and use mitochondrial and nuclear 

data to infer the processes that have led to their current distribution and how it is 

maintained, especially in areas where they co-occur. Finally, I will present data on the 

results from an inadvertent translocation event that resulted in the mixing of these two 

lineages.   

mailto:jane.hughes@griffith.edu.au
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 Plenary Talk 3 

Resource use, Patchiness and Complexity: How Do Benthos 

Coexist in a Community? 

Mutsunori Tokeshi
 1

 
1
 Amakusa Marine Biological Laboratory, Kyushu University, Japan 

E-mail: tokeshi@ambl-ku.jp 
 

Diversity and abundance of benthic organisms are determined by a variety of ecological 

and evolutionary factors.  In aquatic environments (i.e., both freshwater and marine), 

ecologically-important resources including suitable microhabitats tend to be patchily 

distributed over a range of spatial scales and are shared by many taxa, thus forming 

veritable benthic „communities‟. Both empirical and theoretical approaches have been 

useful in elucidating the structure and dynamics of such „patchy‟ benthic communities.  

This paper looks into the linkage between resource characteristics and the coexistence of 

multiple taxa in benthic communities, drawing on a number of cases including freshwater 

Chironomidae.          
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O01 

Recent Trends of Riverine Biomonitoring and Relating Matters 

 in Japan 
 

Kazumi TANIDA
1 

1
Graduate School of Science, Osaka Prefecture University, Japan 

E-mail: tanida@b.s.osakafu-u.ac.jp 

 

Beck-Tsuda method of biomonitoring of river water quality using macroinvertebrates had 

been widely used in Japan after the publications of Tsuda‟s memorial works, “Aquatic 

Entomology (Tsuda, 1962)” and “Biology of Polluted Waters (Tsuda, 1964)”. However, 

during the years between 1980 and 2000, there was no progress on the biomonitoring in 

Japanese rivers and streams. Recently, we aim to introduce and promote the biomonitoring 

of river environment using macroinvertebrates. For these several years, we are discussing 

the new guidelines of riverine biomonitoring using macroinvertebrates in a committee of 

Ministry of Environment, Japanese Government (MOE). We got some final or preliminary 

versions of guidelines. I will introduce these ones for elementary and advanced types of 

biomonitoring. The former is a nation-wide biomonitoring for students and citizens, which 

designate four classes of water quality using 33 riverine animals. New guideline had 

already launched for citizens and students and widely used in Japan. Another advanced one 

is average score method (ASPT-J: average score per taxon) similar to the score proposed 

by BMWP (Biological Monitoring Working Party in England), which will be used by local 

institutions, university researchers and students. For the advanced type of biomonitoring, 

we designated the scores (1 to 10) for 72 families of aquatic insects and other 

macroinvertebrates. We compared ASPT-J scores and chemical or biochemical (BOD) 

water quality values using the nation-wide river organism census in Japanese major rivers 

and streams, which has been operated by Ministry of Land, Infrastructure and 

Transportation, Japanese Government. We obtained the reference (unpolluted sites) score 

of ASPT in Japan. We succeeded to make a pictorial key for most family of river 

macroinvertebrates available to non-biologists. I will show the outline of the key.Another 

relating subject of MOE is the guideline of water quality standard to protect aquatic 

creatures in rivers and coastal seas. MOE designated the guideline of zinc in 2003, and 

thereafter those of nonylphenol and LAS (linear alkylbenzen sulfonate) were also 

designated. Other several substances including formaldehyde were also designated as 

watching or monitoring substance to check their harmfulness to aquatic organisms. 
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O02 

Current Satus and Perspectives of Riverine Biomonitoring  

in Korea 
 

Young-Seuk PARK
1
  

1
Department of Biology and Department of Life and Nanopharmaceutical Sciences, 

Kyung Hee University, Republic of Korea 

E-mail: parkys@khu.ac.kr 
 

Healthy ecosystems exhibit ecological integrity representing explained by the combination 

of physicochemical and biological integrity. Bioassessments along with other physical and 

chemical assessments are crucial for evaluating the health of a water body, and 

bioassessments allow the measurement of the aggregate impact of the stressors because 

aquatic organisms integrate the cumulative effects of different stressors in their 

environment. Different biological assemblages display different sensitivities to different 

stressors because of the different life-history and biogeography among taxa. Among 

various taxa, three organism assemblages algae, macroinvertebrate, and fish are most 

commonly used in bioassessments.Diatoms respond rapidly, directly, and sensitively to 

many physical, chemical, and biological changes compared with other assemblages, 

andthey are typically used for assessing nutrient enrichment including trophic state, 

saprobity, and oxygen requirement. Macroinvertebrates play a key role as consumers in the 

food trophic structure by linking producers, top carnivores, and decomposers in aquatic 

communities, and they have been widely used for ecological assessment of water quality in 

an integrative and continuous manner. Fish can be found everywhere in aquatic ecosystems 

and play a major role in the aquatic food-webs as a carrier of energy from lower to higher 

trophic levels, so they can be valuable indicators for the assessment of long-term and larger 

spatial scale events such as river continuity disruption, alterations in catchment level, land 

cover, and land use. This study presents the current status and perspectives of 

bioassessment in aquatic ecosystems in Korea. 
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O03 

Development and Application of an Integrated River Health 

Assessment in Taizi River, Northeast China 

 

Xiaodong QU
1,2

 
1
State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin, 

China; 
2
Laboratory of Ecological Assessment, Institute of Water Environment, 

ChinaInstitute of Water Resource and Hydropower Research, China 

 E-mail: davidqu0108@gmail.com 

 

River health is a commonly accepted concept and widely assessed to determine the 

condition of rivers worldwide. Many bioassessmentindicators, chemical parameter, and 

habitat and hydrological assessment have been widely applied to reflect the human 

disturbances on the river ecosystems. In this study, wemodified the framework used in the 

Ecosystem Health Monitoring Program in Australia to develop an integrated river health 

assessment method, which integrated chemical and biological indicators, of relevance to 

rivers in China.During May 2009, 70 sites were sampled for 33 physicochemical 

parameters, in addition tothe biotic groups of algae, macroinvertebrates, and fish, from 

which community health indices were calculated. During the study, several key scientific 

questions were resolved. Firstly, effectiveness of indicators in responding predictably to 

ecosystem stressors is assessed. Water physicochemicalparameters and biotic indicators 

were assessed based on a land use disturbance gradient at both buffer and catchment scales. 

Water quality was continuallyused as a secondary disturbance gradient to test biotic 

indicator response. Secondly, the reference and target values of each indicator, respectively 

represented the best and worst ecosystem condition, are settled down according to the 

decision tree, which combined the Chinese and international surface water standards, local 

regionliterature, biological monitoring at the regference and impaired sampling sites, or the 

expert options.Finally, ecoregion classification of studied rivers is processed before the 

river health assessment to decrease the effect of natural variation of both stream habitat and 

biological communities from river head to river mouth. Ecoregion classificationsubdivided 

the Taizi River watershed into highlands, midlands, and lowlands based on physical and 

geomorphological factors. By using the modified framework, river health for Taizi River 

was assessed in relation to the indicators and respective standards derived for the 

watershed. Overall, river health was in fair condition, with a declining trend from 

highlands to lowlands. Water quality indicators tended to be in better condition than biotic 

indicators. Results were summarized in an ecological report card that can be used to guide 

adaptive management to address underlying environmental stressors. And our results 

mailto:davidqu0108@gmail.com
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confirmed the usefulness and efficiency of the framework for selecting core indicators, 

setting up suitable references and target values, and integrating chemical and biological 

indicators to reflect river health. 

 

Key words: bioassessment, integrated methods, algae, fish, macroinvertebrate 
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O04 

Ecological Quality of Concreted and Unlined Sections of 

a Disturbed Stream Network in Yuen Long, Hong Kong 
 

Pattiyage I. A. GOMES
1
* and Onyx W. H. WAI

1 

1
Department of Civil and Environmental Engineering, The Hong Kong Polytechnic 

University, Hung Hom, Kowloon, Hong Kong  
*
 E-mail:ishan_gomes@yahoo.com 

 

Completely concreted streams with distorted cross section dimensions are common in 

Hong Kong. As most of these (also known as flood channels) were built a few decades ago 

their design obviously illustrate the sole purpose of flood control, and are often perceived 

to be inferior in ecological quality. This study has been carried out to obtain baseline data 

for a stream rehabilitation project. The study area included stream sections that are 

concreted as well as with natural sediment beds. The ecological indices - water quality, 

benthic and water column flora and fauna composition - between the concreted and natural 

sections as expected showed contrasting differences (i.e. natural sections to have a better 

stream health). Nevertheless, there were exceptions (e.g. water quality between concreted 

and natural sections did not show statistically significant difference). Surprisingly, some 

natural sections showed extremely bad water quality than concreted sections (e.g. for 

chlorophyll-a and soluble reactive phosphorus). High nutrient levels in natural sections 

were further evidenced by certain benthic indices; red worm (Tubifex tubifex) and 

filamentous algae (Cladophora sp.) composition was high in natural sections. The snails, 

Clithon retropictus, Segmentina succinea and Brotia hainanensis were commonly found in 

both sections. The notable insect observations were mayflies (Ephemeroptera) larvae in the 

families of Baetidae, Leptophlebiidae and Ephemerellidae. Also, the damselfly (odonata) 

larva Euphaea decorata, Caddisfly (Trichoptera) larvae of the family Helicopsychidae, and 

beetles (Coleoptera) larvae of the family Scirtidae were observed. These insect densities in 

concreted sections were noticeably low. In terms of fishes, Tilapia spp. was the wide 

spread species with no apparent population density difference between concreted and 

natural sections. Similar assessments will be continued for another 30 months, in tandem 

with laboratory and in-situ physical modeling. 

 

Key words: benthic fauna; flood channels; water quality  
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O05 

Assessing Biotic Integrity in Singaporean Reservoirs: Development of  

a Benthic Index Based on a Weighted Average Approach  

 

Yakuta BHAGAT
1*

,Esther CLEWS
1
, Yong Tze HO

1 
and Marta BOIX-

CANADELL
1 

1
Tropical Marine Science Institute, National University of Singapore, Singapore 

*
 E-mail:tmsyab@nus.edu.sg 

 

Freshwater biomonitoring and the need for biotic indices in assessing water quality has 

been widely recognized and successfully applied to temperate systems in North America 

and Europe. In the Southeast Asia region, there is now a growing concern for monitoring 

water quality not just from the standpoint of municipal water management but also from an 

ecological health perspective. Historically, the biggest challenge in developing biotic 

indices for tropical systems has been the dearth of information on taxonomic composition 

and faunal sensitivities to local stressors. This led to the establishment of a long term 

biomonitoring project in Singapore, geared towards collecting comprehensive biological 

and physico-chemical data from all freshwater reservoirs. A previously developed benthic 

quality index was recently modified based on the addition of newly acquired benthic 

invertebrate and water quality data collected from 13 reservoirs in 2011-2013. In total, 68 

taxonomic groups were sampled represented by over 243,000 specimens. Non-linear 

generalized additive models were employed to evaluate response curves of each taxonomic 

group against organic enrichment parameters. This was followed by a weighted average 

approach to calculate tolerance weights for each taxonomic group resulting in a single 

index score. A range of indices were derived representing various combinations of organic 

enrichment parameters, including chlorophyll a, turbidity, dissolved oxygen, phosphorus 

and nitrogen. Further steps in the analysis will explore relationships between each index 

and the respective environmental driver(s) to determine the suitability of the index in 

reflecting gradients of pollution. 

 

Key words: biomonitoring, freshwater, benthic macroinvertebrates, weighted average, 

index 
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O06 

Implementation of Modern Bioassessment Technology to Monitoring of 

Transboundary River Basins in the Russian Far East: 

Tumangan (Tumen-Ula) and Razdolnaya Rivers (Suifun-He) 

 
Tatyana.S VSHIVKOVA

1*
, N. V. KRASNOSLOBODTZEV 

2 
and Larisa A. 

PROZOROVA
 1 

1
 Institute of Biology and Soil Sciences, FEB RAS,Russia 

2
 Far-Eastern Federal University,Sukhanova Street 8, Russia 

* E-mail: vshivkova@biosoil.ru 
 

The implementation of modern biomonitoring technology on large transboundary rivers 

was undertaken in early 1990s on Razdolnaya Basin and later was continued in the frame 

of Russian Clean Water Project (since 2003). It was served as a first test in Russia of the 

bioassessment methods developed in the USA (US EPA RBPs). The Project goal – to make 

a foundation for development of field and laboratory protocols appropriate for Russian 

waterways, for aims of Russian scientific and environmental managements. The principal 

objective was to prioritize the most serious sources of pollution in the rivers and introduce 

bioassessment technology together with standard chemical and microbiological methods. 

About 30 sampling sites were established throughout the catchment area of Razdolnaya 

River from the Russian-Chinese boundary to its mouth. The Tumangan River was 

investigated in the lower part at the boundary zone (Russia, China, and North Korea). Both 

the semi-quantitative (SQM) and qualitative methods (QM) of sampling were used to 

collect macroinvertebrates. The SQM was modeled after SCDHEC (1998) while QM  

after Barbour et. al. (1999). The main biological criteria were used: Number (N) of Taxa, N 

High Taxa, N Families, N EPT, N EPT+Ch; N Individuals (NI), NI EPT, EPT/NI, % EPT, % 

EPT+Ch, Ch/NI, Ch/EPT NI, Olig/NI (Gootnight-Witley, 1961) as well as some well-

known biodiversity indices. Family Biotic Index (modification of Hilsenhoff, 1988) was 

calculated based on Family Tolerance Values adapted for far-eastern families of 

invertebrates. The study was undertaken on Russian territory only. It would be nice to 

combine international resources and knowledge to continue research of upper parts of 

these river basins located in neighboring countries. 

 

Key words: bioassessment, transboundary river basins, Russian Far East.  

mailto:vshivkova@biosoil.ru
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General Session 1 
Biological Monitoring and Assessment 
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O07 

Effects of Fixed-Count Subsampling on Macroinvertebrate 

Richness, Site Separation, and Bioassessmentof Chinese Monsoonal 

Streams 

 

Kai CHEN
1*

, Robert M. HUGHES
2
 and Beixin WANG

1
 

1
Laboratory of Aquatic Insects and Stream Ecology, Department of Entomology, 

Nanjing Agricultural University, People‟s Republic of China 
2
AmnisOpes Institute and Department of Fisheries & Wildlife, Oregon State 

University, USA 
*
 E-mail:ckai2005@gmail.com 

 

Subsampling that counts and identifies a random subset of field samples is widespread yet 

controversial. Our objective is to evaluate the effects of fixed-count subsampling on 

macroinvertebrate richness, site separation, and performance of modeled and null 

biological indices in Chinese monsoonal stream sites. To do so, we estimated the fixed-

count that was adequate to collect 95% of the macroinvertebrate taxa, and we evaluated the 

effects of fixed counts on site and group separation, and precision, sensitivity and 

responsiveness of a multimetricindex (MMI) and observed/expected (O/E) indices. 

Random subsamples were computer rarefied for individuals ranging from 50 to 500. Mean 

cumulative taxa richness continued to increase with increasing fixed counts. We found that 

150 and 200 individuals were needed to collect 75% of the true species richness 75% and 

95% of the time, respectively. We estimated that at least 1500 individuals per site were 

required for collecting 95% of the true species richness. Site and group separation and 

classification strength also improved with increased fixed-counts of individuals. Higher 

subsample counts improved modeled O/E50 performance, but showed no significant 

difference between modeled and null MMIs, O/E0 (O/E calculated using all taxa) and null 

O/E50 (O/E calculated using all taxa with probabilities of capture ≥0.5). Overall, we found 

that fixed-counts affected richness and site/group separation, but not bioassessment index 

performance. Until China develops standard sampling methods, we recommend using 

rarefaction of individuals up to a 450 individual fixed-count to limit the effects of sampling 

error. 

 

Key words: fixed-count, subsampling, richness, classification strength, MMI, RIVPACS, 

macroinvertebrate, bioassessment 
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O08 

Distribution Patterns of Benthic Macroinvertebrates and Fish 

Community Structure in Mountain Stream, Korea 
 

Mi-Young SONG 
1*

, Wan-Ok LEE 
1
and Ihn Sil KWAK

2
 

1
Inland Fisheries Research Institute, NFRDI, Gyeonggi-do 477-815, Korea 

2
Department of Environmental Oceanography, Chonnam National University, 

Korea 
*
 E-mail: miysong@korea.kr 

 

 

Gihwa stream, Inland Fisheries Resources Protection Area (Ministry of Oceans and 

Fisheries), however, it was developed the rainbow trout fish farms around stream. Benthic 

macroinvertebrates were collected from streams during spring and autumn in 2013. 

Environmental factors including water width, depth, velocity, dissolved oxygen, 

conductivity and salinity were measured in the field. Freshwater fishes were collected the 

same sites with benthos in the same time. In order to compare the sample sites, we 

conducted cluster analysis. During the survey period a total of 64 species belonging to 29 

families were collected. Dominant species was Stenopsyche bergeri (Trichoptera, 10.32%), 

and subdominant species were Chironomidae spp. (non-red type, 10.29%) and Drunella 

aculea (Ephemeroptera, 10.08%). The sample sites were divided into four different clusters. 

For instance, reference condition (GH1) which showed low conductivity and salinity were 

mainly included in cluster 1 and characterized by high diversity and species richness index. 

The disturbed by fish farm areas (GH2, GH3, GH4) which was characterized by samples 

with high conductivity and salinity were in cluster 2 and mainly had low level of species 

and EPT richness. The recovered sites (GH5, GH6) which showed wide width and depth 

were in cluster 3 and included high level of species richness and density. A total of 16 fish 

species with 5 families were captured, Rhynchocypris kumgangensis (45.57%) and 

Phoxinus phoxinus (33.39%) were dominant in Gihwa stream. There are no relationships 

between benthic macroinvertebrates communities and fish community indices.  

Key words: benthic macroinvertebrates, freshwater fishes, Gihwa stream, Inland Fisheries 

Resources Protection Area 
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O09 

Categorical and Non-Linear Approaches to Identification Ofintra- 

and Inter-Annual Variability in Benthic Macroinvertebrates in 

Tropical Freshwater Reservoirs 
 

Marta BOIX-CANADELL
1*

, Yong Tze HO
1
and Esther CLEWS

1 

1
Tropical Marine Science Institute, National University of Singapore, Singapore 

*
 E-mail: tmsmbc@nus.edu.sg 

 

Intra-annual temporal variation in macroinvertebrate community structure in tropical 

reservoirs maybe driven by both regional climate conditions and taxonlife-cycles. In 

Singapore, climate is traditionally classified into two monsoon seasons and inter-monsoon 

periods according to documented prevalence in wind direction.Here, we use two 

approaches to examine temporal patterns in benthic macroinvertebrate assemblages using 

data derived from a long term bio-monitoring programme in Singapore‟s 

reservoirs.Invertebrate data were summarised as metrics describing the taxonomic 

composition, and sensitivity of macroinvertebrates to physicochemical stressors.First we 

adopted a classical approach to assessing the effects of „seasonality‟ on invertebrate 

community metrics whereby seasons were defined as fixed categories based on literature. 

Variance in metrics was compared among seasons, years and reservoirs in a 3 way ANOVA. 

Next, we took a non-linear, model-building approach to examining temporal patterns by 

treating time as two separate continuous predictor variables in Generalised Additive 

Models (GAMs). The inclusion of reservoir-specific temporal termsenabled us to examine 

the relevance of separate temporal smooths for inter- and intra-annual effects on response 

variables.Despite the relatively small size of Singapore, results demonstrated extremely 

strong effects of reservoir location on invertebrate metrics. Reservoir locations also had 

pronounced effects on inter- and intra-annual patterns in invertebrate communities.Intra-

annual patterns that shifted year on year were more readily identified though non-linear 

modelling than through categorical approaches, which likely would have resulted in 

conclusions as to changes in the magnitudes of “seasonal” effects.. Such approaches to 

elucidating seasonal patterns may be most appropriate for application to tropical systems 

where the onset and duration of monsoon seasons varies each year. 

 

Keywords: tropical, reservoir, intra-annual, season, temporal, aquatic invertebrate 
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O10 

Integrative Water Quality Index Based on Ecological Informatics 

for Management of Stream Ecosystem 

 

Sung-Cheol KOH
1*

 and Tae-Soo CHON
2
 

1
Dept. Environ. Engineering, Korea Maritime University, South Korea 

2
Division of Biological Sciences, Pusan National University, South Korea 

* E-mail: skoh@kmou.ac.kr 

 

An attempt has been made to develop an integrative water quality index to be used for a 

stream water quality management. The indexis based upon data of physicochemical 

environmental parameters and community structures of algae, macro-invertebrates and 

microorganisms in the various polluted streams. Analysis of BODwas generally highest in 

the streams polluted with domestic wastewater, and then ones polluted with industrial, 

livestock and agricultural land run off wastewater in decreasing order.The 48 families of 

macro-invertebrates observed during the test period were subjected to SOM analysis for a 

pattern analysis according to a specific sampling date and site. Overall, the output of SOM 

was grouped into the 6 clusters. The clusters reflected well a gradient of the pollution 

status of each site. For microbial communities, 45 species from 86 sites were used to 

pattern all the test sites. Overall, the sites were grouped as 5 clusters. In algal communities, 

44 species were used to pattern all the test sites. Overall, the sites were grouped as 5 

clusters. When all the inter-taxa communities were put together for the SOM analysis, the 

sites as an out-put were patterned as 5 clusters which grouped according to pollution status 

and season. This indicated that the combined SOM analysis could reflect the trend of SOM 

analysis for each taxa. As a basis for the development of an integrative water quality index, 

a SOM analysis for the typical biological indices, diversity and species richness, was 

performed for all the taxa tested. The SOM analysis showed that the indices grouped 

together according to each taxa, indicating that each taxa has an independent 

characteristics in its kind. To propose an integrative water quality index taking all the three 

taxa into account, a representative index for each taxa was first chosen and calculated, and 

then an integrative index (I) was developed combining the three representative indices for 

the three taxa. Overall this integrative index (I) had consistently a higher correlation with 

the indices for other taxa. The suggested water quality index not only could assess the 

pollution status but also may reflect a status of the ecological succession affected by the 

domestic wastewater contamination.This integrative water quality indexing system will be 

a novelmethodology for an ecosystem health assessment. 
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O11 

Acidic Effects from Coal Mine Reservoir on Diversity and 

Haemolymph Ions of Odonata Nymph 
 

Chayanan JITMANEE
1
, Somporn CHANTARA

2
 and Chitchol PHALARAKSH

3* 

1
Environmental Science Program, Faculty of Science, Chiang Mai University, 

Thailand, 
2
Department of Chemistry, Faculty of Science, Chiang Mai University, 

Thailand, 
3
Department of Biology, Faculty of Science, Chiang Mai University, 

Thailand 
*
 E-mail: chitcholp@gmail.com 

 

The acidic reservoirs have been generated in the area of the open-cut coal mine which 

located in Li District, Lamphun Province, Thailand. The low pH water in reservoirs 

contained concomitantly high alkalinity and conductivity which are extreme habitat for the 

organisms. The physic-chemical properties strongly affected on water quality which related 

to living organisms in the reservoirs. Thus, the study on water quality based on biological, 

chemical and physical properties was carried out. Three coal mine reservoirs were selected 

to compare with the reference irrigated reservoir which located in Chiang Mai City, 

Thailand.The average pH of 3 coal mine reservoirs and reference reservoir were 7.19, 7.09, 

3.94 and7.55 respectively. Whereas, the electric conductivity values were 1056.67, 990.83, 

1087.00 and 57.98 S.cm
-1

 and the total dissolved solidswere 520.00, 479.50, 571.50 and 

30.52 mg.L
-1

respectively.Twenty nine Odonate species, including 9 Zygopterans and 20 

Anisopteranswithin 8 families and 23 genera were identified. The Shannon -Wiener 

diversity index (H) showed that the habitats, including aquatic plants, had more influence 

to insects than the ambient water pH.From the laboratory experiment, the concentrations of 

Cl
-
 and Na

+
 in insect haemolymph were determined to compare between the treatments 

during exposure times. As dominant species, nymphs of Orthetrum sabina were selected to 

expose to acidic water with pH 4, 5 and 7 respectively with the 12, 24 and 48 hour 

exposure times.The significant reduction (p<0.05) of haemolymph Na
+
 and Cl

-
were 

observed from the pH 5 and pH 4 at 48 hours.This investigation clearly showed the same 

direction as previous works that the low water pH caused reduction of Na
+
 and Cl

-

concentration in selected Odonate haemolymph as same as in fish, clamand other 

crustaceans. 

 

Key words: Odonata, diversity, haemolymph, acid mine drainage, ion 
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Caddisfly Watch Project, Biomonitoring of Radioactive Cesium 

Contaminationin Rivers and Streams after the Fukushima Daiichi 
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Stenopsyche sp. (Trichoptera: Stenopsychidae) is widely distributed in most gravel bed 

rivers in Japan. Because of its high individual biomass compared with other Trichoptera 

species and high productivity, it has been used for the biomonitoring of various types of 

material contamination such as heavy metals released from industrial waste, microcystins 

from toxic algae, and dioxins from the atmosphere. Since the Fukushima Daiichi nuclear 

power station accident in March 2011, significant levels of radioactive cesium, Cs-134 and 

Cs-137, have been detected from freshwater fish, insects, leaves, sediment and detritus in 

many rivers and streams of Japan.Biomonitoring using Stenopsyche sp. has been carried 

out as part of the Caddisfly Watch Project since 2012. The contamination level has been 

investigated in a total of 26 rivers and streams in Fukushima and other districts. A 

meaningful point using Stenopsyche sp. is its wide range of habitat and its attachment to 

gravel which makes the river bed stable. The contamination data obtained from 

Stenopsyche sp. reflects the local pollution level in the watershed. 

 

Key words: Biomonitoring, Radioactive cesium contamination, Stenopsyche, Trichop

tera 
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The effects of check dams and habitat change were studied to understand the 

macroinvertebrate community response. In the study, macroinvertebrates were collectedat 

reference sites and upstream and downstream of check dam sitesat 3 different altitudes 

(1500, 900 and 500 m asl) in the hot (April) and rainy (August) season of 2011. The dip 

net was kicked in 0.08 m
2
 and was replicated 10 times for each site. The replication of 

samples relied on the proportion by area of each microhabitat (sand, gravel, cobble, riffle, 

leaf pack, streamside vegetation and pool) in each site.The mean number of 

macroinvertebrates from reference and downstream sites was greater than upstream sites. 

Macroinvertebrate abundance of each site significantly correlated with the percent of 

canopy cover (p<0.05, r=0.7). The riffle microhabitat wasthe highest percent of reference 

sites (31.6%). Downstream sites were found to have larger proportion of sand and riffle 

(27.8% and 27.8%). For the upstream site, the pool and leaf pack were the main 

microhabitat (45.5% and 27.3% respectively). The average of substrate sizes at the 

upstream sites(16.7 mm) was smaller than the reference and downstream sites (91.8 and 

38.0 mm, respectively). Hydropsychidae and Baetidae were the most abundant groups in 

the reference sites at 1500 m asl, but they were replaced by Chironomidae in upstream and 

downstream sites. The highest proportion of Heptageniidae and Baetidae were found in 

reference sites at 900 m asl, but these changed to Lepidostomatidae and Veliidae in 

upstream and downstream sites. Simuliidae, mostly found in reference sites of 500 m asl, 

changed to mainly Chironomidae and Baetidae in upstream and downstream sites. In 

conclusion, stream regulation by check dams changed microhabitat structurefrom 

consisting of mainly riffle to having a higher proportion of pool and leaf pack which 

affected the aquatic macroinvertebrates community.  

 

Key words: check dam, macroinvertebrates, mountain stream, Thailand  
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Impact of Large-Scale Weir Construction on the Top-Predator Fish 
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Habitat alteration (i.e. weir construction) affects benthic community structure in riverine 

ecosystems. Recently large-scale weirs have been built in the main channels of the four 

largest rivers in South Korea. To assess the disturbance effects, we used a molecular 

approach to determine benthic community composition of a top predator fish (largemouth 

bass, Micropterus salmoides) diet, which is composed of benthic organisms, and thus 

reflects the surrounding environment through the period of the 4-large river enhancement 

project (2009-2013; Nakdong River main channel, 3 sites). One hundred two randomly 

selected gut samples were divided into three groups based on construction period (before 

2009-2010; during 2011; and after 2012-2013). Out of 102 samples, 7 were completely 

empty. From the remaining 95 samples 83 had DNA that was successfully amplified using 

PCR, an 87.4% success rate. From this set 848 clones of gut samples were prepared, 

obtaining 658-bp sequence data; with the clones containing DNA from 24 operational 

taxonomic units (OTUs). Of these, 11 prey items were identified to the species level 

(45.8%). Comparison of these OTU‟s to construction period showed that the construction 

period impacted a number of OTUs found in the gut contents. There was a significant 

difference in OTUs in gut contents between construction periods (ANOVA: F=6.335, 

P=0.005). Preliminary application of functional feeding group (FFG) guild using a species 

benthic community list on the gut contents of largemouth bass was possible and identified 

a different FFG guild ratio for each sites during the different construction periods. Large 

scale weir construction; therefore, not only influences the benthic community but also has 

an effect on top predator fish diet item numbers and species composition in a large river 

system. Moreover, the results provide insight into using species level identifications based 

on DNA of gut contents to determine the effectiveness of using top predator fish as an 

ecological assessment tool in target ecosystems.  

 

Key words: large-scale weir construction, food-web structure, top-predator fish diet, large 

river, functional feeding group 
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Reference conditionstypically represent assessment endpoints in ensuring effective long-

term management of aquatic systems. As ideal ecosystems with„good” ecological status, 

they are frequently typified as pristine systems minimally impacted by human activities. 

This “one-size fits all”benchmark against a pristine reference condition may not be 

practical or even desirable for the assessment of aquatic systems in urban environments. To 

establish type-specific targets for ecological assessment first requires a definition of types 

of aquatic conditions. Here, we propose a typology to characterise different pond systems 

based on the degree of deviance from a „natural‟wetland system. We developed 

„conceptual‟ types of ponds based on the premise that more natural ponds have more gentle 

gradients transitioning from terrestrial to fully aquatic conditions compared to modified 

systems that become increasingly geometric in shape and smaller in area.Four types 

identified based on the size, shape and bank gradient were water features, urban ponds, 

landscaped ponds and natural ponds.We then investigated the variation in habitat, water 

physicochemistry and macroinvertebrate communities among these four types to identify 

whether these conceptual pond types reflected differences in ecological condition. Results 

indicate that habitat features such as bank reinforcement and emergent aquatic plant 

coverage discriminate most strongly among the pond types.Although ponds were all 

relatively eutrophic, chlorophyll a concentrations contributed to the discrimination of more 

urban ponds. Variation in invertebrate communities among the four types were most 

strongly reflected in the abundance of Chironomidae and Ampullaridae. Confident that the 

pond typologies do reflect real variation in ecological condition, future work will establish 

type-specific targets as realistic goals for the management of these pond systems.  

 

Key words: reference condition, ponds, tropics, ecological assessment, ecological 

framework  
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River ecosystems are vulnerable to natural (e.g., flooding) and anthropogenic (e.g., 

pollution) disturbances, which fundamentally damage ecological integrity and water 

quality. Aquatic insects have been considered as one of the most suitable ecological 

indicators for water quality assessment because of their sensitivity to environmental 

changes. In this study, emergence and stabilization of stream communities were explored 

through an eco-evolutionary agent-based model. The model was based on heritable traits of 

agents and considered the typical life events of aquatic insects in their dependence on local 

competition and adaptation to environmental factors. We showed that agents adapted to 

different environmental profiles and species were produced from multiple branching. 

Symmetric and asymmetric branching patterns were observed in response to sinusoidal 

(current velocity) and nonlinear (e.g., temperature, substrate size) profiles of 

environmental factors, respectively. The model is able to reproduce the empirical species–

abundance distributions (SADs) at community levels in streams. In the formation of SADs, 

steep slopes matched high-abundant species, whereas flat environmental slopes produced 

the mid-abundant species. The model is also able to predict the consequences of the point-

source pollution effect in a short (e.g.,10-50years) period. 

 

Key words: Speciation, Individual-based model, Adaptive dynamics, Species – abundance 

distribution, Stream community 
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Macrothalmus japonicus is an intertidal mud crabis an ecologically important species in 

Korea, can tolerate a wide range of natural and anthropogenic stressors including salinity 

stress. Osmoregulatory adaptive mechanisms need to be developed in order for them to 

survive in different salinity conditions as environmental stresses are reported to cause 

physiological, metabolic and immunological stress to the marine habitat. Changes in gene 

expression patterns can help to understand mechanism underlying salinity stress and act as 

salinity-specific biomarkers. In this study, quantification of mRNA of genes related to 

metabolism/development (ecdysteroid receptor; Mj-EcR, trypsin; Mj-Tryp; chitinase; Mj-

chitinase, glutamin synthetase; Mj-glut synth) and immunity (peroxinectin; Mj-Prx, serpin; 

Mj-serp, Cu/Zn superoxide dismutase; Cu/Zn SOD) was examined in relation to a survival 

and mortality of mud crab which was related to salinity changes.All the genes were 

constitutively expressed in all the tissues examined which exposed to seawater (32+1 

psu).Differential expression of several metabolic/development and immune related genes 

in gill and hepatopansreas of crab was observed at day 1, 4 and 7 compared to seawater, 

after crab exposed to 10, 25 and 40 psu experimentally for 2 weeks. This study 

demonstrated that not only low salinity, but high salinity also causes stress to the M. 

japonicus.Findings of the research will provide insights into the metabolic/development 

and immune responses against different salinity exposure and will help to identify potential 

general biomarkers associated with salinity stress and health status of M. japonicus 

 

 

Key words:Macrothalmus japonicas,salinity change,trypsin, Cu/Zn SOD, gene expression 
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Species sensitivity distributions (SSDs) have been commonly applied on modelling the 

variation in sensitivity of species to a particular stressor concentration or dose. Non-

parametric and parametric approaches were used to construct SSDs for derivation of water 

quality criteria. Based on toxicity to representative aquatic species and water contaminants 

of metals and metalloids in China, non-parametric methods based on the bootstrap were 

statistically superior to the parametric curve fitting approaches. Knowing what the SSDs 

for each targeted species are might help in selecting efficient indicator species to use for 

water quality monitoring. The species evaluated herein showed sensitivity variations to 

different chemical treatments that were used in constructing the SSDs. For instance, 

Daphnia magna was more sensitive than most species to most chemical treatments, 

whereas Danio rerio was sensitive to Hg and Pb, but was tolerant to Zn. Concentration 

hazardous to 5% of total species (HC5), derived for the pollutants for protecting Chinese 

species, and differed from those published by the USEPA. This may be resulted from 

differences in geographical conditions and biota. Thus, the degree of protection desired for 

aquatic organisms should be formulated to fit local conditions. For approach selection, we 

recommend all approaches be considered and the most suitable approaches chosen. The 

selection should be based on the practical information needs (viz., species composition, 

species sensitivity and geological characteristics of aquatic habitats), since risk 

assessments usually are focused on certain substances, species or monitoring sites. The Tai 

Lake was used as a typical fresh water lake to assess the risk of metals and metalloids to 

the aquatic species. The hazard quotients for the metals and metalloids in the lake water 

indicated the increasing ecological risk of contaminants: Hg <As <Ni <Zn <Cu <Cd <Pb 

<Cr. From the methodological perspective, six SSD approaches used delivered different 

WQC values, and affected the risk assessment results of the metals and metalloids to 

aquatic species. Based on the measured exposure concentrations and HC5 derived from 

SSDs by non-parametric and parametric approaches together, the risk levels of metals and 
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metalloids were characterized from their hazard quotients as being: high risk (Cr, Pb, Cd 

and Cu), medium risk (Zn and Ni) or low risk (As and Hg).  

 

Key words: Species sensitivity distributions, Hazardous concentration, Waterquality crit

eria, Bootstrap 
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Recently, line detection of the long specimens (e.g., oligochates) has been considered as an 

important method for monitoring risk assessments. We analyzed the line movements of an 

Oligochaeta, Lumbriculus variegatus, in response to the treatments of a toxic chemical, 

CuSO4 (0.01 mg/l and 0.1 mg/l) and diazinon (0.1 mg/l) at low concentrations. Body 

segments were automatically recorded in time series by line-tracking system. The 

parameters presenting movement of segments (i.e., segment speed and angle between 

segments) were recorded, and the changes before and after the treatments were evaluated 

along with overall response (e.g., total body size) of the tested individuals. Shannon 

entropy was used for comparing the locomotory activities between before and after 

treatments. The sequential movements were further patterned using a recurrent artificial 

neural network. Recurrent Self-Organizing Map (RSOM) was feasible in classifying the 

stressful behaviors of indicator specimens, and the parameters regarding body segments in 

different clusters were accordingly differentiated.  

 

Key words: Lumbriculus variegatus, line tracking, response behavior, computational 

method, copper, risk assessment 
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The chironomids have been used worldwide as water-quality indicators or toxicity test 

organisms. We monitored biological aspects of the chironomid midge Glyptotendipes 

tokunagai that were successively reared for > 42 generations over 7 years. We predicted 

that developmental characteristics (mortality, developmental time, body sizes, etc.) differ 

between the early and later generations of the reared population. We also compared 

developmental differences of the 39th generation with the early generation (4th generation) 

under five constant temperature conditions (15, 20, 25, 30, and 35
o
C). In comparison with 

the 4th generation, the mortality and developmental time of the 39th generation were 

generally greater, and the adult body sizes were generally smaller. The total developmental 

time of the 39th generation (female) was longer than that of the 4th generation at 15 and 

20
o
C, and adult body length of both genders was not significantly different. The mean egg 

hatching and emergence rates of the 39th generation were lower than those of the 4th 

generation by 7.3-42.4% at all temperatures. The low developmental threshold 

temperatures of each stage of the 4th and 39th generations were similar each other. The 

optimal rearing temperature of the 39th generation was estimated to be 25
o
C. 

 

Key words:Glyptotendipes tokunagai, Chironomidae, successive rearing, optimal rearing 

temperature, egg and larval development, toxicity test species 
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Movement of Zebrafish was monitored continuously in response to two conflicting stimuli, 

food and predator. The positional data were trained by the Self-Orgazing Map and overall 

distribution shapes were identified according to source and order of stimuli. Intermittency 

test on acceleration was further suitable in characterizing data structure of different 

distribution patterns. Behavioral states additionally were expressed by primary (mean and 

SD of x-coordinates) and secondary (skewness of x-coordinates) affectedness. Predator 

produced stronger affectedness than food given as initial stimulus. Affectedness of test 

organisms was influential in the subsequent phases, implying memory effect of initial 

stimulus. Individual specificity was also demonstrated in responding to stimuli. 

Quantification of stress based on expression of behavioral state changes is feasible and 

could provide insight for monitoring based on indicator organism behavior under stressful 

conditions. 

 

Keywords: Shape parameter, Skewness, Affectedness, Monitoring, Memory 
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Members of the burrowing mayfly Ephoron (Ephemeroptera; Polymitarcyidae) are 

distributed in the world except for Australasian and South America. They inhabit relatively 

large streams and rivers and adults emerge simultaneously often swarming in large 

numbers. The adult stage is extremely short for about 1 to 2 hours. Ephoron eophilum is 

limited to the Kanto Plain in Japan while Ephoron shigae is distributed widely in East Asia 

(Korea, Northeast China, Far East Russia, and Japan). These two mayflies show a pre-

mating isolation in emergence time: E. eophilum emerges for about 1 to 2 hours before 

sunrise, while E. shigae after sunset. Previous studies using the COI and 16S rRNA 

regions of mtDNA well distinguished these two species. In addition, the widespread E. 

shigae showed allopatrically three lineages constituting Korean, Western Japanese, and 

Eastern Japanese. In this study, we examined genetic structure of E. eophilum distributed 

in the Kanto Plain using COI region of mtDNA and EFI-α of nDNA. As a result, E. 

eophilum had sympatrically two lineages in the Kanto Plain for COI, while E. shigae had 

allopatrically three lineages (Korea, Western Japan, and Eastern Japan). In addition, 

genetic differentiation of EFI-α was not observed between two lineages of COI in E. 

eophilum, while that was observed in E. shigae. It was suggested that a secondary contact 

occurred in E. eophilum. 

 

Key words: Ephoron eophilum, Ephoron shigae, molecular phylogeography, mtDNA 

COI gene 
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Spotted-barbel gudgeon, Squalidus multimaculatus, is a small-bodied cyprinid native to 

east coast of the Korean Peninsula, generally inhabiting the lower to middle reaches of 

freshwater system. Despite its limited distribution, very little is known about demographic 

and spatial dynamics of the populations. In the present study, a total of 247 samples from 

11 populations of S. multimaculatus were collected and genotyped using 11 microsatellite 

loci and 4 mitochondrial genes to obtain insight into the ecological and evolutionary 

processes shaping contemporary structure of its populations. Low levels of intrapopulation 

genetic diversity were observed with small or even critical effective population sizes, 

whereas the genetic differentiation among some populations was substantial with the high 

levels of pairwise-FST values. Hierarchical structuring among populations yielded a model 

of two genetically homogeneous units, revealing a rough separation between northern and 

southern streams. However, several populations did not follow such pattern with the 

evidence of recent bottleneck events, suggesting that there should be contemporary 

migration among populations. In addition, novel alleles of S. gracilis majimae, a closely 

related species, were found in a few southern populations, indicating that interspecific 

introgression might at least partially contribute to shaping of the population structure of S. 

multimaculatus. 

 

Key words: microsatellites, mitochondrial DNA, population structure, introgression 
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River connections via artificial canals will bring about secondary contacts between 

previously isolated fish species. Here, we present a genetic consequence of such a 

secondary contact between Cobitis fish species, C. lutheri in the Dongjin River, 

and C. tetralineata in the Seomjin River in Korea. The construction of water canals about 

80 years ago has unidirectionally introduced C. tetralineata into the native habitat 

of C. lutheri, and then these species have hybridized in the main stream section of the 

Dongjin River. According to the divergence population genetic analyses of DNA sequence 

data, the two species diverged about 3.3 million years ago, which is interestingly 

coincident with the unprecedented paleoceanographic change that caused isolations of the 

paleo-river systems in northeast Asia due to sea-level changes around the late Pliocene. 

Multilocus genotypic data of nine microsatellites and three nuclear loci revealed an 

extensively admixed structure in the hybrid zone with a high proportion of various post-F1 

hybrids. Surprisingly, pure native C. lutheri was absent in the hybrid zone in contrast to the 

7% of pure C. tetralineata. Such a biased proportion must have resulted from the dominant 

influence of continually introducing C. tetralineata on the native C. lutheri which has no 

supply of natives from other tributaries to the hybrid zone due to numerous low-head dams. 

In addition, mating experiments indicated that there is no discernible reproductive isolation 

between them. All the results suggest that the gene pool of native C. lutheri is being 

rapidly replaced by that of continually introducing C. tetralineata through a hybrid swarm 

for the last 80 years, which will ultimately lead to the genomic extinction of natives in this 

hybrid zone. 

 

Key words: Artificial river conncection, genetic replacement, hybrid swarm, introduced 

non-native species 
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The aquatic larvae of nonbiting midges, Chironomid is the most abundant group of insects found in 

freshwater ecosystems, which hold an important position in the aquatic food chain. Chironomus 

riparius (Chironomidae, Diptera), is therefore widely used in aquatic exotoxicological studies for 

assessing acute and sub-lethal toxicities of contaminated sediments and for water monitoring. It has 

also been used in regulatory toxicity testing, since OECD test guidelines are developed for sediment 

toxicity testing on C.riparius. Such a popularity of C. riparius in ecotoxicity testing is mainly due to 

their widespread occurrence, short life-cycle, easy to be reared in the laboratory, physiological 

tolerance to various environmental conditions, etc. To date, the endpoints used for monitoring such 

effects in C.riparius are based on a small number of specific biomarkers and measurements of 

organism level effects, such as survival and reproduction. Genomic-based techniques based on 

expression analysis of genes are important tools for investigating molecular level effects caused by 

exposure to environmental pollutants, which will provide the ability to detect mechanisms of action 

and subsequent adverse cellular level effects and associated with different types of toxicity. As a 

pre-requisite for genomic based ecotoxicological studies knowledge of C.riparius transcriptome is 

important but despite its ecotoxicological importance, no large scale genomic analysis of C.riparius 

has been done so far. With the advent of new high throughput pyrosequencing technologies using 

several genome sequencers extensive cDNA sequence information can be obtained in a short period 

of time. We recently conducted the first comprehensive characterization of the transcriptome of 

C.riparius 4
th

 instar larvae using 454 pyrosequencing. Pyrosequencing the ESTs of 4
th

 instar 

C.riparius larvae resulted in the identification of many sequences of ecotoxicological relevance. The 

obtained transcriptome offers the additional option to design microarrays to study transcript 

regulation to understand the effect of environmental stressors. Transcriptome comparison with well-

studied organisms will facilitate further the understanding of how environmental stressors effect at 

higher organisms levels using C.riparius as a model system. The platform will allow correlation of 

molecular-level responses, caused by exposure to various toxicants, to the unique morphological 

and physiological characters of C.riparius. Analysis of the C.riparius transcriptome has revealed 

several gene candidates of ecotoxicological interest and further functional characterization identifies 

genes with relevance to ecotoxicology. In light of limited genomic and transcriptomic information, 

these data would significantly enrich the molecular aspects of C.riparius and its role in genomics 

based ecotoxicological studies. The concept of “Adverse outcome pathway (AOP)” is recently 

developed by OECD to incorporate molecular data to regulatory context, which will accelerate the 

use of molecular approach in ecotoxicology. In the conference, I will discuss molecular 

ecotoxicology in C.riparius by presenting our recent ecotoxicological studies with newly 

characterized C.riparius genes in the AOP context. 

 
Keywords: Chironomus riparius, Next Generation Sequencing, Molecular Ecotoxicology, 

Mechanism of Toxicity, Adverse Outcome Pathway 
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Structure is proved to be effective in characterizing genetic population structure for 

analyzing Amplified Fragment Length Polymorphism (AFLP) data. However, it still has 

some difficulties in detecting outline loci that strongly affect a certain population and 

characterizing locus-specific pattern related to environmental factors. In order to solve 

these problems, we tried to apply self-organizing map using the AFLP data of four stream 

insects from six adjacent catchments in Japan. SOM sensitivity test, based on the 

comparision between SOM results before and after deleting one variable, was performed to 

determine the outline loci for each population, and differentiation index which was 

calculated from the ratio of mean value for each environmental factors in the same 

population based on SOM results before and after deletion, was calculated to identify 

constrain environmental factors for outline locus in each population. The results showed 

that: for species Hydropsyche albicephela, chl a is the constrain environmental factor, and 

mainly influenced locus 20, 17 and 32. For species Hydropsyche orientalis, chl a is the 

constrain environmental factor, and mainly influenced locus 114 and 64. For species 

Stenopsyche marmorata, and Ephemera japonica, NH4
+
 is the constrain factor, and mainly 

influenced locus 36, 43,153, 33, 80 and locus 137, 51, 70 respectively. Our results suggest 

that although SOM have some disadvantages in determine the number of population, it still 

can be an effective method in analyzing AFLP data especially in detecting selection 

pressure in the population evolution. 

 

 

Key words: Amplified Fragment Length Polymorphism (AFLP), self-organizing map 

(SOM), population structure 
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Macroinvertebrate Community Using Next Generation Sequencing 
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Benthic macroinvertebrate community is an important group in most freshwater 

biodiversity assessment projects. However, their morphology-based identification is 

time consuming, and poorly supports species-level resolution because of their small size 

and morphological similarity. With recent advance of molecular technologies, DNA ba

rcoding is becoming a powerful alternative to morphological taxonomicanalysis. For a 

rapid preparation of DNA sequencing data libraries of balk community samples, 

amplicon-based next-generation sequencing (NGS) analysis is a new promising appr

oach. Here, we demonstrated the feasibility of NGS-barcoding based assessment of 

species richness using field community samples. We collected quantitative larval sa

mples of stream macroinvertebrate communities at catchment scale from 10 longitud

inal sites along the Shigenobu River, Japan. Before the genetic analysis, we morpho

logically identified all 8,961 samples and found 64 taxa (22 taxa per reach on aver

age) in order to directly compare morphology based and NGS-barcoding based appr

oaches. Following to DNA extraction of pooled samples from a local community, P

CR amplicon of mitochondrial cytochrome c oxidase 1 (COI) gene (658 bp) were s

equenced using 454 GS FLX, and then 165,508 sequences reads were obtained. Am

ong these reads, Basic Local Alignment Search Tool (BLAST) analysis identified to

tal of 443 species among a partial set of 77,227 reads, which matched > 250 bp l

ength to a reference sequence. Reach specific analysis using ten different tags in th

e amplicons identified 144 species among 7,127 sequences per reach on average, an

d found the highest richness (= 218 species) at a mid-stream reach. Our result indi

cates that NGS-barcoding based assessment could found much greater species richne

ss than morphological identification because it could identify all samples at species 

level. Further, we found a significant positive correlation between numbers of seque

nce reads and morphology-based abundance among 33 taxonomic groups (1 class, 3 

orders, and 30 families). Although further considerable validation will be still requir

ed, this interesting result suggests that NGS-barcoding could estimate, not only spec

ies richness, but also relative abundance of each species based on the number of re

ads. 

 

Key words: Next generation sequencing, species richness, amplicon, DNA barcording 
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Assessing Biodiversity of Stoneflies (Plecoptera) Using 

Mitochondrial and Nuclear DNA. 
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Few Alpine rivers remain in a natural state and retain flow regimes that are variable 

enough to support a wide range of habitats and a high biodiversity. Here we report a study 

of stonefly (Plecoptera) biodiversity in the Tagliamento River, Italy, using mitochondrial 

cox1 sequences as a first step in delineating species and nuclear ITS. From twenty 

sampling sites along the river we identified 26 species of nymphs (Nemoura cinerea, N. 

mortini, Protonemura nimborum, P. nimborella, P. nitida,Capnia bifrons, C. vidua, C. 

nigra, Leuctra fusca, L. braueri, L. major, Rhabiopteryx alpina, R. negleta, Brachyptera 

risi, Choloroperla susemicheli, Isoperla andreinii, I. grammatica, I. saccai, Besdolus sp., 

Dyctyogenus fontium, Perlodes microcephalus, P. intrincatus, Perla marginata, P. grandis, 

Dinocras cephalotes, Amphinemoura sp.), and 9 adults. Genetic approaches for species 

delimitation using one single locus DNA sequence data (DNA barcodes) have identified 

around 46 species using GMYC model, and 48 species using PTP model, nine of which 

were comprised of both adults and nymphs. As a result, previously unassigned nymphs 

could be associated to species. Our results suggest that riffle habitat type is the most 

genetic heterogeneous among the others six habitat (waterfall, glide deep flow, wando, 

sub-chanel, active pool). Both phylogenetic trees from mitochondrial and nuclear DNA 

showed similarities in the whole genetic structure of the whole community. 

 

Key words: DNA barcoding, GMYC, phylogenetic, ITS, haplotypes 
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Allochthonous subsidies are important resources for biological components in recipient 

ecosystems. It is particularly challenging to characterize these subsidies in predator diets 

using only the morphological identification of mixed and degraded prey fragments in 

predator faeces. In this study, we evaluated whether a molecular, non-invasive technique 

are useful for identifying prey in the faecal samples of the Plumbeous Water Redstart 

(Phoenicurus fuliginosus), which feeds in the riparian ecotone and, therefore, depends on 

prey from both terrestrial and aquatic sources. We examined 283 faecal samples and 

detected DNA in 190 (67 %) using DNA barcodes. We identified 545 prey DNA sequences 

belonging to 107 distinct species. The greatest number of prey DNA sequences was from 

beetles. In addition, minor proportion of the DNA sequences was from aquatic insects that 

emerged from the lotic ecosystem. To increase the percentage of sequences that can be 

identified, comprehensive, local reference sequences need to be added to the database. 

 

 

 

Keywords: birds, insects, Plumbeous Water Redstart, stream, Taiwan. 
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Dryopidea) with Descriptions of Four New Species 
 

Sang Woo JUNG
1*

, Manfred A. JÄ CH
2
 and Yeon Jae BAE

1,3
 

1
Department of Life Science, Graduate School, Korea University, Seoul 136-713, 

Korea, 
2
Naturhistorisches Museum, Burgring 7, A–1010 Wien, Austria 

3
Division of Environmental Science and Ecological Engineering, College of Life 

Sciences and Biotechnology, Korea University, Seoul 136-713, Korea 
*
 E-mail: bryan0719@korea.ac.kr  

 

The riffle beetle family Elmidae is a widespread and diverse group of aquatic insects 

consisting of approximately 1,530 species and subspecies in 151 presently recognized 

genera. Most species remain fully submerged for most of their life cycle. Adults and larvae 

are good indicators due to their sensitivity to environmental changes. They are collector-

gatherers and scrapers feeding on algae or detritus. Satô (1978) recorded three species of 

the genus Stenelmis Dufour from the Korean Peninsula: S. koreana Satô, 1978, S. 

nipponica Nomura, 1958 and S. vulgaris Nomura, 1958. Since then, five additional species 

including three new species have been recorded by Yoon (1988), Lee & Lee (1992), 

Kamite (2009), Jung et al. (2011), and Jung & Bae (2012): Heterlimnius hasegawai 

(Nomura, 1958), Optioservus gapyeongensis Jung, Kamite & Bae, 2011, Leptelmis 

coreana Jung & Bae, 2012, L. ochra Jung & Bae, 2012, and Zaitzevia nitida Nomura, 1963. 

In this study, 14 Korean species of Elmidae belonging to nine genera are revised. Four new 

species are described and four known species are newly recorded in South Korea. 

Descriptions, synonymy, illustrations of diagnostic characters, type information, and key to 

the species (based on adults) are provided.  

 

Key words: Elmidae, taxonomy, species revision, new species, Korea 
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Emergence Patterns of Lentic Chironomids Collected  
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Chironomid pupal exuviae were sampled seasonallyfrom 5 small to median sized ponds in 

Macau.Our purpose was to determine the timing and emergence period of common lentic 

chironomid species. Totally, 31 chironomid taxa belonging to 3 subfamilies were identified. 

Most common members were tolerant red Chironomini, occurring throughout the whole 

year, especially high abundance in the summer and fall period. Two intolerant taxa, e.g., 

Eukiefferiella brevicalcar, Parakiefferiella coronata, emerged only fromwinter to spring. 

For subfamilies or tribes, Tanypondinae occurred mainly from summer to fall season, 

while Orthocladiinae mainly from winter to spring. For subfamily Chironominae, 

Chironomini commonly in all seasons, while Tanytarsini only abundant in fall season. The 

emergence abundance is more stable among sites in winter, with high variation in the fall. 

Three sites showed the single peak throughout the whole year, one site showing the 

bimodal pattern.  
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We confirmed the larval stage of Microchironomustabarui, a eutrophic midge, by 

analyzing the mitochondrial COI. Due to one individual with the developing pupal skin, 

the association of larva, pupa and adult was confirmed. By combining the molecular 

analysis and morphological evidence in all life stages, we believe the species resembles 

Parachironomus closer than Microchironomus. We suggested the current species should be 

transferred into Parachironomus or assigned to a new genus. 

 

 

Keywords: Microchironomus, Parachironomus, mitochondrial COI, taxonomy, morph

ology, Chironomidae 
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The Tagliamento River in northeastern Italy retains natural hydrologic and geomorphic 

dynamics that many Alpine rivers had prior to human alteration. Therefore, it is a good 

model system to understand the natural states of species diversity and its link to 

environmental heterogeneity. The Chironomidae (Diptera) is one of the most diverse 

communities of aquatic insects, but are usually neglected in biodiversity severancebecause 

of theirsmall body size and poorly described taxonomic keys. In this study, using DNA-

based species delineation methods along with morphological species identification, we 

examined species diversity of the Chironomidae community in the Tagliamento River. We 

collected 1698 larval samples from 20 reaches along the longitudinal continuum (4 to 1556 

m above sea level in altitude) and up to 8 different hydrological habitat types per reach 

(e.g., backwater, rapid-riffle, and pool).Morphological identification at species level was 

only possible with taxonomically described groups and found 88 morpho-species. Among 

991 haplotypes of mitochondrial (cox1) sequences found from the samples, we delineated 

species boundaries employing two different methodsof the General Mixed Yule-Coalescent 

(GMYC) and recentlydevelopedPoisson tree processes (PTP) models.The GMYCmodel 

requires an ultrametric input tree where the branch length needs to be calibrated to the 

evolutionary time while PTPcan use a simple uncalibrated tree allowing us shorter 

calculation time. The maximal likelihood estimates of species richness at the whole 

catchment from PTP and GMYC models were 274 and 264, respectively, showing high 

level of species diversity and good consistency or robustness of the two theoretical models. 

These estimated species richness were higher than an estimate from DNA barcoding (= 87 

species), suggesting that DNA taxonomy could overcome the problem of poorly 

preparedreference DNA database for barcoding. 

 

Keywords: GMYC model, PTP model, Chironomidae, DNA barcoding  
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The common non-biting midge genus Chironomus (Chironomidae) has a worldwide 

distribution and is frequently the most abundant group of aquatic insects in fresh or 

brackish waters. The larvae are important indicator organisms for freshwater pollution, 

although correct identification of the larvae associated with their known adults is required. 

The adults of Chironomus are also difficult to delineate the species category because 

cryptic species are often detected in the species complex. The genus Chironomus contains 

approximately 150 species worldwide, and 40 species are known from the adult stage in 

Northeast Asia including 12 species in Korea, 36 species in Japan, and 18 species in China. 

Twenty species of them are known from the larval stage. In this study, 12 species of 

Korean Chironomus are taxonomically reviewed and their interspecific/intraspecific 

relations are verified using the partial mitochondrial DNA cytochrome c oxidase subunit I 

(COI) gene. 

 

Key words: Chironomidae, Chironomus, DNA barcorde, COI gene, taxonomy, Korea 
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The genus Vietnamella has 4 valid species in China. They are V. ornata Tshernova，1972, 

V. sinensis (Hsu, 1936) (=V. dabieshanensis You et Su, 1987, new synonym; = V. 

qingyuanensis Zhou et Su, 1995, new synonym; =V. guadunensis Zhou et Su, 1995, new 

synonym), V. thani Tshernova，1972, and V. gansuensis sp. nov.. Among them, the 

nymphs of V. ornata have a flatter body and legs, V. thani has a relatively larger horns on 

head and a slightly flat body. The nymphs of V. gansuensis and V. sinensis have a kind of 

normal body but the former species has less tubercle on head. 
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 The 2
nd

 Symposium of 

Benthological Society of Asia 

 

49 

O36 

The Phylogeography of Japan’s Endemic Dipteromimid Mayflies, 

Which Inhabit the Upper Headwaters of Rivers (Insecta, 

Ephemeroptera, Dipteromimidae) 
 

Masaki TAKENAKA
1*

 and Koji TOJO
2
 

1
 Department of Environmental System Science, Graduate School of Science 

and Technology, Shinshu University, Matsumoto, Nagano, Japan  
2
Dep. of Biology, Faculty of Science, Shinshu University, Matsumoto, Nagan,

 Japan 
*
 E-mail: 14sm502e@shinshu-u.ac.jp  

 

The family Dipteromimidae is the smallest group of mayflies, with only two described 

spcies, and is endemic to Japan. It holds one of the most basal positions in ephemeropteran 

phylogeny which is in turn the most basal group of Pterygota. Dipteromimus tipuliformis, 

described in 1875, is distributed in parts Midwest Honshu, Shikoku, Kyushu and an 

Amami-oshima Island. In addition to those populations, Tojo and Matsukawa (2003) 

obtained other dipteromimid mayflies, notably in Northeastern Japan, and described them 

on the basis of their morphological characteristics and the partially sequenced 

mitochondrial 16S rRNA gene. As dipteromimid mayflies adapt in the generally narrow 

headwaters of rivers, their populations also, like the headwaters environment are limited 

and generally relatively small in size, with adults and subadults having a quite short life. 

That is, populations tend toward miniaturization, and so are usually scattered and isolated, 

with a patchy distribution. As a result, the potential for gene flow between populations is 

strictly limited, and so there is a higher potential for genetic differentiation between 

populations, and the influence of random genetic drift is high. Hence, we particularly note 

that the degree of genetic differentiation relative to geographical distance is large. With 

regard to the results of our genetic analysis, even though genetic diversity in Honshu is in 

fact extremely high, still some local populatios are genetically isolated. The significance of 

the genetic distance to geographical distance has been shown in the results of a pair-wise 

distribution analysis (Mantel test, p<0.001). In this presentation, we outline the higher-

level phylogenetic relationships relative to the geological history of the Japanese 

Archipelago. 
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The isonychiid mayfly Isonychia japonica is distributed widely across the East Asian 

region, including the Japanese archipelago, the Korean Peninsula, Mainland China and the 

Russian Far East. Especially in Japan, they are distributed widely inhabiting a wide range 

of habitats, including both the upstream and downstream areas, i.e., I. japonica is typically 

considered a “generalist species”. In this study, genetic analyses of the mtDNA COI, 16S 

rRNA regions and the nDNA ITS2, Histone H3 regions were performed, using samples of 

this typical generalist species collected widely from areas Japan, and also using several 

samples from the Korean Peninsula and the Russian Far East. As a result of this study, it 

was revealed that I. japonica is composed of two major and significantly genetically 

differentiated clades; Clade C (the continental clade) and Clade J (the Japanese clade). 

Furthermore, it was also revealed that Clade J is composed of two sub-clades (Clades J-U 

and J-D). Of these sub-clades, the first (Clade J-D) consists of specimens that were 

collected widely from habitats right across Japan. While the other sub-clade (Clade J-U) 

consists of specimens that were mainly collected from western Japan. Furthermore, it was 

revealed that the specimens consisting clades J-U and J-D were each predominantly taken 

from upstream and downstream areas, respectively. These results suggested that this 

“generalist species” have acquired a broad distribution accompanied by a variety of genetic 

differentiation factors by means of a complex geological history. 
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Thecaddisfly family Hydropsychidaeis considered as the third largest family of Trichoptera 

wherein approximately 1,500 species have been recorded up to date. Due to their 

abundance and wide range of environmental tolerance, they are important components of 

freshwater ecosystems and are used in diverse ecological and biomonitoring programs. In 

tropical Southeast Asia, 12 genera are currently recognized in the family belonging to three 

subfamilies, Diplectroninae, Macronematinae, and Hydropsychinae. The first tropical 

Southeast Asian Hydropsychidae species Hydromanicus irroratus was described by Brauer 

in 1865 from Java, Indonesia. Taxonomic studies were conducted mostly in Vietnam, 

Thailand, Indonesia, Malaysia, and the Philippines by Malicky, Chantaramongkol, 

Mey,Oláh, and Johanson. As a result of these studies, a total of 375 Hydropsychidae 

species were recordedin the region.In this study, a historical review of the tropical 

Southeast Asian Hydropsychidae is provided with additional reports of new species using 

materials collected from diverse localities in tropical Southeast Asia since 2009. 
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Noemacheilus (=Barbatula) barbatulus is a freshwater fish inhabiting wide areas of 

the Asian continent, Sakhalin and Hokkaido. It was previously considered that they 

had entered Hokkaido via Sakhalin during the last glacial period, in accordance wit

h their current distribution pattern. It was also considered that they could not have 

reached Honshu, because the Tsugaru Strait (i.e., between Hokkaido and Honshu) di

d not disappear completely during the last glacial period. In this study, we perform

ed molecular phylogeographic analyses focusing on this fish, N. barbatulus, using s

pecimens from across wide areas of East Asia, including Sakhalin and Hokkaido. A

s the result of this, it has been clarified that the N. barbatulus from Hokkaido and 

Sakhalin consist of a single monophyletic clade. The relationship between the popul

ations in each island is mosaic like, i.e., they are mingled and are not distributed a

ccording to their subclades. Furthermore, it was revealed that the genetic differentiat

ion between the continental N. barbatulus strain and the strain of “Sakhalin + Hok

kaido” is considerably greater than expected. It is hard to concieve that such largel

y genetic differentiation between them could have occurred even in the time since t

he last glacial period. In addition, it has been clarified that all of the genotypes ob

served from Sakhalin are in fact derived genotypes of the ancestral basal genotypes 

which in turn was found to be those in the northern region of Hokkaido. These res

ults indicate a direction of the dispersion from Hokkaido to Sakhalin, in contrast to 

the previously accepted understanding. Therefore, an interpretation such as the follo

wing would be reasonable. (1) Entry of N. barbatula into Hokkaido from the Asian 

Continent via Sakhalin must have occurred a lot earlier than the last glacial period. 

(2) Some of the northern populations of Hokkaido must have come to function as 

refugia for this fish during the glacial period, as at the time almost all of Sakhalin 

was covered in ice and snow. (3) Thereafter, during interglacial periods, redistributi

on of N. barbatula occurs from these refugial populations in Hokkaido to Sakhalin. 

In recent years (since the 1990‟s), it has been found that N. barbatula is both inha

biting and is becoming established in some rivers of Honshu. In this study, we con

ducted genetic analysis of them, in order to clarify their origins. As the result of t
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his analysis, both detected genotypes of N. barbatula observed in Honshu, were ide

ntical to the genotypes of them inhabiting the Ishikari-gawa River System in Hokka

ido. Therefore, it is determined that the N. barbatula of Honshu populations are det

ermined to be“domestic alien fishes”. 

 

Key words: DNA, phylogeny, glacial period, East Asia, Hokkaido 
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Gene trees will often inconsistent with an evolutionary history of the species, especially among 

closely related species. The recent phylogeny of the benthic freshwater fish, family Cobitidae, 

suggested a monophyly of a few genera which are distributed in Europe and most of Asia 

including the Korean peninsula. However, as discordance of gene trees was detected in this 

monophyly, a comprehensive study based on multiple loci is needed to establish the most reliable 

species tree that can represent a true history of these closely related species. There are 16 species 

in 5 genera (Misgurnus, Koreocobitis, Cobitis, Iksookimia and Kichulchoia) in Korea involving 3 

endemic genera, which were included in the monophyletic group of the Cobitidae. In the present 

study, we infer the phylogenetic relationships of all cobitids from Korea using one mitochondrial 

and eight nuclear loci. We use two gene tree methods, maximum likelihood (ML) and Bayesian 

inference (BI), and a Bayesian inference for species tree (*BEAST) that accounts for possible 

inconsistency between gene trees of closely related species. The phylogenetic trees using the 

mitochondrial gene and the concatenated sequences of all nuclear loci showed significantly 

different topologies in both ML and BI analyses, resulting from mitochondrial introgressions 

through past hybridization events in genus Iksookimia and Misgurnus. The multi-locus tree of the 

concatenated nuclear loci and the species tree were in agreement with the current taxonomy of 

cobitids, except for Cobitis choii. C. Choii is considered as a basal species of three genera, Cobitis, 

Iksookimia, and Kichulchoia, as it was split from the monophyletic clade of these genera. 

According to the estimation of divergence times using a fossil calibration, most cobitids in Korea, 

except for C. choii, diverged approximately 11–1.6 million years ago (MYA). The range of the 

shortest divergence time (2.5–0.8 MYA, mean of 1.6 MYA) corresponds with the timing of river 

disconnection events around the Korean peninsula which were influenced by the global sea-level 

changes in the late Pliocene/early Pleistocene. 

 

Key words: Cobitidae, Multilocus phylogeny, Species tree, Mitochondrial introgression, 

Sea-level change 
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Myanmar is one of the most biodiversecountries in Asia with 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. 

Currently, Myanmar is recovering from past political and economic isolation and opening 

up to the rest of the world. International investment in Myanmar is expected to increase 

dramatically. Therefore, it is likely that Myanmar will suffer further environmental 

degradation if no commitment is made to sustainable development. Recently, the Myanmar 

government has implemented a National Environmental Policy owing to the strong 

influence of stakeholders such as green groups, and it is now mandatory to conduct 

environmental impact assessments (EIAs) on projects such as hydropower development, 

oil and gas projects. For EIAs, baseline data on flora and fauna are vital, something 

Myanmar currently lacks. The aim of this study is to conduct baseline biodiversity research 

on caddisflies (Trichoptera) in Myanmar, which are freshwater aquatic insects. Navás 

(1932, 1933) described the first two Trichoptera species recorded in Myanmar. After that, 

Martynov (1935, 1936) and Mosely (1938-1949) described about 50 species. Then 

Kimmins (1950–1963) described about 100 species in the 1950s. Almost all species were 

from the northern and eastern parts of Myanmar. In this study, we provide a list of the 

Trichoptera of Myanmar based on the literature and recently collected materials. 

Qualitative samplings were recently carried out in Chin Statein the western part of 

Myanmar and in Magway Region, in the middle part, from 2012 to 2014. The Trichoptera 

of Myanmar comprise 227 species in 68 genera and 28 families. Twenty-one species 

belonging to 15 genera and 10 families were recorded in Myanmar for the first time. 

 

 

Key words: Biodiversity, Trichoptera, caddisflies, Myanmar  
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Biogeographic Status of the Eastern Coast of South Korea  

Based on Bivalve Mollusks  
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The zoogeography of the East Sea (Sea of Japan) is not well understood as yet. Recently 

we published a catalogue of the bivalves of the western part of the sea, from Busan in the 

south to Tatarsky Strait in the north (Lutaenko and Noseworthy, 2012) summarizing for the 

first time all distribution data on the bivalves of the Korean and Russian areas of the sea. In 

this paper, we  discuss biogeographic status of the eastern coast of South Korea based on 

bivalve diversity and biogeographical patterns. According to the catalogue, the western 

part of the East Sea is inhabited by 367 species and subspecies of bivalve mollusks, and 

312 species are known for South Korea. Among them, the great majority are warm-water 

mollusks, constituting 78%, with subtropical being prevalent at 38% and tropical-

subtropical at 31% (95 species). The number of boreal (low-boreal and widely distributed 

boreal) species is much lower, only 18%, but boreal-arctic mollusks are also present with 

14 species, or 4%. These proportions demonstrate that the bivalve molluscan fauna of the 

eastern coast of Korea is subtropical, and related more to the fauna of the East China Sea 

than to the northern East Sea.An abrupt increase in the number of warm-water mollusk 

species in the southern East Sea and the decrease of boreal and boreal arctic species, 

although not significant, confirm this opinion: along the South Korean coast, the number of 

subtropical species, as compared to southern Primorye (Russia), increases by five times, 

and tropical-subtropical more than ten times.It appears that the transitional zone between 

the two faunas lies in North Korea, although preliminary data on the bivalves of East 

Korean Bay, in the area of Wonsan, revealthe rather cold-water character of the North 

Korean fauna.  

 

Key words: biogeography, bivalve mollusks, East Sea, Korea  
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Population and Community Dynamics 
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Weekly Population Change of Adult Trichoptera Dipseudopsis 

Robustior and Macrostemum Floridum in Chiang Mai Zoo, 

Thailand 
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A weekly study on population of Dipseudopsis robustiorand Macrostemum floridum(Order 

Trichoptera) was carried out at the reservoir in Chiang Mai Zoo, Chiang Mai during 

February to August 2013. A lighttrap was operated every night and the trappedcaddisflies 

and other insects were weekly collected. Some environmental parameters at thisarea were 

also measured weekly.In 6 months, 220 male and 155 female D. robustior were collected. 

They were found almost every week but their population was lowest in June 2013. The 

weekly populationsof D. robustiorwerenot significantly correlate to air temperature, 

relative humidity,pH, conductivity, total dissolved solid (TDS), dissolved oxygen, and 

lunar phase.But this species had a significant correlation between the weekly populations 

of male and female(p< 0.05, r = 0.498). This species could be considered multivoltine 

species in Thailand. In contrast, only 72 individuals of M. floridum were found in the same 

duration. The male M. floridumpopulation (12 individuals) was lower than the female (64 

individuals). The weekly total populations ofM. floridum were significantly correlate to 

relative humidity (p<0.01, r=-0.578), conductivity (p<0.05, r=-0.407) and TDS (p<0.01, 

r=-0.579).  There was not a correlation between the weekly male and female populations 

of M. floridum. 

 

 

Key words:Dipseudopsis robustior, Macrostemum floridum, population, Thailand 
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Macrozoobenthos Communities of the Streams of 

the Western Sayan Mts. 
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Samples of macrozoobenthos were collected from several streams running over the 

northern macroslope of the Western Sayan: Ona, Kebezh, Tashtyp and Idzhim during July 

2012–2013. Geographic coordinates, elevations, and main characteristics of water flows 

were determined for each sample site. The Bray–Curtis index of similarity and the 

Shannon index of diversity were used to compare community distribution patterns. 170 

species of invertebrates in all were found. Ephemeroptera and Diptera are the most diverse 

orders, 31.7 and 30.6 percent of species diversity respectively. The headwaters of the rive

rs Idzhim, Kebezh, and Tashtyp are typical heterotrophic rheokrensystems . On the 

contrary, the highly elevated Ona headwaters are typical heterotrophic limnokren sys

tem. The macrozoobenthos communities of headwaters mainly consist of shredders wit

h relatively low motion activity, brushers for rheokren systems and of predators wit

h relatively high motion activity and brushers for limnokrensystems . Two types of 

the headwater benthic communities may be distinguished  (1) of heterotrophic 

rheokren systems (the similarity index range is 0.94) and (2) of heterotrophic limnokren s

ystems (0.81). Downwards there are transition altitudinal zones between the heterotr

ophic and autotrophic systems with large input of organic matter from terrestrial lan

dscapes in the zone of metarhithral. On these elevations, the most diverse 

functional feeding groups (FFG) are gatherers, shredders and sedentary filterers accord

ing to the variants of microhabitat observed. The species diversity patterns various for 

all studied sites(the index range is 0.19). However, the FFG structures vary considerably. 

In the hyporhithral zone,the taxonomic structures of macrozoobenthos 

communitiesbecome quite different for all investigated rivers (the index range 0.4–0.6). 

Thus, the general patterns of macrozoobenthos communities‟ distribution and organization 

are determined by the specific characteristics of river channel hydrogeomorphology an

d of energy/matter fluxes. These studies were financially supported by the Russian 

Foundationfor Basic Researches (13-04-91163). 
 

Key words: macrozoobenthos, community, functional feeding group, stream, Western 

Sayan 
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Species Diversity and Abundance of Adults Trichoptera 

in Tributary Stream of the MaeNgatSombonchol Dam, 

Chiang Mai Province, Thailand 
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The studied on species diversity and abundance of adults Trichopterawas conducted in 2 

sites of tributary stream of the Mae Ngat Sombonchal Dam, Chiang Mai Province, 

northern Thailand. The first upstream sitewas narrow with shallow depth andstill had water 

flowingto the reservoir, all year period. The second site was downstream located around 1 

km after the first site. This site was a flood plain area close to the reservoir. Thenthis site 

was flooded and become to temporary lentic ecosystem,on November to January annually. 

AdultsTrichoptera were collected by light trapsevery month from May 2013 to March 2014. 

Some physical-chemical properties included width and depth of water were 

measuredforanalyzed with the communities of adults Trichoptera. A total of 

2,730individuals were collected, comprising 50 species belonging to 15 families and only 

male was classified to species level.The first site had 1,006 individuals comprising 39 

species, male 402 individuals and female 604 individuals,second site had 1,724 

individualscomprising 38 species, male 236 individuals and female 1,488 individuals. 

There were 31 species which found in both sites. Thedominant male species in the first and 

second sites were Cheumatopsyche concava and Hydropsyche camillus, respectively.The 

dominant female species were Amphipsyche meridiana in both sites. In data analysis, flood 

events were not significant to species diversity and abundance of adultsTrichoptera. 

 

Key words: diversity, abundance, flood, dam, Thailand 
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We studied the colonization of benthic macroinvertebrate communities caused by drought 

disturbancein the early successional phases in newly created experimental mesocosm 

wetlands in the central Korean Peninsula, from June 2011 to June 2013. We selected 

experimental periods of one year forinitial colonization (pre-drought) and subsequent one 

year for recolonization(post-drought) with a drought period of 50 days between them. In 

addition, we categorized communities according to their biological traits in relation to 

drought. The colonization rate was determined using the newly adopted colonization index 

(CI) and evaluated the colonization pattern using multivariate analyses (NMS) and 

similarity percentages (SIMPER). Our results showed that species diversity increased over 

time during pre-drought and post-drought; however, valuesof species diversity in post-

drought were higher in general than those in pre-drought. The results of multivariate 

analysis revealed that the communities differed significantlybetween the pre-drought and 

post-drought periods in terms of a number of taxa abundance. Drought-resistant benthic 

macroinvertebrates colonized rapidly in post-drought; consequently,the colonization speed 

was higher in post-drought than in pre-drought. Therefore, we classified the benthic 

macroinvertebrate taxa into three groups: (1) a resistant group which generally emerge 

after the initial colonization period; (2) a sensitive group, with diverse life history 

strategies and biological traits such as active migration or population decline after drought 

disturbance; and (3) a seasonal group, which emerge only during certain periods and were 

not markedly influenced by drought.  

 

Key words: benthic macroinvertebrates, colonization, drought, mesocosm experiment, 

natural disturbance, wetland 
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Although a large number of Ephemeroptera species have been described in tropical 

Southeast Asia, their taxonomic keys have not been comprehensively prepared up to date. 

In this workshop presentation, larval keys to known species and genera of the following 

families are provided including 37 species and 13 genera in Baetidae, 2 species and 1 

genus in Behningiidae, 73 species and 14 genera in Heptageniidae, 1 species and genus in 

Isonychiidae, and  1 species and genus in Oligoneuriidae.  Illustrations of key characters 

with selected photos are also given. 

 

Key words: Ephemeroptera, taxonomic key, larvae, tropical Southeast Asia 
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Caenidae, Ephemerellidae, Neoephemeridae, Prosopistomatidae, 
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Mayflies (Ephemeroptera) abundantly occur in diverse lotic and lentic habitats in tropical 

Southeast Asia. Based on our previous taxonomic studies and other literatures on the 

tropical Southeast Asian Ephemeroptera, larval keys of the following families are provided 

in this workshop with illustrations of key characters and selected photographs. The 

following taxa are included: Austremerellidae (1 species: Vietnamella thani); Caenidae (5 

species: Caenis cornigera, Caeniculis bishop, C. dangi, C. nhahoensis,and Clypeocaenis 

oligosetosa); Ephemerellidae (16 species: Cincticostella fermorata, C. gosei, C. insolta, 

C.magnusa, C. notata, Ephacerella longicaudata, Hyrtanella christineae,H. grandipennis, 

Notacanthella commodema, N. perculta, Teloganopsis brocha, T. jinghongensis, T. 

oriens,Torleya  coheri, T. naga,and T. nepalica); Neoephemeridae (4 species: 

Potamanthellus amabilis, P. caenoides, P. edmundsi, and P.unicutibius); 

Prosopistomatidae (7 species: Prosopistoma anamensis, P. boreus,P. funanense, P. 

olympus, P. palawana, P. sinense, and P. wouterae); Siphluriscidae (1 species: 

Siphluriscus chinensis); Teloganellidae (1 species: Teloganella umbrata); Teloganodidae 

(1 species: Teloganodes tristis);  Leptophlebiidae (9 species: Choroterpes proba,C. 

trifurcata, C. vittata, Choroterpides major, Habrophlebiodes prominens, Isca janiceae, I. 
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fascia, Thraulus bishopi, and T. maculates), Polymitarcyidae (5 species: Ephoron indicus, 

Polyplocia orientalis, Povilla junki, Povilla corporaali, and Povilla taprobanes); 

Potamanthidae(7species: Potamanthodes formosus, P. sabahensis, Rhoenanthus 

(Rhoenanthus) distafurcus, R. (Potamanthindus) magnificus, R. (Potamanthindus) 

obscurus, R. (Potamanthindus) sapa, and R. (Rhoenanthus) speciosus), Ephemeridae (6 

species: Afromerasiamensis, Ephemera hainanensis, E. rufomaculata, E. formosana,E. 

sauteri and E. spilosa).The family Siphluriscidae is a new record to the Ephemeroptera 

fauna in tropical Southeast Asia. 

Key words: Ephemeroptera, taxonomic key, larvae, tropical Southeast Asia 
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Although Plecoptera (stoneflies) are known northern origin in insect evolution, a number 

of species, particularlarly in the family Perlidae, are recorded in the tropical Southeast Asia. 

As a resulted previous taxonomic studies, a total of 266 Plecoptera species belonging to 23 

genera in 5 families are known: Perlidae 193 species (73%), Nemouridae 32 species (12%), 

Leuctridae 23 species (8.6%), Peltoperlidae 17 species (6.3%), and Styloperlidae 1 species 

(0.1%). In this workshop presentation, we provide a historical review of the tropical 

Southeast Asian Plecoptera and a preliminary key to the known species (male adults) with 

illustrations of key characters and selected photographs. A nympal key is provided for the 

genera and selected species of well studied groups of the families. 

 

Key words: Plecoptera, taxonomic key, tropical SE Asia 
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Tropical, Oriental Asia is inhabited by 5,456 known species of Trichoptera, 32% of the 

world fauna, with most of the total caddisfly fauna in this region still unknown to science. 

These species are classified in 159 genera of 30 families (26% and 62% of the world 

genera and families, respectively). Less than 5% of the Oriental species can be identified in 

the larval stage. Therefore, a key for the few known larvae of the Oriental caddisfly species 

will not be useful. Larvae of many Oriental genera also are unknown and most of the 

remaining genera are known from only non-Oriental species. Consequently, while a key 

for known Oriental caddisfly genera is possible, such a key must be considered tentative, 

pending the discovery and description of a greater proportion of the indigenous fauna and 

especially of the larvae. Because of the likelihood for many future changes to a key for 

genera of Oriental Trichoptera larvae, the format for the key must be sufficiently versatile 

to accommodate those anticipated changes. Additionally, printed publications are costly 

and are generally inaccessible in most South Asian countries. Therefore, interactive, web-

based technology should be explored as a more-appropriate vehicle for compiling and 

distributing the proposed key. 

 

Key words: Caddisflies, larvae, diagnosis, southern Asia 
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We studied the distribution patterns of freshwater fishes in different geographic regions 

(i.e., western, northern-east and southern area) in Korea. Freshwater fishes were monthly 

collected in three different regions from April to November 2013. Environmental factors 

including water width, depth, substrate composition, dissolved oxygen, conductivity and 

salinity were measured in the field at the same time. In order to compare the geographic 

differences among three regions, we conducted cluster analysis based on fish community 

data. A total of 18 families, 73 species were collected in all the streams. Zacco platypus 

(13.4%) and Zacco koreanus (10.0%) were dominant in all the streams. In addition, twenty 

six endemic species and two exotic species were observed during the study period. Cluster 

analysis represented the differences of fish community composition among three regions. 

For instance, Daechon stream (western area) which showed high electric conductivity and 

salinity were mainly included in cluster 1 and characterized by Rhodeus uyekii, Rhodeus 

pseudosericeus, Hemiculter eigenmanni, Cobitis lutheri, Odontobutis interrupta. 

Deokchon River (southern area) which was characterized by samples with high depth, 

width and low conductivity were in cluster 2 and mainly had Acheilognathus koreensis, 

Microphysogobio yaluensis, Koreocobitis naktongensis, Pseudobagrus brevicorpus, 

Coreoperca herzi. Lastly, Yeongok stream (northern-east area) which were low depth and 

conductivity were in cluster 3 and included endemic species including Tribolodon 

hakonensis, Cobitis pacifica, Liobagrus andersoni, Pungitius kaibarae, Cottus 

hangiongensis. Comparison of community structure in different clusters showed that 

endemic species were divided into three geographic regions. 

 

Key words: fish assemblages, geographic region, Korean endemic species 
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In order to understand the ecological composition and distribution of the diatoms, we 

sampled and identified diatoms at 61 sites in the Mudeungsan national park during March 

to September 2013. A total of 139 taxa, belonging to 32 genera, were identified and the 

standing crops ranged 1,059 ~ 639,608 cells cm
-2

, with mean value of 75,593 cells cm
-2

. 

The most dominant species was Achnanthes convergens, showed 30.21% of relative 

density about total standing crops and cumulative dominant frequence of Achnanthes 

convergens was highest, 15 sites about 46 sites. 31 saproxenous taxa such as Achnanthes 

convergens, Achnanthes minutissima, Achnanthes japonica were identified and had 67.1% 

of relative density about total standing crops. 11 saprophilous taxa such as Cyclotella 

meneghiniana, Achnanthes exigua, Navicula pupula were identified and had 5.3% of 

relative density.  DAIpo value was from 39.5 to 98.8, with mean value 79.7 as a Good 

level. 

 

 

Key words: diatoms, distiribution, Mudeung national park 
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This study was performed to analyze the distribution of benthic diatoms and assess the 

biological water quality using DAIpo and TDI in the Boseong River on May and 

September 2013. A total of 130 taxa, belonging to 28 genera were identified as benthic 

diatoms including 28 saproxenous taxa and 15 saprophilous taxa. Achnanthes convergens 

and Gomphonema pumilum were dominated from many sites. The Boseong river was 

showed „good‟ condition in both biotic indices with an average of 83.22 in DAIpo and 

42.19 in TDI. In the Pearson‟s correlation coefficients among physo-chemical factors and 

indices of benthic diatoms, the benthic chl-a was positively correlated with water 

temperature (R=0.652, p<0.01), turbidity (R=0.586, p<0.05), and negatively correlated 

with DO (R=-0.537, p<0.05). TDI was negatively correlated (R=-0.633, p<0.001) with 

water temperature and positively correlated with DO (R=0.533, p<0.05). PCA analysis 

showed similar result of correlation coefficients. 

 

 

Key words: diatoms, TDI, DAIpo, correlation coefficients, PCA analysis, Boseong river 
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The problem of an adequate estimation of stream water quality is the important task in 

freshwater bioassessment. Often the data of chemical and microbiological methods (CMM) 

are differing from estimations based on aquatic indicator organisms, especially in the study 

of running waters. In order to successfully introduce biological methods (BM) in practice 

of routine freshwater monitoring it is necessary to correlate BM with CMM, which, 

besides, provided in Russia by standard protocols unlike BM. The adaptation of BM in the 

Russian Far East was started in the early 1990s. This process is partially continuing in the 

frame of the long-term inter-agency Project "Ecological assessment of streams of 

Muravyv-Amurskogo Peninsula and adjacent territories (area of  metropolis Vladivostok, 

over 600,400 inhabitants)." The main tasks of the Project  to estimate the quality of 

peninsula streams by classic CMM and modern BM to identify possible discrepancies in 

approaches and conduct appropriate calibration of different methods. In the first time the 

nuclear magnetic spectroscopy method (NMS) is used and its potential relevance for water 

quality estimation is valued. The Muraveva-Amurskogo Peninsula (43°04'43°20 'N; 

131°50132°18 E) is located in the south Primorye. Total area (with adjacent islands) more 

than 400 km2. The peninsula is washed easterner by Ussuriisky, and westerner by 

Amursky Bays of the Peter the Great Gulf. Peninsula streams are located in areas with 

varying degrees of anthropogenic stress  from relatively good, which can be taken as the 

references, to zones with catastrophic disturbances (lower portions of streams and 

especially those which flowing through the Vladivostok city). In the important part of the 
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Project (sampling, sorting, analyzing) will be involved FEFU students and Vladivostok 

schoolchildren.  

Key words: stream assessment, FEB RAS, FESU, Vladivostok 
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The tsunami caused by the Great East Japan Earthquake on 11 March 2011 in 

northeastern Japan destroyed urban and rural infrastructures and environments 

completely, including buildings, dwellings, roads, bridges, agricultural fields and natural 

vegetation. The after-effects of the tsunami on the distribution of mosquitoes were 

studied in the suburbs of Sendai City in Miyagi Prefecture, Japan from August 30-31 in 

2013. Adult mosquitoes were collected by CDC traps enhanced with 1 kg dry ice, and 

the density of the captured insects was compared between the "Tsunani" area (6 

sampling points) and "No Tsunami" area (control area; 2 sampling points). A total of 277 

adults of 5 species were collected, with the following 3 species being most dominant: 

Culex pipiens Complex (Cx. pipiens pallens and Cx. pipiens molestus); 137 individual 

specimens/night, Cx. (Barraudius) inatomii; 69 individual specimens/night and Aedes 

(Stegomyia) albopictus; 62 individual specimens/night. The high density and expanded 

distribution of Cx. pipiense Complex was marked in both areas. The density of Cx. 

inatomii was significantly higher in the Tsunami area than No Tsunami area, while Ae. 

albopictus was significantly abundant in the No Tsunami area. Ground pools in disaster 

areas contained brackish water with 0.2-0.3% average salinity. In conclusion, Ae. 

Albpictus and Cx. pipiense Complex might have originally dominated in this area, but 

after the tsunami, the dominant species was changed to Cx inatomii, because the Cx 

inatomii larval brackish habitat was expanded in the tsunami area. 

 

Key words: distribution, Tsunami area, brackish water, mosquito fauna  
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Benthic macroinvertebrates have been regarded as an efficient indicator that could respond 

to stream environment. There were a lot of artificial lake or reservoir on the streams and 

the rivers in Korea. Twenty-four sampling sites of Seomjin River were selected 

considering longitudinal analysis of benthic macroinvertebrate response. Okjeong Lake 

were located in upstream of Seomjin River, 7 sites were in upstream region of Okjeong 

Lake and others were in downstream regions. Five regions (A (7 sites), B (4 sites), C (4 

sites), D (3 sites), and E (6 sites) regions) were divided based on distance from the lake and 

border of the area. Physic-chemical factors and biological indices were measured twice 

(spring and autumn) in a year on each site.In A region (upstream of the Lake), diversity 

and EPT has been decreased from upstream (A2) to downstream (A6). Downstream 

regions of the lake (B-E regions) were affected by discharge from the lake and the 

tributaries of river basin. Seasonal variation in B region were less than other regions by the 

impact of constant discharge from the lake while seasonal variation were high in C region 

by the effect of tributaries. Regarding macroinvertebrates communities were closely 

related with substrate structure, community indices (e. g., diversity, EPT, and EPTC) 

response were different typical river and stream because large size of substrate were 

consisted in midstream and downstream of Seomjin River. Analysis in long-term research 

and comparison between other river basins were needed to obtain more detail information 

about longitudinal response of macroinvertebrate community. 

 

Keywords:Seomjin River, Benthic macroinvertebrate, EPT, EPTC 
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The study of toxic pollution of surface water bodies and development of different methods 

of water quality bioassessment is important task for organizing of effective regulation of 

technogenic loading and ecological control in freshwater ecosystems. The benthic 

invertebrates, especially larvae of caddisflies (Trichoptera) (included in the highest 

indicator complex EPT: Ephemeroptera+Plecoptera+Trichoptera), are the most sensitive to 

anthropogenic pollution by  heavy metals (HM), which have toxic and cumulative effect. 

HM can be accumulated in larvae tissues in considerable concentrations and it can lead to 

population decreasing and changing in life cycles, physiology and morphology. 

Biogeochemical diagnostic methods of HM accumulation in benthic invertebrates can 

point to deterioration of ecological condition and water quality in local habitats. The larvae 

of Rhyacophila gr. sibirica (Trichoptera: Rhyacophilidae) were collected from different 

habitats in natural and anthropogenically transformed streams at copper and gold deposit 

region in Transbaikalia (East Russia). The gradient of HM content in stream waters was 

observed in range 0.0220.350 mg/L. Under such conditions caddis larvae accumulated in 

his tissues from 370 to 15600 mg/kg HM (dry weight). The index of HM bioaccumulation 

(IB HM) in Rhyacophila larvae varied from 0.0038 to 0.394. As was discovered the values 

of IB HM from 0.004 to 0.050 did not lead to any outer morphological changes and can 

testify about more or less satisfactory environment condition. The higher values of IB HM 

were connected with appearance of different teratologic changes in caddis larvae and 

indicate about unfavorable or dangerous condition and poor water quality. 

 

Key words: caddis larvae, assessment, bioaccumulation, heavy metals    
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Perfluorooctane sulfonate (PFOS), a degradation product ofmany perfluorinated 

compounds, has been widely used as anindustrial material in food packaging, textiles, and 

water-resistantpaint. In this study, we have investigated the effect of PFOSon the 

molecular transcription of antioxidant signalingin the intertidal mud crab,Macrophthalmus 

japonicas.The selected stress response geneswere phospholipidhydroperoxide glutathione 

peroxidase(PHGPx), peroxiredoxin (Prx), andthioredoxin reductase (TrxR). PFOS 

exposures induced changes of survival rate in M. japonicas crabregulatedafter exposure to 

PFOS for 96 h. The transcript levels of PHGPx were induced in concentration- and time-

dependent manners after PFOS exposure. However, Prx gene expression was 

significantlyup-regulated in M. japonicas crabsexposed to 10 and 30μg L
-1

PFOS for 96 h. 

Our results suggest that exposures to PFOS induced the response of genes related to 

oxidative stress and detoxification. Furthermore, molecular response could be utilized as 

information for riskassessments and stress monitoring of PFOS on marine ecosystem.s. 

The gene expressions of PHGPx and TrxR were significantlyup-. 

  



June 5 - 7, 2014 

Busan, Republic of Korea 

 

78 
78 

 

P09 

Benthic Macroinvertebrate Assemblages as Key Indicators of 

Water Quality in Pong and Cheon Rivers, Northeastern Thailand 

 

Kannika SIRISINTHUWANICH 
1
* and Narumon SANGPRADUB

2
 

1 
Department of Biology, Faculty of Science, Khon Kaen University, Thailand. 

2 
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, 

Khon Kaen University, Thailand. 
*
E-mail: nuynuy99@hotmail.com 

 

The study was carried out toserve as investigate structure of benthic macroinvertebrate 

assemblages to assess the river health.  Benthic macroinvertebrates and physicochemical 

parameters were collected seasonally from 13 sampling sites along the Pong and Cheon 

rivers during cold, hot and rainy seasonsof 2012.  Macroinvertebrates sampling had been 

adopted from the Large River Bioassessment Protocol (LR-BP).  Twelve transects were 

semi-quantitatively taken by using a D-frame dip net within the total length of sampling 

reach 500 m.  Fourteen physicochemical parameters were also measured.  A total of 

20,899 individuals were found.  Three phyla, 15 orders, 63 families and 104 genera of 

benthic macroinvertebrates were identified.  Order Decapoda was the most abundant 

group followed by Diptera, Hemiptera, Mesogastropoda and Pelecypoda, respectively.  

Non-metric multidimensional scaling (NMDS) ordination reveal strong separation among 

the upstream and downstream sites.  Moreover, canonical correspondence analysis (CCA) 

showed that water temperature, conductivity, total dissolved solids, suspended solids, 

turbidity, nitrate-nitrogen, ammonia-nitrogen, chlorophyll a and BOD5 had affected on 

benthic macroinvertebrate assemblages in downstream sites. 

 

 

Key words: bioassessment, large river, river health,semi-quantitative   
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Ecological assessments of aquatic systems can be both time-consuming and expensive. The 

physical habitatreflects the interactions among various ecological components within 

ecosystemsand can provide a basis for a rapid and inexpensive ecological monitoring and 

assessment of aquatic systems. Based on the Lake Habitat Survey and National Pond 

Survey adopted in the UK, we have developed a habitat survey tool,the Tropical Pond 

Habitat Survey, with the aim of establishing a rapid quantitative survey to first 

80 aximize 80 ed 80  the current status of pond habitats and formally evaluate 

changes.Adapted to include habitat features typical of tropical and urban environments in 

particular, the survey uses a quick and 80aximize80ed80 method with quality controls to 

quantitatively 80aximize80ed80 physical habitat without the need for 80aximize80ed 

geomorphological or taxonomic expertise. Rapid retrieval of quantitative information on 

structural vegetation types and geomorphological characteristics yields habitat data at 

different scales; namely at catchment, riparian, pond and micro-habitat levels.These data 

can be applied to establish and track general characteristics of ponds but also used to 

resolve interactions between abiotic and biotic components of pond systems, for example 

in the identification of habitat requirements of faunal groups. This information can 

facilitate the restoration and creation of ponds to 80aximize their potential for supporting 

more biodiverse aquatic communities. 

 

 

Key words: ponds, tropics, ecological assessment, habitat survey, habitat characterization 
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Stenopsyche sp. has high productivity compared with other invertebrate species as well as 

a bivoltine life cycle among all invertebrate species, and has been used as indicator for 

various types of environmental pollution. Sincethe Fukushima daiichi nuclear power 

station accident in March 2011, the total amount of radioactive cesium detected from 

Stenopsyche sp. has been on the order of 1,000 Bq/kg in dry weight. Intensive investigation 

of the Manoriver, Fukushima Prefecture, has been carried out since 2013. The cause of 

high radiation intensity is very high cesium contamination of fine particulate organic 

matter (FPOM) on the order of 10,000 Bg/kg in dry weight.By performing an excretion 

experiment in two different seasons, significant decreases of radioactive cesium from 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 constant amount of cesium-137 was detected after the excretion. The 

ration of the total body weight to the digestive tract of Stenopsyche is the order of 

10:1undera dry condition. Thus, the measuring of radioactive cesium inStenopsychein 

rivers reflects their present state of contamination. 

 

 

Key words: Biological half-life, FPOM, Radioactive cesium contamination,Stenpsyche 
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Russian algologists have been studying algae species diversity of the Amur River and its 

tributaries system for almost a hundred years. First information on algal flora of the Amur 

River is known from B.V. Skvortsov‟s papers [1917, 1918]. Species diversity of diatoms of 

the Amur River mainstream in the area from Khabarovsk City to the Amur estuary with 

four major anabranches belonging to the Lower Amur basin and Lake Chlya are studied. 

Investigations were carried out in 2005-2014 during summer, autumn and winter periods. 

The diatom flora of the Lower Amur includes 214 species (229 species, varieties, and 

forms) from three classes: Coscinodiscophyceae – 14 (16), Fragilariophyceae – 27 (34), 

and Bacillariophyceae – 173 (179). In the taxonomic structure of the flora, the genus 

Nitzschia Hassall is the most diverse including 21 taxa, followed by Pinnularia Ehrenberg 

– 16 taxa, Navicula Bory – 16, Eunotia Ehrenberg – 14, and Gomphonema Ehrenberg – 14. 

Diatom dominant complexes on different parts of the Lower Amur River are varied and 

include 24 intraspecific taxa. Sixteen diatoms are newly recorded for the flora of the Amur 

River basin. Ecological analysis of the diatom flora of the Lower Amur reveals that the 

majority of the identified taxa are benthic (72.5 %) and benthic-planktonic (17.5 %) 

organisms. Relationship to water salinity: group algae indifferent to water salinity (59.8 %) 

is the most abundant. Relationship to water pH:  alkaliphilous species (38.0 %) and 

indifferent to water pH species (22.7 %) are quite abundant. Type of geographical 

distribution is known for 82.5 % of total diatom taxa. Over 57 % of species are 

cosmopolitan, 13.1 % boreal, and 12.2 % arctic-alpine. The oligosaprobous (36.3 %) and 

betamesosaprobous (22.3 %) species are the most common in the diatom flora of the Amur 

River. Assessment of water quality was conducted by Pantle-Buck‟s method as modified 

by Sládeček [Pantle, Buck, 1955; Sládeček, 1967] using the presence of a certain diatom 

species as indicator of organic pollution. Index of water saprobity of the Lower Amur 

changes from 1.41 to 2.05, showing oligosaprobous– betamesosaprobous zone, II-III class 

of water quality. The work was supported by Grant of the Russian Academy of Science 

JBS RAS (ОБН РАН) №12-1-П30-01. 

Key words: Amur River, diatoms, water quality. 
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Mature glochidia of freshwater anodontines from the genus Sinanodonta, native to East 

and South-East Asia and invasive to Europe, were studied by light and scanning electron 

microscopy. Samples of S. woodiana were collected in Japan (the Katsura River basin, 

Honshu Island), Vietnam (near Hanoi) and Poland (Odra River and Konin Lakes basins); 

samples of 2 other species were collected in the Russian Far East: S. amurensis 

(Razdolnaya River, southern Primorye) and S. likharevi (Khanka Lake basin). Embryos 

and developing glochidia were found in June and mature glochidia in July-August for all 

investigated species. Glochidia from all samples (native and invasive) of S. woodiana 

didn‟t differ from each other by size (250-310 µm), but population from Japan had 

glochidial shells with the least height/length ratio. Glochidia of S. amurensis and S. 

likharevi did not significantly differ from each other by size (250-280 µm) and indexes, 

however they had smaller glochidia than any other populations of S. woodiana, including 

the invasive ones from Poland. Glochidia from Japanese population had the largest hooks 

(108.7 µm ± 7.07) while glochidia from the Russian Far East had the smallest ones (99.3 

µm ± 1.44). The ultra-structural features of the exterior valves were the same for glochidia 

of three investigated species: coarse uniform tight-looped (net) sculpture with mean 

thickness of the sculptural lines from 0.07 µm (Russian Far East) up to 0.97-0.1µm (Japan, 

Poland). Based on previous investigation it is possible to conclude that glochidia of 

Sinanodonta differ from other Asian anodontines with respect to exterior valve sculpturing. 

 

Key words: glochidia, morphology, ultra-structure,reproductivity, anodontine, 

Sinanodonta 
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A DNA barcode reference library for Korean aquatic insects may provide an accuracy of 

species discrimination and identification that are essential for further freshwater researches. 

The library is also important to correctly associate the immature stages of aquatic insects 

with their known adults. Eighty species of Korean Ephemeroptera are known, but seven 

species of them are reported from North Korea. This study provides current barcode 

research data on Korean Ephemeroptera that include sequence data of the mitochondrial 

cytochrome c oxidase subunit I (COI) gene from 120 individuals of 38 species belonging 

to 19 genera and 5 families of Korean Ephemeroptera. These sequence data well identified 

known Ephemeroptera species. Minimum interspecific distances ranged 13.9–26.6% 

(mean 18.9%), while the average intraspecific divergence ranged 0.0–13.6% (mean 2.9%). 

The larvae of Ephemerella dentata and E. kozhovi are morphologically similar each other, 

but two distinct clusters were detected with 17.2% sequence divergences. The results 

indicate that barcode-based identification is very effective for most of the Korean 

Ephemeroptera species. Pairwise sequence divergences were calculated using a Kimura 2-

parameter model and a neighbor-joining tree was represented. 

 

Key words: Ephemeroptera, DNA barcode library, mitochondrial DNA, COI gene 
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Short ninespine stickleback (Pungitius karibarae) is a small-sized Gasterosteid species with 

limited distributions in the freshwaters of the Korean Peninsula. In the present study, 

twelve microsatellite loci were used to understand its population genetic structure and to 

delineate its conservation units, which could be used for the future planning of 

management strategies. Low to moderate genetic diversity was observed and no evidence 

of significant reduction in effective population size was found from a total of eight 

populations examined. The overall genetic differentiation among populations was 

substantial with the high levels of global FST and –RST values. The results of Bayesian 

structure and pairwise FST analyses showed that short ninespine stickleback populations in 

the Korean Peninsula were most likely partitioned into three genetic clusters. Such strong 

genetic structuring has critical implications for the conservation of this endangered species 

and its metapopulation management. 

 

 

Key words: genetic structure; short ninespine stickleback; Pungitius karibarae; 

icrosatellites 
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Gobioidei is one of the largest suborders among vertebrates in the world, comprised of 

approximately 2,210 species assigned to 270 genera. We performed molecular 

phylogenetic analyses using mitochondrial 12S rRNA sequences from a total of 134 

gobioid species and constructed a time tree with inferences of the geographic isolation and 

colonization events shaping current phylogenetic structure. The resultant tree indicated that 

(1) two major clades, Gobiidae and Gobionellidae, originated from Indo-Malay-Philippines 

Archipelago at Early Eocene, (2) most of the gobioid species underwent explosive 

diversification during the Oligocene when the sea level was significantly lower than at 

present, (3) three Mediterranean lineages originated with the independent dispersal events 

from the Western Pacific Ocean between 16 – 44 MYA, and (4) the East Pacific lineage 

originated from the North Western Pacific between 5 – 26 MYA. 

 

 

Key words: Phylogeography, Gobioidei, 12S rRNA, Paleogeography 
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Molecular Phylogeography of East Asian Ephemerid Mayflies, 

Genus Drunella and Cincticostella(Insecta: Ephemeroptera, 
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Ephemerellid mayflies inhabit widely in the basin on rivers. It is also well known that 

some species of this family co-inhabit in the same site of river, by their niche partitioning 

in microhabitat level. In this view points, the comparison and discussion of their 

population structure and genetic structure are very interesting. Recently, we have 

commenced their genetic analyses. In this presentation, we will introduce for our analyses 

of several species of Ephemellidae. The genus Drunella and Cincticostella is distributed 

throughout the Palearctic, Oriental, and Nearctic regions. Larvae of them (spiny crawlers) 

inhabit to the location of flowing waters in a wide range from slow- to fast-flow, on a 

variable substrates of riverbeds. Five species of the genus Drunella were recorded from 

Korea (Drunella aculea, D. latipes, D. lepnevae, D. solida, D. triacantha), and seven 

species were recorded from Japan (D. cryptomeria, D. ishiyamana, D. triacantha, D. 

basalis, D. trispina, D. kohnoi, D. sacharinensis). Two species of the genus Cincticostella 

were recorded from Korea (Cincticostella levanidovae, C. tshernovae), and four species 

were recorded from Japan (C. orientalis, C. elongatula, C. levanidovae, C. nigra). In this 

study, genetic analyses of the mtDNA COI region (the mitochondrial cytochrome oxidase 

subunit I gene) were performed, using specimens collected widely areas from the Japanes 

Archipelago, the Korean peninsula, and a part of the Russian Far East. Consequently, we 

examined and discussed the genetic relationships of these East Asian ephemerid mayflies.  

 

 

Key words: phylogeography, mitochondrial DNA, Ephemerellidae 
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Aquatic insects inhabiting rivers, continuously adapt to the habitat‟s environment of each 

segment (i.e., up-, middle- and downstream). Notably, species groups adapted to headwater 

environments are generally relatively small in their population size. That is, their various 

populations tend toward miniaturization, and so are usually scattered and isolated, having a 

patchy distribution. As a result, the potential for gene flow between populations is strictly 

limited, and so there is higher potential for genetic differentiation between populations, and 

the influence of random genetic drift is high. Moreover, the degree of relative genetic 

differentiation is often observed to closely reflect the events of the region‟s geological 

history. Genus Pseudostenophylax, a member of Limnephilidae, is distributed in East and 

Southeast Asia and North America. Larvae of Pseudostenophylax inhabit headwater/cool 

spring streams of high altitude mountains. Pseudostenophylax have been divided 

morphologically into 16 species-groups. In the Japanese Archipelago, two groups: the 

ondakensis- and adlimitans-group are recorded. Of these, the ondakensis-group is 

composed of eight species, and the adlimitans-group is composed of two species. In view 

of this, we conducted molecular analyses (mtDNA COI, and nuclear DNA ITS 2 regions) 

of these Pseudostenophylax caddisflies, mainly using the species inhabiting the Japanese 

Archipelago. As a result of this, it was shown that both of these groups are largely 

genetically differentiated. From the analysis of the COI region, the monophyly of each 

species was almost completely supported the results of our DNA analyses continued to 

support the previously defined morphological classification (Nozaki, 2013). Furthermore, 

in Hokkaido, a yet undescribed species largely different from the existing species was also 

observed. This meaning that in fact three caddisflies of the ondakensis-group inhabit 

Hokkaido. It is suggested that geological history of Hokkaido‟s formation during Pliocene 

period was deeply involved in their speciation. When we apply the generally used 

molecular clock model (3.54% per million years; Papadppoulou et al., 2010), it is 

estimated that these three clades in Hokkaido (P. kuharai，P. itoae，Pseudostenophylax. 
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Sp.)differentiated about 4.54 MYA (±2.26; 95% HPD). During this period, the sea level 

was just a little higher than present, and three distinct habitats are considered to have been 

isolated as independent islands. 

 

 

Key words:DNA, phylogeny, East Asia, geological distance, genetic distance 
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Comparative analysis of salivary gland proteins in Anopheles 

gambiae and Drosophila melanogaster (Diptera)             
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Anopheles gambiae is one of the major vectors causing malaria in humans. Its salivary 

proteins play a pivotal role in transmission of pathogens. Detection of sequence 

information is an important step towards further investigation of salivary proteins during 

its pathogen transmission. Here we present a comparative analysis of salivary protein 

sequences in Anopheles gambiae and Drosophila melanogaster, a model insect belonging 

to the same order of Diptera, by using unsupervised training hidden Markov models 

(HMMs). Salivary gland protein sequences were extracted from public database and 

HMMs were established to characterize sets of their N-terminal regions in each species. 

HMMs could reveal the compositionally distinct regions of N-terminal salivary proteins 

and the discriminative amino acid composition was obtained proteins and housekeeping 

proteins in both species. The results could provide a novel candidate feature for recognition 

of secreted proteins in insect salivary gland. 

Key words: Salivary proteins, Anopheles gambiae, Drosophila melanogaster, hidden 

Markov models 
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Patterns of Isonychia Japonica, along River in the Chikuma-

Shinano River Baisn (Insecta, Ephemeroptera, Isonychiidae) 
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In this study, we focused on the isonychiid mayfly Isonychia japonica that distributed 

widely inhabiting a wide range of habitats, including from upstream to downstream areas 

of a river-basin. So, I. japonica is typically considered a “generalist species”. In particular, 

we compared their population structure and genetic structure along the point from 

upstream to downstream in the Chikuma-Shinano River Basin (e.g., relationship of their 

population density and genetic diversity, presence or absence of a trend with altitude). We 

also evaluated their gene flow‟s scale within a single basin. The purpose of this study is to 

describe their population and genetic structures, and the scale of gene flow of the widely 

distributed species in a river system which is connected as a “line” like network. We have 

set up 26 research sites at ca. 10km intervals along the river-line of the Chikuma-Shinano 

River Basin. We performed quantitative sampling at each research site, in order to 

understand the population structure (number of individuals and the biomass in a contain 

space) and conducted a genetic analysis (mtDNA COI region; 610-bp). As the results of 

these studies, it was show that there is dominant one haplotype in this river basin and 

genetic diversity is very high at any site where they inhabit regardless of the population 

density. In addition, the large scaled gene flow could be observed within the river basin. 

That is, it is considered that I. japonica in the Chikuma-Shinano River might is taking a 

“metapopulation structure”.  

 

 

Key words: mayfly, DNA, scale of gene flow, genetic structure, metapopulation 
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The family Dipteromimidae consists of one genus and two species. They specifically 

inhabit the headwater areas and especially the splash zones. As a result, each population‟s 

size tends to be small. Furthermore, the flight ability of dipteromimid mayflies is not 

strong, and the adult and sub-adult life stages are generally quite short. Thus, their 

populations are distributed sporadically, and so as would be expected, they exhibit a high 

degree of genetic differentiation between their respective populations. For this reason, we 

have considered the relationship between their genetic structures and past geological 

events. In this present study, we analyzed the mtDNA COI and 16SrRNA, and nuclear 

DNA Histone H3 regions of the dipteromimid mayflies. As a result, the validity of D. 

flavipterus as a being a distinct species is supported by both the 16S and Histone H3 

analysis. In addition, analysis of the 16S region is considered worthy of further discussion 

in regard to the intra-species genetic structure of D. tipuliformis. Furthermore, we 

positively identified genetic differentiation across the Tokara gap (i.e., the Watase-line), the 

“Fossa Magna”, and also the “Median Tectonic Line, rather than any notable genetic 

differentiation between Islands. It is considered that the status of these species was strongly 

affected by the complex formation history of the Japanese Archipelago, and the volcanic 

activity of the Quaternary period. 

 

 

Key words:DNA, phylogeny, Quaternary, Fossa Magna, Median Techtonic Line 
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Recovery Dynamics of Benthic Macroinvertebrate Community after the 

Stream Rest Year System and Restoration Project at Ui Creek of Seoul, 

Korea 
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This study was conducted to examine the variations of benthic macroinvertebrate 

community at Ui Creek in Seoul from June, 1992 to October, 2011. Ui creek rises in 

Bukhan Mountain National Park of Seoul, Korea. Stream water and bed of upper and 

middle reaches of the Creek have been improved and are in good condition. The Creek had 

been protected by stream rest year system(Jun., 1992 ∼Dec., 1994) and latest restoration 

project. Number of benthic macroinvertebrates have been increased gradually until now. 

The benthic macroinvertebrates at upper and middle reaches of the Creek were 54 

species(Jun., '92 - Mar., '93), 70 species(Jun., '93 - Mar., '94), 73 species(Jun., '94 - Mar, 

'95) and 94 species(Mar., '2011 - Oct., 2011). BOD values were 1a and 1b levels(1mg/L 

∼1.6mg/L) by Korea water quality standard. The latest water quality reaches to a very 

good levels compared to the previous years(Jun., '92 - Mar., 1995). The latest ecological 

score of benthic macroinvertebrates(ESB) is in very good condition, the level of biological 

water quality by ESB is 1 ∼2 levels(Mar., 2100 - Oct., 2011). Number of benthic 

macroinvertebrates in Ui Creek have been increased and major dominant species have 

been changed as clean water indicator. Therefore, health of Ui creek ecosystem has been 

recovered by the previous induction of stream rest year system and the latest restoration 

project. 

 

 

Key words: benthic macroinvertebrates, Ui creek, stream rest year system, restoration 

project 
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Aquatic insects are the major component of freshwater biodiversity constituting 

approximately 80% of total species richness. Previous studies showed that the EPT-group 

(Ephemeroptera-Plecoptera-Trichoptera group) and OCH-group (Odonata-Coleoptera-

Hemiptera group) are the representative aquatic insects intemperate streams and wetlands, 

respectively, but little is known about the faunistic composition of tropical Cambodian 

aquatic insects. This study was conducted to investigate aquatic insect diversity in the 

tropical Cambodian freshwatersincluding streams and wetlands by comparing those in the 

temperate Korean freshwaters. Aquatic insects were qualitatively 

sampledfrom10freshwater habitats in Cambodia in 2010 and 2013. As a result, a total of 

180 species belonging to 7 orders were identified including 71 Odonata, 17 Hemiptera, 31 

Coleoptera, 16 Ephemeroptera, 11 Plecoptera, 29 Tricoptera, and 5 Diptera species. 

Although the OCH-group is the major group of aquatic insects in Cambodian wetlands as 

known in Korean wetlands, the Odonata (44.7% species richness of total aquatic insects) 

showed a greaterdegree of species diversity compared to thatin Korean wetlands 

(approximately 10-20%). A question about this extremely high degree of predaceous 

Odonata (dragonflies and damselflies) diversity shown in tropical Cambodian wetlands 

must be solved in the future.  

Key words:Odonata, dragonflies and damselflies, aquatic insects, biodiversity, tropical 

wetlands, Cambodia 
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The patterns of spatial growth of bacterial populations with allelopathy according to the 

uniform flow condition(Pdrift) were investigated by cellular automaton (CA) in three 

dimension . Minimized local rules governing reproduction and mortality were executed in 

the self-organizing processes to elucidate competition of toxin-producing and toxin-

sensitive species over nutrient. The growth of biofilm was illustrated by five parameters : 

(a) time-averaged accumulation rate which represents the ratio of the occupied cells during 

the total period of simulation, (b) cell density diagram which represents growth ratio of 

two species according to the time,  (c) surface enlargement (SE) which represents the 

degree of outward roughness of biofilm, (d) porosity () of the inner structure of biofilm 

which represents how biofilms are tightly composed, and (e) fractal dimension(FD) which 

represents the ruggedness of biofilm. Critical point of Cn was appeared at Cn=0.1. SE of 

toxin-sensitive cell was larger than that of toxin producing cell.  For Cn>0.2, porosity of 

toxin-producing cell was lower than that of toxin-sensitive cell.FD was increased gradually 

and saturated according to the Cn at toxin-producing cell but was not at toxin-sensitive cell. 

 

Key words:Biofilm growth, Cellular automata,Allelopathy,Uniform flow 
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Benthic macroinvertebrates were collected with a Surber sampler in the river basins in 

japan and Korea across different levels of pollution. The self-organizing map (SOM) was 

applied to the surveyed data at the family level to compare community composition in two 

countries. The patterned benthic macroinvertebrate community reflected level of pollution. 

Cluster severely polluted sites showed weak different aspect between two countries. 

Clusters presenting less polluted sites presented different communities between Japan and 

Korea. Different community composition were mainly observed at less polluted sites. The 

site was distributed into three different groups according to SOM. Family Athericidae, 

Perlodidae were mainly observed in Japan. Family Physidae and Caenidae were mainly 

observed in Korea. These family effects on distribution of community aspects (in cluster 3 

and 4) between two countries. 
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Macroinvertebrates are important biotic indicators for ecological assessment of lentic and 

lotic ecosystems. The diversity of macroinvertebrates that characterise an aquatic system 

may be influenced by the presence of habitat features as well as extrinsic drivers such as 

disturbances impacting the system. In order to understandthe response of the 

macroinvertebrate diversity to disturbances, there is a need to know the habitat 

requirements by tropical freshwater macroinvertebrates.To determinethe associations 

between macroinvertebrate communities and habitat features, we undertook a systematic 

approach to (i) review and establish a database for habitat requirements of 

macroinvertebrate found in tropical Asia; focusing initially on documenting the realised 

niche for key taxa such as those from the orders Ephemeroptera, Trichoptera and Odonata. 

Our preliminary investigation in the local pond systems, suggests that aquatic odonates 

(dragonflies and damselflies nymphs) occur in relatively unmodified pond systems, with 

preference for vegetated habitat and soft substrataalong the shoreline. This is consistent 

withevidence from published literature that highlight the importance of these microhabitats 

in supporting these charismatic macroinvertebrates. The persistence and resilience of 

habitats could therefore ameliorate directeffects of disturbances to some measure, and 

understanding the extent of this could be key to a more robust ecological assessment, as 

well as being useful resources for restoration of urban water systems.  

Key words:tropics, freshwater macroinvertebrates, habitat requirement, ecological 

assessment 
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The genus Palaeagapetus consists of nine small caddisfly species distributed in the 

Holarctic Region. These larvae feed on particular liverwort, and are highly specialized in 

cold spring flows and small mountain streams. In this study, we examined and discussed 

the phylogeography of Palaeagapetus caddisflies; Palaeagapetus flexus, P. ovatus, P. 

fukuiensis, P. parvus, P. shikokuensis, P. kyushuensis, P. finisorientis, P. nearticus and P. 

celsus, inferred from the partially sequences of the mitochondrial cytochrome oxidase 

subunit I (COI) and nuclear histone 3 gene (H3). Phylogenetic analyses showed two major 

lineages among nine species. The boundary of two lineages exists in the central part of the 

Japan main island. From this result, we suggested that the ancestors of the two lineages 

migrated through different land bridges to Japan. We also found that P. ovatus was a 

paraphyletic taxon. Especially, we detected large genetic differentiation among Hokkaido 

population, Tohoku population and the others.  

 

Key words: Trichoptera, phylogeography, mitochondria DNA, nuclear DNA 
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Phoretic associations between larvae of Nanocladius (Plecopteracoluthus) asiaticus 

Hayashi(Diptera, Chironomidae) and two species of Gestroiella (Heteroptera, Naucoridae) 

were studied in Huai Khayeng streams, Kanchanaburi province (western Thailand).  

Gestroiella siamensis (90%)were used as hostsmore than G. limnocoroides.  Moreover, 

chironomid larvae were found associated symphoretically with nymphs of the damselfly 

Euphaea masoni (Odonata, Euphaeidae). This is the first report of a symphoretic 

association involving Euphaea masoni.  Approximately 45% of population of naucorids 

harboured symphoretic chironomids, whereas only 13% of damselfly nymphs were hosts 

of the chironomid larvae.  Most of brachypterous male (55%)naucorid were host of the 

chironomid larvae.  The attachment site of the chironomid was frequently along the 

mesofemur and mesosternum of the naucorids hosts.  The chironomids attached to the 

ventral sides of abdominal segments of Euphaea masoni nymphs.  There was a positive 

correlation between body length of the chironomids and naucorids body length (r=0.486, 

p<0.01). 
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The river continuum concept explains that upstream aquatic communities rely on forest 

litter fall for their energy source. Catchment conditions, especially terrestrial vegetation, 

are regarded to cause a large influence on upstream invertebrates. We estimated the degree 

of forest influences posed on a caddisfly by comparing the leaf species of submerged litter 

and leaf species used for larval case building in two streams in Aya district (Miyazaki 

Prefecture, Japan) that flow down from adjacent catchments consisting of different forest 

tree types. In forest streams, tree leaves piles up on the streambed where flow velocity 

temporarily slows down. Various aquatic organisms inhabit these litter piles, and utilize 

submerged leaves for their habitat and food. The larvae of Anisocentropus kawamurai 

build relatively large cases by pasting two oval leaf disks, leaving a pocket-like opening to 

insert their abdomen. The disks are cut out from broad-leaf litter, and the leaves with oval 

holes are found discarded in litter piles. We collected leaves with oval holes, together with 

the leaves without holes, identified the tree species from the whole leaf shapes, and 

counted the number of collected leaves for each tree species. We also mapped the tree type 

(broad-leaved or coniferous) of the two catchments. The leaf species in the stream with 

more evergreen broad-leaved forests (Site A) were dominated by evergreen broad-leaves, 

while those of the stream with more coniferous plantations (Site B) were dominated by 

deciduous broad-leaves which is mainly found along the stream. The larvae at Site A 

mostly used rigid evergreen broad-leaves to build their large cases (82%), whereas those at 

Site B mostly used relatively soft deciduous broad-leaves which have rigid veins (84%). 

The proportion of leaf type used for case-building (hole-bearing leaves) well reflected the 

proportion of leaf type found in the stream litter pile (leaves without holes). This indicates 

that the larvae rely on terrestrial litter supply for their case building; in other words, for 

their survival. In upstream reaches of forest streams, the tree species of broad-leaved 

foreststhat distribute along the stream, not the whole catchment, is suggested to be crucial 
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for the larval case building in A. kawamurai. 

 

Key words: temperate evergreen broad-leaved forests, litter pack, Trichoptera, headwater, 

riparian vegetation 
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The Genus Hydroptila Dalman (Trichoptera, Hydroptilidae)  

in the Ryûkyû Islands, Southwestern Japan 
 

Tomiko ITO
1 

1
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E-mail: tobikera@siren.ocn.ne.jp 

 

The species of the genus Hydroptila Dalman (Trichoptera, Hydroptilidae) are reviewed in 

the Central and South Ryûkyûs, southwestern Japan, with descriptions of three new species, 

Hydroptila pseudseirene, H. spiralis and H. yaeyamensis. Four of total seven species are 

endemic to the Ryûkyû Islands. A Taiwanese species, Hydroptila seirene Malicky & 

Chantaramongkol, 2007 is redescribed for comparison. Clear difference is detected on the 

species composition of the Central and South Ryûkyûs. 

 

 

Key words: Trichoptera, Hydroptilidae, Hydroptila, new species, Japan, Ryûkyû, Taiwan. 
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A New Species of the Genus Adicella McLachlan (Trichoptera, 

Leptoceridae) from Japan 
 

Nobuyuki KATSUMA
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 and Eiji YAMAMOTO
2
 

1
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2
Yamamoto Institute of Forest 

Biology, Japan 

*E-mail: n_katsuma@erc-net.com 

 

Ito et al. (2013) reviewed Japanese Adicella and recognized 4 species for Japanese fauna. 

We add a new species belonging to this genus collected from mountain area in Shikoku, 

western Japan. We here describe both sexes of this species. 

 

Key words: description, male, female, caddisfly, East Palearctic.  
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The Genus Ecnomus (Trichoptera: Ecnomidae) in Singapore. 
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The Trichoptera of Singapore are essentially unknown. The family Ecnomidae has not 

been reported previously from Singapore and only nine species of Ecnomus have been 

reported from Malaysia, with seven of those from Peninsular Malaysia. The family 

Ecnomidae is reported here from Singapore for the first time, with descriptions of 4 species 

new for science. The relationships of these new species with other known Ecnomus species 

in the region will be discussed. 
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Primary Seta no. 18 of Larval Head of Stenopsyche Species 

(Trichoptera, Stenopsychidae) 
 

Takao NOZAKI
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2
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*E-mail: bsa2012japan@mbr.nifty.com 

 

The genus Stenopsyche is a genus composed of more than 80 extant species mostly 

distributed in eastern Palearctic and Oriental regions. Larvae of this genus are large in 

body size and often abundant in number among Asian stream macroinvertebrates, and 

become important animals in lotic ecosystems. Thus, taxonomic studies of the larval stage, 

especially distinguishing each species, are needed not only for basic ecological studies but 

also for applied researches such as monitoring stream environments. During a course of 

taxonomic study of Asian Stenopsyche larvae, we found a pair of curious setae near the 

postero-ventral margin of their heads. Since these setae seem to be a useful taxonomic 

character, we studied the morphology of the setaeusing larvae of three Japanese 

Stenopsyche species, S. marmorata, S. schmidi and S. sauteri. A pair of primary setae (no. 

18) arising ventral part in the first instar move toward posterior margin with the progress of 

instar stage, and are bifurcated from the base of setae in 4
th
 and 5

th
 instars. No. 18primary 

setaesituated near posterior margin of the larval head in late instars are probably a 

synapomorphy in the genus Stenopsyche. The shape, size and position of this seta and its 

surrounding depression must be one of useful characters for distinguishing larvae of 

Stenopsyche species. This tactile seta seems to measure water current flowing into the 

larval retreat for efficient respiration. Since most Stenopsyche species are distributed in the 

tropical or subtropical zones, respiratory efficiency is more important for larvae living in 

warm waters.  

 

 

Key words: larva, tactile seta, morphology, diagnostic character, function 
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The Genus Goera Stephens (Trichoptera: Goeridae) in Korea:  

A Preliminary Report 
 

Sun Jin PARK
1*

, Min Woo OH
1
 and Dongsoo KONG

1 

1
Department of Life Science, Kyonggi University, Suwon 443-760, Korea 

*E-mail: sunjin.park@hanmail.net 

 

 

The genus Goera Stephens is the largest genus within the family Goeridae (Trichoptera), 

including about 147 species in the world. Species of this genus are distributed in all 

biogeographic regions except the Neotropical region, and many of them are known from 

the East Palearctic and Oriental regions. Their larvae construct cases of rock fragments and 

live in running waters. In the Korean peninsula, 9 species have been recorded and the 

larval stages of 4 species among them were known. In this study, a list of Korean Goera 

species is provided with new species, synonyms, known stages, distributions etc. 

Diagnostic characters of larvae of some species are also discussed. 

 

 

Key words: Caddisfly, checklist, larva, Goera, Korea 
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The Check-List of the Amphibiotic Insects (Insecta: 

Ephemeroptera, Plecoptera, Trichoptera) of the Sikhote-Alin 

Biosphere Reserve and Adjacent Territory 
 

Elena.V. POTIKHA
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1
Sikhote-Alin State Nature Biosphere Zapovednik n.a. K.G. Abramov 

Ternei, Primorskiy kray, Russia 

E-mail: potikha@mail.ru 

 

The Sikhote-Alin Nature Biosphere Reserve (SANBR) is located in the central part of the 

Sikhote-Alin mountain area (average height is 600-800 m) in the Southern Far East of 

Russia.  Its geological past caused the restructuring of the hydrographic network formed 

unique species richness and diversity of freshwater organisms. Mosaic climate conditions 

associated with pronounced vertical zonation, presence of windy ridges and mountain 

slopes as well as separate isolated mountain peaks have created the special conditions for 

existing of South, North and East Siberian representatives. Amphibiotic insect fauna was 

investigated in eastern and western water bodies of the SANBR. Data on mayflies, 

stoneflies and coddisfies (EPT) inhabiting the different types of streams, rivers and lakes of 

the SANBR and its adjacent territory based on extensive data collected by author in period 

1981−2013. More then 30000 larva and adult EPT were taken from 700 quantitative and 

2900 qualitative samples. As a result the general list of EPT representatives includes 215 

taxons. Among them, Ephemeroptera is represented by 62 taxons from 16 genera and 8 

families; Plecoptera – 61 species from 30 genera and 8 families and Trichoptera – 92 

taxons from 44 genera and 20 families. The study of local protected areas as well as 

species biodiversity and their distribution through various kinds of streams is very 

important to estimate ecological preferences of the aquatic organisms and understand 

forming of the ecosystems structure in normal conditions without anthropogenic influence. 

The complete list of the EPT complex of Central Sikhote-Alin streams is provided for the 

first time. 

 

Key words: amphibiotic insects, ЕРТ complex, Sikhote-Alin State Nature Biosphere 

Reserve, Southern Far East of Russia. 
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Chironomid Larvae in the Pong River, Thailand 
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Chironomid larvae were sampled in the Pong River from July 2011 to June 2012. Sixteen 

physico-chemical parameters of water quality were measured in situ and in the laboratory. 

A total of 4,266 individuals in 52 morphospecies, 45 genera and 3 subfamilies of 

chironomid larvae were found. The most diverse and abundance was subfamily 

Chironominae, which were composed of 3,875 individuals, 44 species and 37 genera. Five 

genera of subfamily Tanypodinae and 3 genera of subfamily Orthocladiinae were found. 

Polypedilium was the most abundance taxa followed by Cladotanytarsus. Thirty-nine 

species of chironomid larvae were found in hot season and followed by 37 and 31 species 

in rainy and cool seasons, respectively. Polypedilium was significantly negative correlated 

to electrical conductivity, total dissolved solid, turbidity, suspension solid, orthophosphate, 

nitrate nitrogen and BOD (P<0.05), while Paratendipes and Rheotanytarsus were 

significantly positive correlated to DO (P>0.05) 

 

 

Key words: Chironomidae, diversity, Pong River, Thailand 
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First Record of Esakia Latonota Duc and Zettel (Hemiptera: 

Heteroptera: Gerridae) in Thailand, with a Note on the 

Distribution of the Genus in Oriental Region  
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Representatives of the genus Esakia Lundblad, 1933 are widely distributed in Oriental 

zoogeographical region, but information on the distribution of this genus are fragmentary. 

Until now, eight species have been recognized from Myanmar, Vietnam, Peninsular 

Malaysia, Sumatra, Borneo and the Philippines. According to the investigation of 

heteropteran in the Pong River, Khon Kaen province, Thailand, Esakia latonota was 

encountered being the first record of the genus for the country. In this occasion, diagnostic 

characters, drawings of this species and information on the distribution of Esakia in 

Oriental region were provided.  

 

 

Key words: Esakia latonota, Hemiptera, Gerridae, Thailand, Oriental region 
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The “Caracter Displacement” Between Two Closely Related Giant 

Water Bugs, Each in the Korean Peninsula and the Japanese 

Archipelago 

 (Insecta: Heteroptera, Belostomatidae) 
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Appasus 113aponicas and A. major of the family Belostomatidae are aquatic heteropteran 

insects that are widely distributed in East Asia. These two species have very similar 

morphological characteristics and ecological niches, and their distribution ranges overlap 

extensively. Furthermore, the possibility of inter-specific hybridization has also been 

suggested. Therefore, in our previous study, we re-examined their taxonomic validity, and 

reviewed the characteristics useful for identifying them. In order to re-examine the 

morphological traits useful for distinguishing these two species, specimens were collected 

from the Japanese Archipelago, the Korean Peninsula, Mainland China and Far East Russia. 

We also performed molecular phylogenetic analyses. The results of these analyses 

suggested that all the morphological characteristics examined overlapped between A. 

113aponicas and A. major. However, the results of molecular phylogenetic analyses of 

their mitochondrial and nuclear DNA showed large differences between these two species, 

which indicated that the possibility of inter-specific hybridization was extremely unlikely. 

Furthermore, our morphological observations suggest that „character displacement‟ may 

have occurred in both of these two Appasus species, in both the Korean Peninsula and the 

Japanese Archipelago. With respect to the shape of the male genital paralobes (which are 

considered to be the most effective morphological characteristic for identification of these 

two species) in the population of the Japanese Archipelago, the structure of the genital 

paralobes in A. 113aponicas is „hook-like‟, whereas that of A. major is „wave-like‟. This 

trait is always observed without exception. However, A. 113aponicas and A. major 

collected from the Korean Peninsula both have „wave-like‟ genital paralobes without 

exception. It is suggested that the „wave-like‟ type may be an ancestral characteristic of the 

Appasus species, and that „character displacement‟ might have occurred in the male genital 

paralobes in the Japanese Archipelago. Meanwhile, the body sizes of A. 113aponicas and 

A. major that were collected in the Japanese Archipelago widely overlapped. However, in 

the Korean Peninsula, there was no overlap in body size observed between these two 
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species. Thus, it is suggested that „character displacement‟ on Korean Peninsula might 

have occurred via body size in the Appasus species there.  

 

Key words: Hemiptera, East Asia, DNA, morphometrics, phylogeny 
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Review of the Genus Rheocricotopus Thienemann & Harnisch 

from China (Diptera: Chironomidae, Orthocladiinae) 
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The genus Rheocricotopus Thienemann & Harnisch, 1932 from China is reviewed. R. 

heterochros sp. n. is described as adult male. R. godavarius Lehmann, 1969, R. kamimonji 

Sasa & Hirabayashi, 1993, R. inaxeyeus Sasa, Kitami & Suzuki, 2001 and R. pauciseta 

Sæ ther, 1969 are recorded from China for the first time. List of known species of the genus 

in China and their distribution is given. A key to adult males of known Rheocricotopus 

from China is presented. The systematic status of orientalis species group is discussed. The 

species group should be deserved as the rank of subgenus. The zoogeographic feature of 

the genus is analyzed. 

 

 

Key words: Chironomidae, Rheocricotopus, systematic review, China 

 

 

 

  



June 5 - 7, 2014 

Busan, Republic of Korea 

 

116 
116 

 

P40 

A Review on Taxonomy of Atyidae (Crustace: Decapoda) 

in China 

 

Ruilei ZHANG 

College of Fisheries and Life Science, Shanghai Ocean University, China 

E-mail: rlzhang@shou.edu.cn  

 

 

A summary of classification research on Atyidae in China is briefly reviewed in this paper. 

Up to now, 146 species and subspecies belonged to 2 subfamilies and 7 genera are 

described in China. The species of Chinese Atyidae are listed with their distribution. The 

storage place of type species of Atyidae originally described from China and the species 

preserved with specimens in Shanghai Ocean University are noted. The distributions of 

Chinese Atyidae are briefly analyzed. The present problems and prospects for future work 

on taxonomy of Atyidae in China are analyzed and discussed. 

 

 

Key words: review, taxonomy, Atyidae, Chia 
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Predation of the Hydrochara affinis (Coleoptera: Hydrophilidae) 

Larvae on Two Mosquito Species, Culex pipiens molestus and 

Ochlerotatus togoi, under Laboratory Conditions. 
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Predation efficiency and preference of the Hydrochara affinis (Coleoptera: Hydrophilidae) 

larvae on two mosquito species, Culex pipiens molestus and Ochlerotatus togoi, were 

experimented under laboratory conditions. Experiments were conducted in a transparent 

cylindrical plastic container (diameter, 100 mm; height, 40 mm; water level, 15 mm) for 24 

hours (16h, light; 8h, dark) at 25˚C. To investigate the predation efficiency of H. affinis on 

mosquito larvae, eight prey conditions (1, 2, 4, 8, 16, 32, 64, and 128 larvae) were 

provided with five replicates. To investigate prey preference on two mosquito species, 

each 32 larvae of C. pipiens molestus and O. togoi were provided simultaneously for the 

1st instar larva of H. affinis with five replicates. As a result, the predation curves of H. 

affinis on two mosquito species were logarithmic; and the number of consumed prey 

increased as the number of predator instars increased. As predicted from the predation 

curves, the estimated maximum number of C. pipiens molestus and O. togoi consumed by 

a 3rd instar larva of H. affinis per a day was 926 and 304 larvae, respectively. As predicted 

from the Holling‟s disk equation, the differences in consumed prey number between 

predator instars and prey species were caused by handling time rather than attack rate. 

Handling time decreased rapidly as the predator larvae grew, and that of O. togoi was 

twice longer than that of C. pipiens molestus. 

 

Key words: Hydrochara affinis, predation, mosquito control, Culex pipiens molestus, 

Ochlerotatus togoi  



 The 2
nd

 Symposium of 

Benthological Society of Asia 

 

119 

P42 

Association of Nymphs and Adults of Odonates (Insecta, Odonata) 

in Headwater Streams of the Phachi River, Ratchaburi Province, 

Thailand 
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The objective of this study is to associate of nymphs and adults of odonates in the 

Phachiheadwater streams, Suanpueng district, Ratchaburi province (western Thailand). 

Odonate nymphs were collected 2 periods (November 2012 and April 2013) from 8 

sampling sites, where different human disturbance.  Larvae were reared in the laboratory 

until the emergence of adult. Emerged adults were identified to associate with the nymphs. 

Seven families, 10 genera and 10 species of nymph of odonate were identified. Five 

described species were reported consist of Euphaea masoni, Magalogomphus icterops, 

Phaenandrogomphus asthenes, Onychothemis testacea and Zygonyx  iris malayana. 

Undescribed of 5 gomphid larvae species were found consist of Heliogomphus selysi, 

Microgomphus thailandica, Onychogomphus castor, Onychogomphus duaricus and 

Paragomphus capricornis. 
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Quantification of the interaction for the individual fish 

using a mirror wall 
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A school of fish swims and takes its course collectively. Despite of many 

phenomenological models describing fish schooling, the exact quantification of the 

interaction between two individuals still remains unclear. Here, we observed the group 

behavior of zebrafish (Danio rerio) from top view in a cubic fish tank whose dimensions 

are 300 mm in length and width and 50mm in height. Instead of measuring direct 

interaction between two individual fishes, we simplify this problem by tracking a 

movement of a fish that interacts with its image reflected on a mirror in one sidewall or 

two opposite sidewalls. The image fish on a mirror attracted the fish close to the mirror 

wall. Two image fishes effectively relaxed the strength of interaction by attracting the fish 

both sides. We derived the potential energy of fish from this observation and found that the 

fish felt attraction to other fish within 5.5 cm. 
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We observed response behavior of zebrafish(Daniorerio) under a chemical stress. The size 

of observation arena was 30x30cm in square form and the chemical stress was provided 

using diazinonof 0.1ppm. In analyzing the behavior, the positional distribution of tracking 

data was used. From the positional data we took 10minutes time series data and calculated 

kurtosis of the positional distribution. Translating the time window, the time series of 

distribution kurtosis was obtained. The time series of kurtosis showed large individual 

variability under the chemical stress. In the majority of test organisms, the values of 

kurtosis after treatmentshowed large compared with the case of untreated.With the analysis 

using local parameters (velocity, acceleration, turning angular velocity etc.), the method 

using positionaldistribution suggests another way to process movement data of animal and 

would be a good method to monitor environment using fish behavior 

 

Key words: zerbafish., diazinon, kurtosis, time window, 
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Measurement of animal behavioral responseshas been recently considered as a suitable tool 

for risk assessment monitoring in situ. (SOM).We traced points of body segments control 

andatfter infectionby E. tardausing immersion method. Behavior of zebrafish was recored 

during 3day each group. Movement of behavior of zebrafish in control group, they moved 

around actively, whereas activity decreased after infection. The movement parameters (e.g., 

speed, acceleration, locomotory rate) of zebrafish were taken as input parameters for Self-

Organizing Map. In consequence of SOM, it classified between control and after infection 

group. This study of fish pathogenesis with SOM is suitable in addressing host property 

and in establishing reference systems for bacterial infection. This study is aimed to identify 

and characterize fish behavior for infection by E. tarda and it will also provide a basic 

framework for analyzing the behavior of fishery with regard to bacterial infection. 

Response to other microorganism also should be consider (e.g., Aeromonashydrophila) in 

the future study. 

 

 

 

Key words: Bacterial infection, computational behavior, E.tarda, SOM 
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The response behavior of zebrafish was continuously observed in different area and 

size of observation arena (5 x 5 cm
2
, 10 x 10 cm

2
, 15 x 15 cm

2
 and 30 x 30 cm

2
). 

By fitting the locational distribution of tracking data with Gaussian distribution 

function, the areas were separable to corner, boundary and center. The central area 

was markedly smaller in the minimum arena size of 5x5 cm
2
. Average values of 

velocity varied according to different areas of arena size. With size (10 x 10 cm
2
, 

15 x 15 cm
2
 and 30 x 30 cm

2
), the average velocities were the highest at boundary 

and the smallest at corner, except size 10x10 cm
2
. However, in minimal size 5x5 

cm
2
, velocities at different areas were similar. Transition probability matrix (TPM) 

between areas showed high value in general along the diagonal (i.e., remaining in 

the same area). As the size of arenas was smaller, the diagonal components of TPM 

decreased and probabilities became more asymmetric. Average values of normal 

and tangent components of velocity to the nearest wall showed higher values at the 

corner in the smallest size of the arena. Size specific behaviors would provide an 

insight for monitoring external stimuli to indicator species in environment. 
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The freshwater Cerithioidea in Korea are the ovoviviparous mollusks of genius Juga and 

viviparous ones of genus Semisulcospira. In this investigation the anatomy of the pallial 

oviduct was studied by histological methods. All Cerithioidean‟s oviduct have lateral and 

medial lamina. The lateral one of Juga species forms by glandular tissue and consist of 

albumin and nidamental glands as Juga from Russian Far East and from West cost of North 

America. The lateral lamina of Semisulcospira is transformed to brood pouch with 

embryos. Both genera have small pararental glands in the distal part of lateral laminae. 

Cytoplasm of the gland cells was slightly stained with hematoxylin. Lavender color of its 

cells differs from pink color albumen gland cells. We suggest that the secret of pararenal 

gland needs for eggs covering or takes part in insemination, because pararenal cells only 

occure near seminal receptacle. Medial lamina of the genera have pallial pocket and 

seminal receptacle both covered by connective tissues. Both genera have pallial pocket of 

similar structure. But the relative position and sizes of these organs are difference. That is 

represented by the tube containing disintegrated spermatozoa inside. There are muscle 

walls under (distal) triens of this organ. Along the external side of pallial pocket there is a 

sperm gutter going to seminal receptacle. Seminal receptacle of Semisulcospira forticosta 

has long protrusions, and it is located above pallial pocket. Seminal receptacles of Juga sp. 

and J. tegulata have oval form and are located under pallial pocket from its left side, close 

to inner part of medial lamina. Studied Juga species have the opening of seminal 

receptacle into close part of inter lamellar cavity. Some inter-specific differences in the 

position of the seminal receptacles were revealed. This organ of Juga tegulata is disposed 

on the level of pallial pocket, while in Juga sp. Oviduct - seminal receptacle is located 

above pallial pocket. We consider the revealed differences in location of seminal receptacle 

as species characteristics. Data on pallial oviduct anatomy of studied Pleuroceridae species 

from Korean peninsula showed their affinity to Juga from Russian Far East. 

Key words: Semisulcospira, Juga, oviduct anatomy, seminal receptacle, pallial pocket. 
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