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WELCOME SPEECHES
FROM THE PRESIDENT OF THE BSA (2015-2016)

Dear Colleagues, dear members of the BSA,

First, let me thank you all for your coming to
Vladivostok to participate in thé“3Symposium of
the Benthological Society of Asia, the Society
whose members dedicate their life and work to the
comprehensive study of the water life and solving
the most important problem with which mankind
is faced now — the problems of nature pollution,
the unreasonable water managing leading to
exhaustion of natural resources and degradation of
water ecosystems.

Let me also appreciate the previous BSA
presidents Drs. Kazumi TANIDAand Tae-Soo
CHON, and theGeneral Secretary of the Society
Dr. Yeon Jae BAE who make great inputs for creatiod development of our Society!
We also thanks to all who strongly support us oe way the 3rd Symposium
organization: Far Eastern Branch of Russian Academ$ciences and the Far East
Federal University administration, the Russian Fation for Basic Investigation, as
well asthe Federal Agency of Scientific Organizations,,avfdcourse all members of
Organization Committee.

| am glad to see in the Symposium the famous maiwwéessors, our pride and
example for imitation, the outstanding scientisis,well as young participants who
did the first steps on the scientific road towamwndiscoveries and achievements.
Many of you overcome so long way by airplane opshy car or the train — and have
reached Vladivostok to take part in our Symposiuheng we are going to discuss
benthological problems, share knowledge and ideds @ now saying, drawing of
our development roadmap for the future.

I would like to emphasize that the Asia region lsypg an increasing role in the
world. We admire the rapid economic developmemtién countries. And professional
hydrobiologists as no other in the world, know teebnomic development brings the
ever-growing environmental problems, the solutibwbich is impossible without the
joint efforts of all people and scientists.

We hope that Vladivostok today will establish aidgowerful platform for the
future international cooperation, and give a gopgdastunity for development of the
Benthological Society of Asia that bring an ess#nftiput in fundamental and applied
branches of the world. | wish to all of us the greaccess in our very interesting and
important for the Asian continent work!

Viktor BOGATOV
The BSA 2015-2016 President
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FROM CONVENERS OF THE BSA-2016 SYMPOSIUM

Dear colleagues and guests,

We are greatly honored and pleased to welcome you
all to the 3rd International Symposium of the
Benthological Society of Asial

Thank you for coming. The Benthological Societyais
young, but very ambitious and quickly developingisty.
We want us, regardless of race, creed or circurostém
achieve our joint aims together. Our mission iptovide
fundamental and practical base for the further
development of the benthological science in Asithwiur
assistance and collaboration. Because the Sympadbism
year helds in Russia, Vladivostok, the most part of
gy participants are Russians and we hope this pafdture

will not be lessened.

We thank our Organizers: the Far Eastern Bran¢heof
Russian Academy of Sciences and the Far Eastemrdled
University for the great support and the given opptty
to hold this meeting in the beautiful FEFU campias,
support of two, as we think, very important edumasi
events:  Visiting  Professors  Program  "Golden
Benthological Week", and International Youth Frealtav
8 Ecology School. We hope that these projects will be
M continued in the future and become regular.

We are very honored to have so many outstanding
professors here, but especially we would like tprapiate
Dr. John Morse that he is with us today. He is esq@e
who did so much for blossoming of Asian bentholddg.
is not Asian, but his efforts to the developingfiadsh-
water sciences in Asia, in growing up young spéstis|
students and higher schoolchildren need no intribatuc
The "Asian Gardener" - he was named by his follewer
and it is so true. We also very appreciate hisreffim our
uniting on the way toward the Clean and Beautifutuie.

It's a pleasure to see so many of you here!

Yuri ZHURAVLYEV
Nadezhda KHRISTOFOROVA
Tatyavi@HIVKOVA
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PLENARY SESSION

(KN1) FRESHWATER ECOSYSTEMS OF THE SOUTHERN REGION OF
THE RUSSIAN FAR EAST AND GLOBAL CLIMATE CHANGE

V.V. BOGATOV *, A.S. FEDOROVSKIY?

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
%Far Eastern Federal University, Vladivostok, RUSSIA
*E-mail: vibogatov@mail.ru

The freshwater ecosystems of the Southern RegiotheofRussian Far East (SRORFE) are
under the influence of extreme environmental phesran(especially catastrophic floods and
droughts). It is expected that in the 21th centgigbal changes (such as global warming,
deforestation due to logging and firedtc) will change the natural flooding cycles, likely

increasing the peaks of floods, but decreasindgefgrobability of heavy rains during the dry

season. High floods in SRORFE can lead to the rd@jdetion of river biota, and can cause the
long-term mean water hyper-eutrophication in wétedies. Drier summers will increase the

probability of forest fires, lowering water regimekrivers and increasing nutrient load in the

water. The loss of forest cover due to logging fired will change the water balance, which in

turn will cause an imbalance of nutrients withiroggstems with rivers drying, fish spawning

grounds drying in summer, and freezing in wintarthe face of a global environmental change,
increasing anthropogenic pressures and in the absdrprotective measures it is expected that
there will be significant loss of biodiversity aeEhwater ecosystems.

Key words: Climate change, freshwater ecosystems, floodspghitation, fish production

The Southern Region of the Russian Far East (SRQRFBainly a mountainous and
forested region (Fig. 1). This territory is on tieenperate climate latitudes with intensive
cyclonic activity which is stimulated by distinctomsoon trend. It is not a classic South-
East Asian monsoon; over the study area, in thergmperiod, it feeds the west cyclones
with a warm and wet air, therefore, up to 80-90 fthe annual precipitation comes as
rain. In the winter, Siberian anticyclone slow dowtre west transfer and the influx of
monsoon air, therefore, causing this period toryeadd cold. Extreme climate conditions
become even stronger effected by the tropical ogddrom the South and the South-East
of Asia that come in here rather weakened (usully late summer or an early autumn)
but still causing catastrophic floods.

The main feature of the modern climate changegkbal warming, the phenomenon
which has been recognized at the end of the 2Gihtenbeginning of the 21st centuries.
The deviation of the mean annual anomalies of titease temperature in Russia shows
the most intense warming trend starting sometinoeirad 1976 (Fig. 2). The average
increase in warming for the country as a whole ttutes about 0.43C/10 yrs that is
more than twice the rate of global warming. It beeamarkedly different interseasonal
trends at the same time (Yasyukevathal, 2014). Besides, in the recent years, in Russia
and in the SRORFE we observed both an abnormahhaikr and low-water seasons.
As an example, the region experienced some largeotogical events of rare frequency.
Among them:

e an abnormal low-water of 2008 and an extraordifiagd in the autumn of 2013
of the Middle and the Lower Amur (the Amur Rivertie tenth largest river among the
rivers of the World in terms of basin area — 1 888 knf);
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« an extremely high water flow in the south of thgioa in the autumn of 2012;

» an extremely high water levels in the Khanka Lake piggest freshwater body in
the SRORFE: area about 4070%ahthe mean water level) during 2014—2016.
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Figure 1. The map of the South Region of the RursBar East.

The inflow volume in 2012 was 200-1000% of the maanual flow, and many rivers
were covered by ice in a previously unobservedifatik flow. The frequency of this
event was estimated as once in approximately 50069 yrs (Gartsmaat al, 2014),
likely not as rare as the Amur River 2013 eventdtglogical extremes are nonlinear
responses to climate fluctuation and may represetial changes in the hydrological
regime of the whole region.
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Figure 2. The deviation of the mean annual anomalfesurface temperature averaged for
the Russian Federation from 1886 to 2012 yrs: tlwerelies are calculated as a deviation from
the mean temperature for 1961-1990; the thick sihews a smoothed data (11-yr moving
avg.); the vertical segments show the 95 % conéidenterval for the 11-yr moving avg.; the
red line is a trend for 1976-2012 (From Yasyukewthl, 2014).
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The goal of our investigation is to explore the m#&ature of the structure and
functions of freshwater ecosystems in the monsdiomate focusing on the reaction of
aguatic communities to the hydrological extremethénSRORFE.

Analysis of the results demonstrates the impoiitghtences of the discharge regimes
dynamic and the extreme flow on phyto- and macreitebrate community structure.
When catastrophic floods do not occur, river systefavelop "continuous" integrated
structural and functional characteristics (suchwamber of species, the Shannon index of
phytoplankton and zoobenthic community trophic cttite of invertebrates, the ratio of
production and destruction of organic matter, th8orin seston organic particles of
various origins) typical for communities existing fivers with strong currents from the
source to the mouth (Alimoet al, 2013). As in other river basins around the world,
whose upper catchment areas are well forested,uper reaches of rivers in the
mountains play a significant role in the biotic drade of allochthonous organic matter
(Vannote et al, 1980). Lower from the headwaters, the ecosystesrggmnic balance
becomes autochthonous.

Variations in water regimes of rivers in the regibetermine the dynamics of phyto-
and zoobenthic communities as well as the fishdifeles. During major floods, massive
accumulations of sediment destroy benthic comnesmitkiling many organisms and
setting them a drift. A particularly large impact the biota dependent on sediment drawn
by mountain streams occurs where such depositditaeghe bulk solid flow (movement
of sediment in runoff). Consequently, the phytod aoobenthic biomass can be reduced
by large catastrophic floods by an order of magtatlA single major flood can result in a
30 % decrease in the annual production of the tabeaite biomass (Bogatov, 1994).

Our researches have shown that moderate fluctsatibthe water level have no great
effect on the development of phyto- and zoobentWmmunities. The density of the
organisms is restored rather quickly. However, myriconditions of anomalously
prolonged summer conditions lasting for over 1.f®rhonths, some mountain and foothill
reaches, without a dense riparian canopy, devealogpxgensive algal proliferation, which
has an adverse impact on the populations of Eplmpterrn, Plecoptera and Trichoptera,
while the populations of Chironomidae strive. I thpper reaches of the rivers where
riparian canopies are partially or fully developeun) extensive development of algae
occurs. Here, and especially in the open reachdiseofivers, the trophic relations in the
communities of benthic invertebrates become higblypetitive because of a very limited
amount of allochthonous organic matter reachingstneam. As an example, the main
detritivorous amphipods become predators and calnfBogatov, 1994).

The blossoming of the diatom algae occurs evemduailow snow winters under the
ice cover. After the low snow winters, the sprinigofls are very small and the
eutrophication process gets further extended. Afterspring floods, the amount of the
chlorophyll «@» (Chl-a) in the salmon rivers is anywhere between 2 anthgar’. When
the spring floods are absent or very small, thecentration ofChl-a may reach 7000
mg-n¥. During a low-level and a higher temperature ofevgear, we observe the mass
mortality of the Pacific Salmon (Fig. 3). In theddplain lakes, the concentrationGifil-a
may vary between 8 and 26@ig-n® (Bogatov et al., 1995). The degree of algal
development increases as water level decreasasommalously low water, the lakes, such
as Innokent'yevskoe, Padali and Mylka (Lower AmiveR basin), lose their connection
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with the main Amur River channel. During this perian abundant development of
cyanobacteria is observed, which is often acconggbloy a mass mortality of fish.
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Figure 3. Mass mortality of Pacific Salmon (Tum'vRi, Sakhalin Island, July 2001)
(Photo by V. Bogatov).

In the Low Amur, the fish productivity is directtpnnected to the primary productivity
of phytoplankton. It was shown that the average diatch equaled to 0.22.15 % of the
annual primary productivity: this is the relatioisbetween primary productivity and the
concentration oChl-a on the bottomland lakes. Based on the observataeships, we
were able to establish the theoretical curve of éimmual fish productivity and the
concentration of theChl-a in the Low Amur River basin. This picture showsttliish
productivity increases up to a certain amount efchlorophyll mass — about &0 mg-ni
(Fig. 4). If it exceeds that amount, it brings as®lary pollution effect (Bogatov, 1994,
2003; Bogato\et al, 1995).

The regular alternation of low and high water pasidavorably influences the general
ecological situation in the rivers and the bottardldakes (Bogatov, 1994; Bogateval,
1995). Such alternation allows support for rathightbiological diversity of freshwater
communities. It is expected that in the 21th centbe global changes (global warming,
deforestation due to logging and fired¢) will change the natural cycles of floodings,
likely increasing the peaks of floods but decregghre probability of heavy rains during
the dry season. High floods can lead to the rapieadion of a river phytoplankton and
zoobenthos, and can cause the long-term mean kygier-eutrophication in water bodies.
Drier summers will increase the probability of feiréires (Fig. 5), whilst, lowering water
regimes of rivers and increasing nutrient loachiewater.
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Figure 4. Connection between concentration of dgbyll «a» C hiw» Mgm?) and fish
productivity (P;, kgrga™) in the Amur River Basin (Bogatov, 2003).

Continuous droughts are always a reason of foiest frequency and intensity of
which grows due to the modern climate change. Thapacts are particularly important
for the SRORFE: the most fire-prone area in thedius Federation. During recent
20-30 years, the frequency of forest fire incrdas80-50 % in the Siberia and the Amur
basin (Yasyukeviclet al, 2014). In the Lower Amur, more than 60 % of tlsih has in
some way been affected by fire in the last 40—503/€éBogatov, 2014). In addition, from
1973 to 2010 years was twice enlarged the areams$ reproduction of pests in the forests
that increase the process of injury and destructidarests (Yasyukevicht al, 2014).

Figure 5. Forest lands in the northern parts of Sikhote-Alin Mountains (Photos by
V. Bogatov).

Forest vegetation acts as the most powerful gecdbdactor that renders exclusive
influence on the water flow of the rivers, the dyabf water, as well as, the physical
properties of the soil and the atmosphere (Garts#naabedev, 1968; Bogatov, 201dt
al.). The broadleaved-deciduous Korean pine forestseapecially effective in this case
(Zhiltzov, 2008). The loss of forest cover due agding and fires will change the water
balance, which in turn will cause an imbalance afrients within ecosystems with
rivers drying, fish spawning grounds drying in suermmand freezing in winter. On the
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damaged with fire areas, a water protection andcsoiservation function of forests will
be considerably reduced, but will expand the preeesof a steppe formation and
desertification (Tsvetkov & Buryak, 2014). In thacé of global environmental change,
increasing anthropogenic pressures and in the abseh the essential measures of
environment protection the significant loss of fneater biota diversity of the SRORFE is
expected.

The authors acknowledge the following funding seard®rogram of the Far Eastern Branch of the
Russian Academy of Sciences "Far East", grints2-1130-01 and 15-1-6-014a.
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(KN2) PERSPECTIVE OF INTEGRATIVE BENTHOLOGICAL SCIENCES
FROM GENES TO ECOSYSTEMS

T.-S. CHON

Pusan National University, Pusan, Republic of KOREA
Ecology and Future Research Association, PusanuBRepof KOREA
E-mail: tschon.chon@gmail.com

Due to unprecedented economic growth and popul@ggregation the natural waters is
highly react to natural and anthropogenic distudeann local and global scales. Stressful
and disturbing agents are highly diffusive in aguanvironment, affecting the status of
biological organisms i€., distribution and abundance) severely. Among #agua
invertebrates, the benthic organisms are highlynemable to disturbances and are a
suitable indicator group for environmental chandasa separate line, related sciences
have been rapidly developed in technical aspedatludmng genomics, informatics,
modeling, and mathematical biology. Application related research to benthological
sciences in a broad scope is foreseen in the ngaref In this presentatiothe recent
progress of research on benthic organisms is edtlecrosghe life system hierarchy
from genes to communities. At the gene level, gerddta with or without sequencing
information were analyzed to address gene-envirohmaationships using methods in
informatics. At the individual level interfacingdeniques and computational approach
were utilized to provide objective evaluation ofteraquality based on individual behavior
modeling. At population and community levelse species abundance patterns were
structurally analyzed to serve as an objectiveresiee system in presenting complex
response patterns to environmental changes. Neeaimy systems were further devised
for in-depth biodiversity maintenance based on camity structure property. Eco-
evolutionary processes were further implementegrisent speciation in adapting to
biological and environmental selection pressuresnwironment through modeling.

Key words: aquatic organisms, communities, indicators, envinent
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(KN3) FUTURE DEPENDS ON US
N.K. KHRISTOFOROVA

Far-Eastern Federal University, Vladivostok, RUSSIA
E-mail: more301040@gmail.com

The Russian Far East occupies more than one thittteccountry, where the permafrost
covers 40 % of the territory. This is a very laggsorly populated region, but extremely
rich in mineral and forest resources, and espgciaditer resources. Many rivers flow
here: Kolyma, Indigirka, Ussuri, Bira among themotgigantic rivers Amur and Lena that
are the world's tenth longest ones; and thousahdsnall streams and lakes. At last few
years, the Russian Government primarily focusethereconomical progress of this vast
region, giving attention to the "points of econongimwth" or the territories of the
advanced development (TAD). In 2015-2016 the "pdramco" privileged regime has
been legislatively authorized for Vladivostok anfl tunicipal districts of Primorsky
Kray, and just recently — for ports Vanino in Khaebaky Kray, Korsakov in Sakhalin,
Petropavlovsk-Kamchatsky in Kamchatka, Pevek inkotka, that ultimately is aimed on
strengthening of the Northern Marine Waterway.

The development of mining (gold and other oresp stoal mining) leads to the river
pollution by suspended matter and heavy metals.fastegrowth of port activities will be
accompanied by unpreventable pollution of the @agines by oil and gas. During last
few years many rivers are highly polluted, beingutarly included in the Environment
Impact Statement Government Reports, such as Dgahndomarovka, Rakovka
(Primorsky Kray), Chernaya (Khabarovsky Kray), Koly (Magadan Region) Rivers, and
others. Another issue is connected with indiscrateness of controlling environmental
units, and very low level of "environmental” educatand mentality of some individuals
who are trying to build large private cottagestieam buffer or preserve zones.

To prevent the danger of inevitable environmerdggclysm, urgent approaches should
be realized. The first step would be the strictegoment control of all waste products:
coming to the air, water (continental and marinajd soil. Another way is an
ecologisation of manufacturing technologies. Thiedtland the most important step is
ecological education, training and enlightenmenhictv should begin from the very
childhood. Sporadic examples of real solutions rbaygiven, such as bulker port and
woodworking manufactory in Vanino, refinery in Koomsolsk-on-Amur in Khabarovsky
Kray, which encourage us to think about the besiréu

Key words: economical progressenvironment pollution, government control, ecoladjic
education
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(KN4) CADDISFLY RESEARCH IN ASIA: WHAT WE KNOW
AND NEED TO KNOW

J.C. MORSE

Department of Plant & Environmental Sciences, Clamidniversity, Clemson,
South Carolina, U.S.A.
E-mail: jmorse@clemson.edu

More than 6600 extant species of Trichoptera arenknfrom Asia and the rate of
discovery of species previously unknown to sciemmmtinues to accelerate. The
importance of biodiversity discovery remains verghhfor caddisflies in Asia, especially
in southern Asia. However, because of their impurgafor discovery of species traits, the
necessities for descriptive work on the larval stagnd for revisionary work to infer
phylogenetic relationships are especially urgemouledge of biological traits of Asian
species of caddisflies and other freshwater maceoiebrates is becoming an essential
aspect of modern bioassessment programs. Howeeéorebthat knowledge can be
obtained we must first be able to recognize theakof at least the more common species.
Inference of the historical relationships of thepecies will then guide research into their
diverse biologies and ecological requirements. W senphasis on these research agendas
will greatly improve the likelihood for success WitAsian surface water pollution
management in the years ahead.

Key words: Trichoptera, traits, larvae, phylogeny
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(KN5) ACHIEVEMENTS AND PERSPECTIVE OF INTERNATIONAL
COOPERATION IN HYDROBIOLOGICAL RESEARCHES IN ASIA

Yu.N. ZHURAVLEV *, V.V. BOGATOV ! E.A. MAKARCHENKO 1,
N.K. KHRISTOFOROVA 2, T.S. VSHIVKOVA*

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
’Far Eastern Federal University, Vladivostok, RUSSIA
*E-mail: zhuravlev@biosoil.ru

Prior to the 1970s, scientific research on theabioft inland and marine waters in the
Russian Far East was conducted by Russian scgenfistadically, mainly in summer by
specialists of the institutes located in the Euampgart of the country. International
collaboration was conducted generally through peakoorrespondence and exchanges of
scientific literature by mail. The Far Eastern @enif the Russian Academy of Sciences
(RAS) was created in 1970, renamed in 1987 to the Hastern Branch of the RAS
(FEB RAS). To encourage further development of btlogical academic science in
the Far East Russia, the Institute of Marine Biglo§jthe FEB RAS was created by the
outstanding marine hydrobiologist A.V. Zhirmunsland the Laboratory of Freshwater
Hydrobiology was established by V.Y. and .M. Lelikvs' in the Institute Biology and
Soil Science of the FEB RAS. As a result, reseanttihe Far East aquatic ecosystems
became extensive, intensive, and regular. Sindetithe, the FEB RAS and Far Eastern
universities began developing international refahips with scientific institutions of Asia
and other parts of the world. These relationshigsame particularly active after
perestroika, when Russia opened itself to the wadntérnational research, expeditions,
exchanges of specialists, and implementation afit jprograms became the normal,
everyday practice of our scientific work. A numbar international research projects
including the International Kuril and Sakhalin Istfs Projects were undertook to research
the transboundary water ecosystems.

Key words: benthology, international cooperation, Asian region
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ABSTRACTS

(O1) DIVERSITY OF FRESHWATER SNAILS IN HOT SPRINGS OF
KAMCHATKA

O.V. AKSENOVA ™, |.N. BOLOTOV !, Yu.V. BESPALAYA?,
A.V. KONDAKOV !, M.V. VINARSK] 2

Ynstitute of Biogeography and Genetic ResourcedeFa Center for Integrated Arctic
Research of the Russian Academy of Sciences, Arilsan RUSSIA
%saint-Petersburg State University, Saint-Petersh®dSSIA
*E-mail: aksyonova.olga@gmail.com

The Kamchatka Peninsula (northeastern Asia) aboimdmindreds of thermal springs
many of which are accessible but others more ahgilg to reach. Many springs are
situated on the territory of nature reserves. Tecies communities of thermal springs
attract specific interest due to their importantestudying the evolution of the biosphere
(Bolotov et al, 2012). According to the opinion of many researshthese communities
are similar to those that existed and dominatetthénearly stages of life development on
Earth. The diversity and ecological patterns oftgg@®ds inhabiting the geothermal
springs of the northern Palaearctic Region are well known. There are a few
publications concerning the ecology and taxonomyadtropod populations in certain
geothermal areas of Kamchatlag, the Khodutka Lake, Tumrok Ridge and Valley of
Geysers (Khmelevat al, 1985; Kruglov & Starobogatov, 1989; Kruglov, 200@6bkova

et al, 2012). Here we report the results of the integeataxonomical study of freshwater
snails in the family Lymnaeidae from twelve geothalr areas of the Kamchatka
Peninsula. We also examined four nominal lymnape&ties that were described from the
Khodutka geothermal lake and Tumrok hot springsufov & Starobogatov, 1989;
Kruglov, 2005). The alleged species status of thestemics has been re-assessed by
means of the integrative approach combining theemér taxonomic methods with the
traditional methods based on shell and soft bodyphwogy. The biogeographical
consideration has also been taken into accountpfiylegenetic reconstructions were made by
using both mitochondrial (COI) and nuclear (ITS2)A markers. As a result, we have
found only three biological species of Lymnaeidaghiese hot springége., Ladislavella
tumrokensisRadix auriculariaandRadix kamtschaticastead of nearly ten nominal taxa
accepted previously. The geothermal populatiorikesfe taxa actually represent intraspecific
ecological morphs (ecotypes), which are well adapielife in geothermal habitats. Their
adaptations include shortened life span, decredsatly size, high morphological
variability as well as perennial reproduction (Boloet al, 2012). Our findings highlight
that populations of different gastropod speciesaliting hot springs may exhibit
analogues in morphological, physiological and b@ultal traits due to convergent
evolution in extreme environment

This study was supported by grants from the PrasiofeRussiaXe MD-7660.2016.5), the Federal Agency for
Scientific Organizationsé 0410-2014-0028), the Russian Academy of Scieiedgl{0-2015-0032) and the
Russian Foundation for Basic Reseatth 16-05-00854, 14-04-98801, 14-04-01236 and 15-GB8H

Key words: Lymnaeidae, geothermal habitats, adaptations, gEstyKamchatka Peninsula
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(RT1)"LET'S ARRANGE VLADIVOSTOK CITY SPRINGS TOGETHER!":
IMPLEMENTATION OF THE SOCIALLY IMPORTANT PROJECT BA SED
ON CONSOLIDATION OF SCIENCE, PUBLIC, BUSINESS AND CITY
AUTHORITIES EFFORTS

O.V. ANISIMOVA !, K.A. DROZDOVY?* T.S. VSHIVKOVA 1?2

'Scientific-Public Coordinative Center "Clean Watevladivostok, RUSSIA
?Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
%G.B. Elyakov Pacific Institute of Bioorganic ChemjisFEB RAS, Vladivostok, RUSSIA
*E-mail: easteco@yandex.ru

The solving of the drinking water problem — ongonbrity tasks of the 21st century. From
that not only quality of mankind life, but also stence of life on Earth, depends. Not
centralized sources of water supply such as citingp, wells, small streams play the
important role not only as reserve sources of watar carry out esthetic functions, giving
to city landscape unique shape and beauty. Howewev,they are often littered, thrown,
and nobody takes care of them. The city, as a halg,neither time nor money to arrange
small water objects. But this problem can be solwedhe combined efforts of the public
and government institutions in cooperation withestfic institutes, and ecologically
oriented business which can render to public itivega groups the consultative and
financial support, especially at carrying out atiedf works of estimation of water quality
and works on improvement of the adjacent terrigorie

Example of such promising cooperation is the shycialportant Project "Let's arrange
Vladivostok Springs Together® was started since 2y the Scientific-Public
Coordination Center "Clean Water" with help of mess LLC Efes-RUS, public
organizations: NGO "Green Cross", The Fund forz€its' initiatives "Rossia", science:
(academic institutes of Far Eastern Branch of Rmssicademy of Sciences, Far Eastern
Federal University), and was supported by regiaral Vladivostok city governments.
Within this social program, seven springs have bespripped, quality of their water was
estimated, surrounded territory was cleaned upiemptoved. Employees of LLC Efes-
RUS, members of ecological organizations, citizespecially young, took active part in
improvement of springs together. Business has geavihe main financial support of the
project that promoted carrying out the most expensgiork: design and garbage removal,
construction works and water quality analyses. By rthis public initiative has been
turned into more grandiose project — creation ofativostok Eco-Park” on Muravyev-
Amursky's peninsula occupied by Vladivostok agglmatien.

The project and study was granted by Amursky FiidlWWF, LLC Efes-RUS and Green Global
Foundation(/z 58-006).

Key words: public initiatives, cooperation efforts, clean watsprings, Vladivostok
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(P1)AQUATIC INSECTS FOR THE KOREAN TRADITIONAL PAPER AR TS
G. BAE

Division of Fine Arts, Incheon National Universitpcheon 22012, Republic of KOREA
E-mail: yjbae@korea.ac.kr

Paper has been used not only as a recording todtters but also as a medium for art
works such as painting. Since ancent time, Korezopie invented and used easy-storable
and long-term preserable paper which is made oksbaf paper mulberry tree. This
Korean traditional paper is called "Han-ji". Besidenction of recording, Han-ji also has
a feature of fusion-art in modern days. Variouseamals including biological organisms
can be combined with Han-ji in preparation of thiewaorks. In this presentation, | showed
for the first time how aquatic insect adults sushdeagonflies, damselflies, and mayflies,
can be harmonized with Korean traditional Han-ji work. The art work preparation
procedures are as follows: 1) Tie a bunch of papdberry and boil it in an iron pot until
it gets soft; 2) Peel off the barks and dry thejnWwhen dried, steep it in the water and
step on it; 4) Select the white inside skin; 5) Agéd, boil it again for > 3 hours, and
squeeze the mixture with compressor; 6) Mash tipempaulberry roots and squeeze it to
get a bottle of sap (PAM); 7) Mix them all togettisqueezed inside skin and PAM) with
water; 8) Scoop the mixture water with siee (-8 is the normal procedure of Han-ji
production); 9) When scooping the mixture watesei insect specimens (flattened whole
body or body parts such as wings) and dry themfiatdable. However, careful attention
must be paid to dealing with fragile insect specimeéAdditional painting or illustration
can be applied on the incerted Han-ji when it isdirinsect wings particularly emphasize
beauty of the unique silhoette of the Han-ji artrkvd®rocedures of the Han-ji art work
production are presented herein with exampleseathwork.

Key words: Han-ji, Korean traditional paper arts, aquatic ects, paper mulberry
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(P2) NOTE ON THE HABITAT, BEHAVIOR, MORPHOLOGY, AND
GENETIC INFORMATION OF TADPOLE SHRIMP (CRUSTACEA:
NOTOSTRACA: TRIOPSIDAE) IN NORTHWESTERN MONGOLIA

J.Sh. BAE, J.H. KANG?

IDivision of Systems Biology, Yonsei University ueéRepublic of KOREA
’Korean Entomological Institute, Korea Universitgdsl, Republic of KOREA

The order Notostraca, commonly called tadpole ghrisione of the ancestral lineages of
branchiopod crustacean. Many species in this grawg well known inhabitants of
temporal aquatic habitat of dried lands. They dse aeferred asliving fossil' due to
almost no morphological changes over long geolddicae period. In contrast, their
constant fine-tuned adaptation to their environmesd been reported in terms of the
diverse reproductive systems and morphological adtaristics among different species.
Here we examined habitat structures, morphologatedracteristics .g, allometry),
swimming behavior, and genetic information (mitoctinal DNA COI gene) of tadpole
shrimps in northwestern Mongolia to understand otei biological aspects to lead
evolutionary stasis and adaptation to their spieedl habits. Tadpole shrimps were
sampled using a hand net in the temperate grasslamoithwestern Mongolia from July
to August in 2014, 2015, and 2016. Ethanol preskindividuals were used for the
genetic analysis. They occurred mostly in lentid dotic habitats of grassland during
summer, particularly rainy season. Habitat sizesewaried from the small temporary
pools to the marginal areas of slow-flowing streafsor water quality in the most
habitats was observed with organic pollutants fiwestock wastes. Specific swimming
behavior — backstroke movement near the water cirdand crawling behavior in the
bottom of the pool habitat was observed in mostigge We further examined the same
features in a long tail tadpole shrimpripos longicaudatuysfrom Korean peninsula to
compare habitat use and morphological differenBegailed information about general
biology of tadpole shrimp in Mongolia establishelsase point for the future work on the
adaptation of tadpole shrimp in the specializeddifand habitat

Key words: Tadpole shrimp, Triopsidae, habitat, swimming bétraallometry, COI
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(O2) TAXONOMIC REVIEW OF THE CRANEFLY GENUS TIPULA
(DIPTERA: TIPULIDAE) IN KOREA

H.M. BAEK*, Ye.J. BAE

Department of Environmental Science and Ecolodicalineering, Graduate School,
Korea University, Seoul, Republic of KOREA
*E-mail: hO509@korea.ac.kr

The cranefly genudipula Linnaeus, 1758 (Diptera: Tipulidae) contains up 20
species in 40 subgenera distributed in all biogsulgical regions. The richest fauna is
known in the Palaearctic region with 1224 specide KoreanTipula was recorded for
the first time by Alexander in the early 20th cewtand immature stages were studied
relatively recently by Korean taxonomists. Accoglito "Checklist of Korean Aquatic
Insects (2014)", 30 species in 12 subgenera aceded in Korea. We reviewed all known
species of Koreamipula with additional species new to Korean Peninsuid, @rovided a
male key to the species Bipulain Korea.

Key words: Tipulidae, Tipula, Taxonomic review, Korean Penlasu
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(P3) DISTRIBUTION AND COMPOSITION OF BENTHIC
MACROINVERTEBRATE COMMUNITIES IN THE DAM AREAS AND
TRIBUTARIES OF THE FOUR MAJOR RIVERS IN KOREA

M.J. BAEK **, H.J. KANG ?, H.G. LEE3, M.Ch. KIM *,
Ye.J. BAE: 25

Korean Entomological Institute, Korea Universitgdsl, Republic of KOREA
’Department of Life Science, Korea University, SeBepublic of KOREA
3Department of Biological Science, Sang Ji UnivgraiYonju, Republic of KOREA
“SOKN Institute of Ecology and Conservation, SeRahublic of KOREA
®Division of Environmental Science and EcologicagBeering, Korea University, Seoul,
Republic of KOREA
*E-mail: whitechiro@korea.ac.kr

Distribution and composition of riverine benthic erainvertebrate communities are
largely affected by the changes of physical andnite properties caused by dam
construction. Sixteen dams were recently constduotethe four major rivers (Han River,
Geum River, Yeongsan River, and Nakdong River) autB Korea. We investigated
benthic macroinvertebrate communities from the a@ &ites and 12 tributary sites of the
four major rivers in June, August, October, and @wer of 2015. Benthic
macroinvertebrates were quantitatively sampled gusan ponar grab (30x30 cm,
3 replicates) in the center of the dam areas (Ceated a dredge sampler (4020 cm,
2 replicates) in the shoreline of the dam areasrédine) and tributaries. As a result, a
total of 136 species (mean 5.6 species per sitepenithic macroinvertebrates were
sampled from the study sites. Species richnessn(#ed species) was relatively higher in
the tributary sites (except in the Geum River) tirathe center or shoreline sites; on the
other hand, density (mean # of individuals) waatietly higher in the center sites than in
the shoreline or tributary sites. Dominant spewiese Chironomidae spp. and Oligocheata
spp. in all the dam sites (except in the Han Riferctinatella magnificaand Corbicula
flumineg. The density of Chironomidae spp. was higher ttet of Oligocheata spp. in
the Han River and Geum River sites, whereas it sdosimilar level in the Yongsan River
and Nakdong River sites. In this study, we idesdifthe species of Chironomidae and
Oligochaeta by using the DNA barcode library whies newly established through this
study. We also provided factors affecting distrioit and composition of benthic
macroinvertebrates communities caused by dam emtistin. This is the first
comprehensive study of benthic macroinvertebratekaé dam areas of the 4 major rivers
in South Korea.

Key words: benthic macroinvertebrates, Chironomidae spp., @litpeta spp., dams, large
rivers, South Korea
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(O3) ADDITIONAL DATA ON SMALL BIVALVE FAUNA (PISIDIOIDEA )
OF THE KHINGANSKY STATE NATURE RESERVE (AMURSKAYA
OBLAST, RUSSIA)

I.V. BALAN **, M.O. SHARYI-OOL 2

!Khingansky State Nature Reserve, Arkhara, Amursijast, RUSSIA
?Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
*E-mail: irich_balan@mail.ru

Small bivalve mollusks of the families Sphaeriidddsidiidae, Euglesidae (Bivalvia:
Pisidioidea) were collected in the Khingansky reseduring the period 2006-2015.
Natural water bodies of different ecological typkkes and rivers, creeks and fens were
studied by first author in the plain, foothills amdbuntainous parts of reserve.

Almost 500 shells and specimens were fixed in 7&alé6hol; the collection is now
deposited at the Institute of Biology and Soil 8cee FEB RAS, Vladivostok.

Shells and specimens were investigated by conchluallpganatomical and SEM
methods based on second author original study. l@dogical characters include shell
outline, sculpture, features of hinge, ligamentsabel scars and pores; the most important
structures are illustrated on the SEM photograpinsitomical characters were studied in
situ and figured with a camera lucida. We used Rudsxonomic system.

At present, fourteen species of small bivalves frein genera and three families
Pisidioidea were found. The Sphaeriidae are repteddy three species, the Pisidiidae by
one species, the most numerous were the Euglesuithden species by five genera.

In the mountainous and plain parts only one speéiprireuglesa khurbaensis
(zatrawkin, 1987was foundpoccurring in different types of waterBhis endemic species
of the genusAmureuglesdrom the family Euglesidae was described by M.Idtravkin
from upper and middle part of the Bureya River basi

Two endemic speciefuglesa koltschomensigatrawkin, 1987 andHenslowiana
izzatullaevi(Zatrawkin, 1987), were found in the rivers. Fivedlve species with fragile
shells lives in fen water bodieddusculium creplini(Dunker, 1845),Cyclocalyx cor
(Starobogatov et Streletzkaja, 1960, hinzi (Kuiper, 1975)C. johanseni(Dolgin et
Korniushin, 1994)C. lapponicugClessin in Westerlund, 1873).

Three species were listed in the Khingansky Redervie first time:Cingulipisidium
nitidum (Jenyns, 1832Fuglesa casertan@Poli, 1791) Henslowiana lilljeborgii(Clessin
in Esmark et Hoyer, 1886). The majority of spe@es distributed in the Holartcic and
Palaearctic Region (57 %), while the other spebege distribution in the Amur River
basin (43 %).

We thank Denis V. Fomin (A.V. Zhirmunsky InstitftdMarine Biology FEB RAS, Vladivostok) for help
with SEM work and Nadezhda V. Kuznetsd\shingansky State Nature Reserve) for assistance with
map. This study was supported 'B¢hingansky State Nature Reserve (V.V. Kopylov). This work was
partly funded by grant2 15-1-6-011-0 (Principal Investigator Dr. V.V. Bogaf).

Key words: small bivalve mollusks, Khingansky Reserve, Pigld&a
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(P4) ASSESSING THE ENVIRONMENTAL CONDITIONS OF RIVERS ON
THE NORTHERN COAST OF LAKE LADOGA BY STRUCTURE OF
ZOOBENTHOS

I.A. BARYSHEV

Institute of Biology, Karelian Research Centertaf Russian Academy of Sciences,
Petrozavodsk, RUSSIA
E-mail: i_baryshev@mail.ru

Lake Ladoga is the largest in Europe and the nomh@est among world large lakeBhe
discharge of 48 thousands of rivers in its basoviges ~85 % of its water budget input. The
objective of this study is to assess the ecologigatlitions of rivers in the Karelian (northern)
coast of Lake Ladoga by structure of zoobenthog §thdy was carried out on six rivers,
including Khiitalanjoki (62 km length), TokhmajokKb4 km), Syuskyuyanjoki (34 km),
Uksunjoki (125 km), Vidlitsa (66 km), and Olonkad4lkm). Samples were taken in August
2013.To assess the biotope heterogeneity, the aredsddcathe upper reaches of the rivers
and in their mouth zones were chosen, with diffedepths (0.2-0.7 m), flow velocities (0.1—
0.7 m/s), water discharges (0.2—1.8s)n and different anthropogenic impacts. Riverewat
guality was assessed by the composition of indicgdecies with using the Pantle-Buck Index
modified by Sladecek.

We found 78 species of zoobenthos. The larvaesaicts and Bivalvia mollusks are the
most common as it is typical for the fauna of gvef Eastern Fennoscandia. Dominating
complex consist ofEnchytraeus sp., Erpobdella octoculata(L., 1758), Margaritifera
margaritifera (L., 1758), Sphaeriidae g.spgaetis rhodani(Pictet, 1843)Serratella ignita
(Poda, 1761)Paraleptophlebia submarginatéStephens,18350nychogomphus forcipatus
(L., 1758),Leuctra fuscaL., 1758),0ulimnius tuberculatugMuller, 1806),Sialis fuliginosa
Pictet, 1836,Rhyacophila nubilaZetterstedt 1840Cheumatopsyche lepid@ictet, 1834),
Hydropsyche siltalaDoehler, 1963Polycentropus flavomaculatu®ictet, 1834)Chimarra
marginata (L., 1767), Brachycentrus subnubilu€urtis, 1834,Halesus digitatugSchrank,
1781),Potamophylax latipennigCurtis, 1834)Atherix ibis(Fabricius, 1798), Simuliidae gen.
spp., Chironomidae (Orthocladiinae) gen. spp.

The structure of bottom communities in upper resdeemost similar to that observed
before in the streams of Fennoscandia, which dreuliject to anthropogenic load. A specific
feature of these reaches is the wide occurrencadufis fliesChimarra marginatawhich have
been observed in Russia only in several riversifigunto Lake Onega and Lake Ladoga. A
significant abundance of freshwater pearl mudgaldaritifera margaritiferg, one of the most
dependent on water quality and vulnerable spewiBsse area is now shrinking deserves
particular attention.

The analysis of the saprobiological structure aofirbiocenoses showed that the most
diverse indicators arp-mesosaprobs (66.7 %) and oligosaprobes (28.6 %o)-oligo- and
oligosaprobes, typical of highly humified streame permanent in the dominating complex,
especially, in upper river reaches, it is quiteuratthat the values of Sladecek index varied
mostly within they-oligo- and oligosaprobic zone. In the lower regabierivers are the highest
saprobity indices, corresponding femesosaprobic zone and, thus, suggesting moderate
pollution. However, here they are also less thanviidues typical for polluted rivers in the
North European Russia. The values of saprobityc@sdiobtained in other examined river
reaches correspond to clear water on the scalatef wuality (purity class II).

Key words: saprobity, water quality, bottom communities
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(P5)ZOOBENTHOS OF RECREATIONAL LAKE INGOL,
KRASNOYARSK REGION, RUSSIA

L.V. BAZHINA 1?* S.P. SHULEPINAY 3 1.V. KOSMAKOV !

!Science Research Enterprise for Ecology of NatByattems, Krasnoyarsk, RUSSIA
?Scientific Research Institute of Ecology of FishReservoirs, Krasnoyarsk, RUSSIA
3Siberian Federal University, Krasnoyarsk, RUSSIA

*E-mail: librlil@mail.ru

Results of the Ingol Lake benthos survey in Au@@12—2003 are presented. Ingol Lake
is situated in the ridges of Kuznetskiy Alatau (3tzabove sea level) within 30 km to the
west from the Sharypovo town. Ingol Lake is poditwing lake. The area of its water
surface is 4.06 kfn The length — 3.5 km, maximum width is 1.5 km. fage depth is
21.1 m, maximum depth 37.5 m. Ingol Lake and theosmding territory have such a
combination of natural resources that put this @mea special place among recreational
centers not only in Sharypovo town and Krasnoyaegkon but in Russia also. Sapropelic
muds are found in the western part of the lakéhénend of 1930s valuable species of fish
were placed into the lake. Nowadays there are @irnadly species Rutilus rutilus
lacustris Esox lucius, Perca fluviatiljsand acclimatized species (two forms of vendace
Coregonus albulaCoregonus lavaretus maraenoiddssuciscus idusAbramis brama
orientalig). In 1950, the potential possibility of Ingol Laker fish acclimatization was
investigated and hydrologic and biotic conditiorislake were studied by V.N. Grese
(1955).

The Ingol Lake bottom can be visible at a depth®@meters and it is mainly the stony
or sandy-stony bottom. There are overgrown of th@aphytes on grey silt in parts of
eulittoral and sublittoral zones. They occupy 3@Pthe bottom surface between isobaths
0.5-12 m. Here the maximum values of density (tBdisands specimenfjrand of
biomass (10.08 g/fhof a benthos were registered. In a sublittoraiezat a depth of
12-20 mFontinalis are developed on black silts. As a whole, in titterél zone the
average value of the benthos density is varied ange of 14.8+£3.5 thousands
specimens/f biomass — 8.84+1.27 gfmThe most abundant here mayflies (38 %),
subdominants are aquatic mites (22 %). In biomasghipodaand Hirudinea are
prevailed (each is 20 %). In a profundal zone tpeasic plants disappearing in the depth
more than 20 m. There the homogenous distributiobottom invertebrates is noted.
Average value of the benthos density is 4.80+0tgfisands specimensinbiomass —
2.56+1.73 g/rh Here the most abunda@hironomuslarvae (52 % of the density and
58 % of the biomass), subdominants Arephipoda(27 % N and 25 % B, respectively).
At the maximum depth of 30—36 m orBhironomudarvae are noted. Totally, 53 species
from 8 classes, 30 families have been discoveredngnour collection. The maximum

values of Shannon-Weaver Index EN=3.03 bit are registered for the benthic
communities of the littoral zone (52 species). e profundal zone only 3 species are

registered and the index value decreasingHt@=0 bit. As a whole, the lake benthos
density has averaged 7.64+7.16 thousands specimfen$he average biomass is
5.70+3.14 g/rfy that is similar with results of Grese (1955) wiiea average biomass was
4.28 g/m. According to the classification of lakes on thasis of the benthic biomass
(Kitaev, 2007) the Ingol Lake belongs to the catggd the mesotrophic lakes.

Key words: benthosbiomass, biodiversity
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(O4) BIODIVERSITY OF MAYFLIES (INSECTA: EPHEMEROPTERA)
IN THE REGION OF AURES (ALGERIA): TAXONOMY, ECOLOGY AND
BIOGEOGRAPHY

N.BEBBA'*, S.F.ARIGUE 2 A. ARAB? M.E. ALAMI 3

'University Mohamed Kheider, Biskra, ALGERIA
2University of Sciences and Technology Houari BouemedAlgiers, ALGERIA
3University Abdelmalek Essaadi, Tetouan, MOROCCO
*E-mail nadjetbebbadz@yahoo.fr

This research, devoted to the study of systemdtiogeography and ecology of
Ephemeroptera, is a modest contribution to the kedge of this group of benthic
macroinvertebrates. To contribute to the knowledfthe Algerian lotic waters, a faunal
analysis of the waterways in the eastern regioAlgéria, namely the massive of Aures,
was performed. The Aures is a transverse beadmftal®00 km?. It extends between the
parallels 34°45" and 35°30' North and longitudeb5ahd 7° to the east of the international
meridian. It is placed at the junction of two magwoups that make up the Saharan Atlas
in Algeria as well as in Tunisia and that extendsam east-west direction parallel to the
Tell Atlas itself follows the southern shores o€ tMediterranean Sea. This study was
started from January 2008 to December 2009 ontés i three watersheds belong to the
great watershed of Chott Melghir: Abdi Wadi, El ABiWadi and El Hai Wadi. Sampling
of the settlements was performed a semi-quanggtiand qualitatively through the
Haveneau net, every month.

The surveys carried out in the three wadis allougtb develop a systematic repertory
of 12 species of mayflies. 4 families were ideatifi these are the Leptophlebiidae and
Caenidae belonging to the suborder of Rectrachaath infra-orders Lanceolata and
Pannota respectively; the Heptageniidae relataubmrsler of Setisura and the Baetidae
return to the suborder of Pisciforma. The Baetideethe most abundant family and the
most diverse with 8 species includifgpetis sinsepinosusan Algerian endemic and
recorded for the first time in our study area ire theadwaters. Caenidae family is
represented by two species of whi€tgeniscf. macrurg is an Algerian endemic is not
met since 1928 by H. Gauthier. The Leptophlebiiderel Heptageniidae are rarely
represented with a single species for each.

Each species of Ephemeroptera shows ecologicatrprefes for different types of
environment. Thus, the speci@aetis pavidusadorned the more eurytope and more
eurythermal. The most species are thermophilic sash Labiobaetis neglectys
Ecdyonurus rothschildi Choroterpes (Ch.) atlas Caenis luctuosa Cheleocloeon
dimorphicum etc. The Baetisgr. rhodani prefers the fresh waters of the permanent sites
situated in high altitude.

Key words: Ephemeroptera, endemic, systematic, ecology, bgrgpby
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(P6) TROPHIC STRUCTURE OF MACROZOOBENTHOS COMMUNITIES
IN LAKES WITH DIFFERENT SALINITY, THE SOUTH
OF THE OB-IRTYSH INTERFLUVE

D.M. BEZMATERNYKH?*, O.N. VDOVINA

Institute of Water and Environmental Problems, SEMarnaul, RUSSIA
*E-mail: bezmater@iwep.ru

In 2003-2011, in the framework of comprehensiventitogical studies, the benthic
macroinvertebrates of the southern Ob-Irtysh ihteef lakes were investigated. These lakes
are located in the steppe and forest-steppe zdnte Gouth of Western Siberia, within
Altai Krai and Novosibirsk Region. General watemeralization in the lakes under study
was between 0.33 and 140 gfdmll in all, 49 lakes were investigated. The asayof
trophic structure and dimensional characteristicenacrozoobenthos of lakes with different
salinity in the southern Ob-Irtysh interfluve wasreed out. Based on the predominant type of
feeding in the studied lakes four main trophic geowf aquatic organisms were specified
according to A.V. Yakovlev's classification (200Q)) collectors-detritus feeders, facultative
filterers; 2) scrapers; 3) shredders; 4) predafohe influence of water salinity and other
environmental factors on the taxonomic compositmmber and biomass of macrozoobenthos
were analyzed earlier (Bezmaternykh & Zhukova, 20t®vina & Bezmaternykh, 2016).

It is shown that the ratio of different trophic gps in benthic communities changes as
the water increases. In oligo- and subsaline la&éspecified trophic groups were found.
The most numerous were collectors-detritus feef®rs% and 50 %, respectively); they
were followed by predators in terms of the numtetypes (30 % and 29 %), shredders
(12 % and 11 %), and scrapers (7 % and 10 %). Wéhncrease of water mineralization
in hyposaline lakes, the proportion of collectoedrius feeders decreased (39 %), the
proportion of predators (35 %) and shredders (18irjeased, and the proportion of
scrapers (8 %) slightly changed. In meso- and teghee lakes, the number of trophic
groups declined, a group of scrapers disappeahedptoportion of predators (25 %)
decreased, and the role of shredders increasedo38he collectors-detritus feeders
ceased to play a leading role, their share alomig stiredders was 38 %.

The cluster analysis of the trophic structure aitbi& invertebrates has combined the
studied lakes in the following sequence. The higlsawilarity in trophic structure is
observed between the fresh—oligo- and subsalires)aken are adjacent hyposaline lakes,
and the lowest similarity is observed in the higbdyine meso- and hypersaline lakes.

The trophic structure of macroinvertebrate comnesitvithin the lakes of different
salinity changed depending on the bottom type.dnegal, the portion of predators was
lower on sandy bottoms, than on the silty ones.sflty bottoms, when water salinity
increases, a gradual increasing and then decreadintpe scrapers and shredders
proportion was observed. On sandy bottoms, withessing water salinity a trend towards
increasing of shredders proportion as well as deimg the proportion and gradual
disappearance of scrapers was noted.

It is revealed that the average of individual bissaf macrozoobenthos in the studied
lakes was determined by bottom type rather thaenmaineralization. This indicator differed
significantly for various types of bottom: it wasiam higher on the silt than on the sand.

Key words: macrozoobenthos, trophic structure, salinity, lakes
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(P7)NEW DATA ON KAMPTOZOA FROM THE KARA SEA
A.O. BORISANOVA
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Kamptozoa, or Entoprocta, is a phylum of invertédranimals which remains poorly
studied in the Seas of Russia. Only about 20 speg@re described from the Russian
Arctic Seas, mainly from the basin of the White .Skaliversity of entoprocts in the Kara
Sea still remains unstudied. In this research eattp lived as epibionts of polychaetes
and sipunculid worms were studied. Material wasectdd during 128 Expedition aboard
RV "Professor Shtokman" in August-September, 20dd &3 Expedition aboard RV
"Akademik Mstislav Keldysh" in September—Octobe@l12 to the Kara Sea. Solitary
entoprocts from the Loxosomatidae family have eend on elytrons and chaetae of the
notopodia ofEunoesp. andBylgidessp. (Polynoidae); on the gills, the parapodia end
the groove between the notopodia and the neuropofliAglaophamus malmgreni
(Nephtidae), and on the body Bhascolion stromb{Sipunculida). Five species from two
genera were foundEmschermannia ramificatdorisanova, 2016joxosomella antis
Krylova, 1985;Loxosomella brumpiiNilus, 1909),Loxosomella harmei(Schultz, 1895);
and one new speciekpxosomellasp.n. Emschermannia ramificatavas found in the
groove between the notopodia and the neuropodidgiophamus malmgreniThis
species has been described only from the Kara &eaofv. All studied representatives
were attached to a substratum by several long pséalens. Only two individuals with
buds were noted, but many representatives weredfaith developing larvae in calyxes.
Loxosomella antisvas found on the chaeta of the notopodia of pobymBunoesp. and
Bylgidessp. This species was previously described from\itiite Sea on the chaeta the
notopodia ofAntinoellasp. (Polynoidae).. antisis very usual epibiont of studied polynoids
and the representatives of this species were fgueat numbers. The distinctive feature of
L. antisis a presence of special epithelial pockets o sa&te of calyx. Buds develop in
these pockets. Individuals with buds have not eptbig calyxes, while up to 16 embryos
were found in calyxes of not budding individudlexosomella harmenvas found on the
elytrons of Polynoidae (on the edge of elytrons atmb on the internal and theouter
surfaces).L. harmeriwas earlier described from the White Sea and tbghNSea. The
individuals from the Kara Sea differ by a littlentger stalk. Buds emerge from lateral areas,
up to three buds on one side. Embryos were notnadke Several individuals of
Loxosomella brumptiwere found on the back end of the body of sipudcwliorm
Phascolion strombiL. brumptiwas earlier described from the Barents Sea. Orieidudl
was found with one young bud. Embryos were notrebdel oxosomellasp. nov. was found
on the tips of dorsal cirri and sometimes on the ¢f gills ofAglaophamus malmgrenfhis

is small species with total body length up to 2@B-Am. Stalk of the species is very short
(2040 pm) with expanded basis which covers a ti@ irri or a gill. Calyx bears
8 tentacles. Buds form from the frontal area ofyxcalup to 5 buds are developing
simultaneously. Large buds with well-developed f&mme individuals were found with one
or two developing larvae on each side of calyx, esontividuals with large oocytes in
ovaries. This species is similarltoxosomella brachystipdganzén, 1973 found on the gills
of Aglaophamus virginisn South OceanlL. brachystipesalso has very small stalk with
attachment disc, but it differs by budding areataele number and position on the gills.

This research was supported by Russian FoundafiBagic Research (projedt 15-29-02601).

Key words: Entoprocta, epibiont, Loxosomatidae, new species
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(P8) THE BENTHIC ORGANISMS IN FEEDING OF CHARS
T.E. BOUTORINA

Far Eastern State Technical Fisheries UniversitigdWwostok, RUSSIA
E-mail: boutorina@mail.ru

The benthic invertebrates form the basis of chad @ the genuSalvelinusThe chars are widely
distributed throughout the Holarctic Region, they @ssential in some reservoirs and can be the
only component of fish communities in arctic laké&urasia and North America, and play a key
role in the structure of freshwater ecosystemiseoRrctic and Pacific basins.

We used the parasites as biomarkers of animal st to study char’s food, because they
live into fish for a few months to several years &llows to investigate the composition of tikh f
diet regardless of the season and the rate oftidiges food. The chars inhabit lakes and lake-
river systems but among them are diadromous foiithsswadromous migration. The emergence
of this group occurred in the high mountain andnelgakes, arctic periglacial lakes during
deglaciation and the formation of the northern -kaker systems. This laid the foundation for
development of the original relationships betwdears; whitefish and invertebrates in these lakes,
and connection of the planktonic and benthic fdwrts. Both young and mature chars of almost
all species serve as main consumers of benthasuasttine and river-lakes ecosystems and in the
sea. The analysis of char parasite fauna makessdile to identify their main food items:
amphipods of the families Gammaridae and Pontagaegiisopods, ostracods, branchiopoda
crustaceans, larvae, pupae and imago of amphihiatiects (chironomids, trichopterids,
ephemeropterids, plecopterids, tipulids), bivalels the family Sphaeriidae, gastropods
(Lymnaeidae, Valvatidae and others), oligochaatebsalso mysids, crabs, polychaetes — in marine
environments.The juveniles of most species of dharsn rivers and streams during their first
years of life. Benthic and drifting organisms seasehe main food for salmon fry. Together with
residential mature Dolly Varden ch&alvelinus malmathey feed on drifting organisms. The
chars also consume larvae of the amphibiotic ingedhe river mouths flowing into the lakes and
in the coastal zone of lakes. The juveniles ofdtiTie chars in the Kronotskoe Lake feed on larvae
of ephemeropterids and, as a result, of beingtedesith nematod8almonema ephemeridarum.
The finding of trematod®hyllodistomum umblaserve as an indicator of fish feed on small
bivalves sphaeriids, and consuming gammarids lgatlin contamination with nematode
Cystidicola farionis The chars use all available benthos of rivergogscthe Primorye the
residential chaSalvelinus malmyds fluvial benthivorous, its food consists of angals, larvae of
amphibiotic insects and oligochaet&snfolenkoet al, 1998). Only in the upper reaches of the
Ussuri River Dolly Varden began to eat fish due pber forage, but also consumes above-
mentioned invertebrates.

The favorite char's food in many lakes of KamchagkerustaceanGammaru<f. lacustris
Pontoporeia affinis gastropods and bivalves of the genksannaea Valvata Cincinng
BoreoelonaAnisus SphaeriumPisidium EuglesalLacustrinaand others (Prozorova & Shedko,
2003), which serve as intermediate hosts of cesigd#éhocephalus truncatuacanthocephalan
Echinorhynchus salmoniegematodeCystidicola farionisand of different species of trematodes
(Boutorinaet al, 2011; Gorovaya & Boutorina, 2007). The Arctic l&alvelinus alpinysin
arctic and mountain lakes of Europe uses the lapofaamphibiotic insects, mollusks and
planktobenthos (gammarids, branchiopods and athers)

Key words: amphipods, pupa&grvaeand imago of amphibiotic insectsollusks, ostracods
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(RT2) THE UNIVERSITY OF CALIFORNIA NATURAL RESERVE
SYSTEM’'S HISTORY AND THE UCNRS SAN JOAQUIN MARSH RE SERVE
STORY

P.A. BOWLER
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The University of California Natural Reserve Syst@hCNRS) is a network of protected
natural areas throughout California. Its 39 sitedude more than 756560 acres (306168
hectares), making it the largest university-adnémed Reserve system in the world. Most
major state ecosystems are represented, from €didst@ools to inland deserts, and lush
wetlands to Sierra Nevada forests. The Reservesselve as a gateway to more than a
million acres of public lands and several are maddg partnership with state and federal
agencies. Founded in 1965 to provide undisturlettr@ments for research, education,
and public service, the Natural Reserve Systenriboiés to the understanding and wise
stewardship of the earth. Nearly 500 universitgsds use the Reserves annually and since
2010 over 700 peer-reviewed scientific reports pnbllished papers have arisen from
Reserve-based research.

The 202 acre (82 hectares) UCNRS San Joaquin MRashrve was purchased by the
University in 1970 and protects some of the lastrmants of wetlands that once covered
much of Orange County, California's flood plain.eTReserve supports a variety of
wetland habitats, including marshlands, shallowdsoand channels confined by earthen
dikes. Dry upland habitats with a restored coastale scrub community rise on the
periphery of the Reserve. The marsh is a crititgghgng place for over 100 migratory
bird species using the Pacific Flyway, and mora t#@0 bird species have been sighted in
the Reserve, including a number of endangeredreatbned species.

Ecological restoration is an important way of sumstey and improving Reserves, and
at the San Joaquin Marsh, 55 acres of wetlands e created by ecological restoration
and the removal roads, 3 acres of riparian woodland 3 acres of upland coastal sage
scrubland have been created. Roughly 40 % of #terid roads have been removed (over
3000 feet) or closed. Future plans include allowsegwater to flow into the lower areas
of the Marsh, so that as sea level rise occurssattadnarsh habitat is lost in Newport Bay
downstream, upstream replacement habitat will bebéished. This is important for the
highly endangered Ridgway Rail, a bird whose prin@opulation in the United States is
in the Newport Back Bay, and also for sustainini ssarsh habitat as an important
element of the watershed.

Key words: University of California Natural Reserve Systemftlavel restoration, UCNRS
San Joaquin Marsh Reserve
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The Caspian Sea is a unique pool of the world. éfgasents the largest closed body of
water with the peculiar conditions Wednesday. Whes Caspian ecosystem suffers a
direct impact streamflows, transporting composedasfous pollutants, including heavy
metals.

Sturgeon species of fish, including the Russiamgsion (Acipenser gueldenstaedtii)
and Persian sturgeon (Acipenser persicus), aradayes the main wealth of the Caspian
Sea. This is the most valuable relict species arthe verge of extinction and sensitively
respond to water pollution.

Due to the fact that the Russian and Persian siardeed on benthic organisms,
almost complete trophic chain reservoir, in thegams and tissues effects accumulation of
heavy metals contained in forage sites lower faadsland in soil and water.

The purpose of these studies was to determinesttes| of essential elements (copper,
zinc, iron, manganese) in the various organs astiéis of Russian and Persian sturgeon
caught in the Caspian Sea, and their basic foadsitéhe goby-Sandpiper, silverside
Caspiangtc). Were also analyzed soil samples from the Nonti@aspian Sea.

Determination of heavy metals produced by atomgmgition spectroscopy using
atomic absorption spectrometer MGA-MD 915 was m&itmcentration studied elements
expressed in mg/kg dry weight. The results wergestdd to statistical processing.

Analysis of the results of the studies demonstriieccomplexity of chemical elements
accumulation in fish. The bioaccumulation of metatster organisms depends on their
specific features, physiological state, as welfrasn Wednesday. When the metals in the
body of the Russian and Persian sturgeon is ungwdistributed, depending on the
functional characteristics of bodies involved intatmlic processes, and their cumulative
characteristics. As a result of data analysis t@mmgjtative content of heavy metals studied
in organs and tissues of both Russian and Perdiagesn revealed the following
descending series according to their accumulatighe body:

Fe>2Zn>Cu> Mn

It has been shown that accumulation of essentehehts in benthic organisms is
closely related to their concentration in substratee varying degree of accumulation of
metals in the body of the Russian and Persianetmgdepends on heavy metals level in
the forage sites such as goby-Sandpiper and siee@aspian.

Keywords: Russian sturgeon, Persian sturgeon, Caspian Seacbumulation, trace elements
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(O6) CONCORDANCE IN BIOLOGICAL CONDITION AND
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Aquatic assemblage responses to abiotic varialilesld differ in a water body, and
concordance should be low with different respomagedtories to stressors as the most
plausible reason restricting their concordance. d&veloped MMIs to compare
assessments between diatom and macroinvertebsgmblages in Chinese arid streams.
We evaluated concordance of MMIs apediversity between assemblages in their
response to environmental disturbances. Concordanessessments between the two
assemblages was weak. Test sites with impairedrdi&nd macroinverterbrate MMI
scores had higher nitrate concentrations and pdlykigbitat disturbance than test sites
with unimpaired MMI scores. The natural-variatiatjusted diatom MMI was sensitive to
gradients in maximum velocity, discharge, and & concentrations. The
macroinvertebrate MMI responded strongly to wateptth, maximum velocity, and
O-Eninite CONcentrations. Diatorf-diversity associated with Oxfe concentrations and
maximum velocity was different from that of macnentebrates-diversity. Assessment of
ecological condition and response trajectories dfliMind g-diversity to disturbances
differed between diatom and macroinvertebrate alstsgyes. This supports use of multiple
biological assemblages with differing ecologicatl dmogeographical traits in assessments
of biological condition and biological diversity.

Key words: MMI, diversity, natural variability, stressors, rdom forest
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The Caucasus is a region of particular intereststodying the diversity of rheophilic
communities of amphibiotic insects. Researchesiedaout in the Terek River basin earlier,
were originally devoted to applied problems (assess$s of natural forage of fish of small
agricultural reservoirs) (Selegenenko, 19518), are nowadays focused also on studying and
conservation of the aquatic ecosystems biodiverSity far, we have gained a substantial
collection material on a number of aquatic animalugs. The studies were conducted for
certain groups of aquatic organisms, in particdaddisflies, mayflies, stoneflies, dragonflies,
bugs, beetles, gnatgtc. (Kornoukhova, 1976, 1996; Cherchesova, 1987, 2QIR4;
Cherchesova & Zhiltsova, 2006; Khatukhov & Yakimdg97, 1998, 1999, 2000, 2001;
Shapovaloet al, 2012, and so on).

In the North Caucasus streams, the aquatic indectgnate in the benthos of mountain
rivers both in a quantitative sense and in numidespecies. The specific structure of
hydrobionts is typical for many of mountain rivéfsie dominant groups in the benthic samples
are often represented such as in this example:nigybptera — 36 %, Trichoptera — 27 %,
Plecoptera — 18 % and Diptera — 14 %. The shaepoésentatives of Odonata and Coleoptera
fluctuates from 0.5 to 5 %, depending on a watesstype (Shapovalov, 2011). Amphibiotic
insects in the small river benthos and spring &esfkthe Central Caucasus, along with
amphipods, are a major component of freshwateysewss. The basis of zoobenthos of spring
creeks is made by amphipods (the gegaasmaruy which is in the springs all year round; the
gradual decline of biomass associated with the smanuatic insects emergence.

Biomass of zoobenthos in the bottom communitieswadll streams is upper than in rivers.
and it annually varies from 2.5 to 3.5 peaks ieastrs, while in the rivers the biomass is
fluctuated stronger reaching 6—7 peaks. The bagkgrgroups in the zoobenthos of plain
rivers reaches are dipterans (in particular, lama€hironomidae) and caddisflies (mainly
Hydropsychg However, their number is low and rarely reachésv hundred ind/m?2.

The fish food supply of mountain sites of the r&vés also poor and is represented
mainly by Orthocladiinae larvae. In June and Jag/density in mountain streams is about
380-450 ind/m? and biomass hardly reached 0.5+/in3 ghe biomass is depended from
amphibiotic insects phenology (emergence of inyeutsl also from sudden changes of
water discharge during high and low water.

In the result of the study it was revealed thatariban 600 species of aquatic invertebrates
inhabit small rivers and spring creeks of the negand the essential part of which is aquatic
insects — stoneflies, dragonflies, mayflies, watays, water beetles and dipterans. More than
50 % of the species composition is representedplbgrens.

Key words:. streams, springs, aquatic insects, North Ossetia
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Dataon the animals used in monitoring of heavy metathe water environment it is shown
(DeForestet al, 2007) that there is a negative link between eoimation of minerals in the
environment (water) and a bioaccumulative factohkRB BAF is the relation of an element
concentration in organism (mkg/g dry mass) to igsalved concentration in water (mkg/ml)
(DeForeset al, 2007). It is known that water organisms posaessmber of the mechanisms
capable to resist to excess amount of metals lyatemn of the speed of a filtration (Alimov,
1981), an increase in time of isolation from theviremment in the closed shell, active
regulation (White & Rainbow, 1982), kinetics of mist accumulation on the saturation
mechanism (Simkiss &Tailor, 1989), disposal of escef metals during the critical periods of
life of organisms with part of weight (spawningp@stspawning state — Kavun, 1990), storage
in granules in an inactive form (Brown, 1982). &lese mechanisms, except the last ones,
explain well a decrease in value of a BAF at irsgeia metal pollution of the environment.
Advantage of the seaweed — bioindicators is trey Hren't capable to be isolated from the
environment. Polysaccharides of a cellular walsedweed are depot of heavy metals, link
metals by strong covalent and ionic bond. This gfametals is removed from the plants only at
destruction of tallom. Such a bond allowed reseagcto claim that seaweeds are to a lesser
extent capable to regulate the chemical compositimiuding the concentration of heavy
metals. The relation between BAF of seaweed andettration of the dissolved metals in the
environment has been investigated in our work leydata from literature. It is shown that
reliable negative bonds observed for Fe, Cr, Mn,@n and Ni. For Pb, Cd and Hg bond is
insufficiently expressed though the tendency resngable).

Table. Coefficients of correlation between BAF of seaweentls water metal concentrations (*the
coefficient is reliableg=0.01;**the coefficient is reliabley=0.05, n — the number of a sample)

Hg Cd Pb Cr Cu Zn Fe Mn Ni
Rcorr| -0.16 -0.22** -0.01 -0.22 -0.68* -0.50%  -0.531 -G4 -0.43*
n 31 137 130 69 137 74 59 40 39

In order a reliable negative bond between BAF adent of metals in water existed in
seaweeds, the mechanisms of avoiding of the iremlee@ncentration of metals should exist.
The mechanisms of passive (by a gradient of coratiemt) and active removal of metals in
plants are studied very insufficiently, though tieiistence is supposed (Burdin & Zolotukhina,
1989; Burdinet al, 1990). It is known that seaweeds allocate a largeunt of organic
substances — lifetime metabolites, which quantigkes from 3 to 50 % of everything
synthesized during a day of substance (Haylov &dRowa, 1966). The quantity of lifetime
metabolites, including polysaccharides, phenolibsgnces, lipids increase in stressful
situations (Voskoboynikoet al, 2007). Formation around a tallom of a layerhef kfetime
metabolites capable to binding and, thus, deaittiyanetals out of an alga in a stressful
situation of pollution, matches for the role of thechanism of disposal of excess of metals.

Thus, it is possible to claim unambiguously thaawsed, despite a visible lack of
mechanisms of control of accumulation of metalsjadly cope with it not worse, than animals.

Key words: heavy metals, microelements, seaweeds, bioindjdaitmccumulative factor
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Recent human activities including destruction dbites, pollution, and transportation of
non-native species have caused major impacts ahvileer ecosystems and serious
decline of biodiversity of freshwater fauna. Howevié remains unclear how human
activities before civilization have affected frestter ecosystems. Community structure
and species composition of freshwater ecosystemdnoave been altered by also pre-
industrial agriculture and transportation of nomreaspecies through cultural exchanges.
In the present study, we tested this hypothesigguseshwater molluskan fauna in eastern
Japan. We estimated species composition of themineiolluskan fauna by investigations
of subfossils found in ancient ruins. In additiomlecular phylogenies were also used to
estimate population histories.

A number of ruins of before the fifth century haxeen discovered in the eastern parts
of Japan. Some of these ruins include shell moaodgposed of freshwater Mollusca. We
estimated species composition of the freshwatelusiadn fauna of more than 1500 years
ago by examining the records of species compositfdhese shell mounds. Although the
molluskan species occurred from the ruins were Ijntsvse collected for food, these are
still useful to estimate diversity of freshwateurfia in eastern Japan before civilization.

The shell mounds of the middle Johmon ruins appnately 5000 years ago included
species such agiviparus japonicaand Sinanodonta lautan high frequency. However,
these shell mounds included no specimengigiparus chinensisindSinotaia quadrata
which are the most dominant species in the cur@shwater molluskan fauna of the
eastern parts of Japan. In these regivhghinensidirst appeared in the shell mounds of
approximately 3000 years ago aBdquadratan those of approximately 1700 years ago.
These findings suggest thét chinensisand S. quadratawere very rare or absent in the
eastern parts of Japan before the priods of 30@6syego. These species have increased
density or expanded their distributions after 800 years ago when paddy rice was
introduced to these regions. The increase of deositlistribution ranges of. chinensis
andS. quadrataare most likely to be caused by the spreads afyéelds, because both
of these species are the most abundant speciesgatfmermollusks found in the paddy
fields. Molecular phylogenetic analyses of thesecgs using mitochondrial DNA suggest
thatS. quadratawas anthropogenically introduced from Asian ciatihandV. chinensis
expanded its distribution range fairly recently.e$t findinds support the hypothesis of
historical changes of faunal composisiton as atresthuman activity before civilization.

Key words: nonnative species, shell mounds, Viviparus
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(P9)POPULATION DYNAMICS OF PIKEPERCH ( SANDER LUCIOPERCA
IN LAKE PEIPSI-PSKOV (PIHKVA)
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Pikeperch $ander luciopercais an important commercial fish species in LalepBi-
Pskov (Pihkva). We have analyzed its stock size@opllation parameters using as the
input dataset commercial fishery statistics inahgdicatch dynamics, age and length-
weight compositions since 1980 to 2009. The factetdtive isolation of Lakes Pskov
(Pihnkva) and Peipsi along with independent fisteeiie these two water bodies gives
grounds for separate analysis of two subunits®pikeperch stock.

Retrospective analysis of stock dynamics and figghimortality was carried out by
means of Virtual Population Analysis (VPA) with tng based on catch per unit of effort
(CPUE) data.

The results indicate that the average pikeperatksze in Lake Pskov (Pihkva) was
0.998 min individuals, biomass — 534.6 tons; ind.d&keipsi those values were 23.9 min
individuals and 4436.8 tons, accordingly. Abruptrease of pikeperch stock was
observed in the middle of 1980. Maximum stock bissnan Lake Pskov (Pihkva) was
registered in the period of 1988-1990, in Lake §ieian the period of 2001-2003.

Age groups from 1+ to 5+ make a main contributmithie stock biomass in both lakes.
Total stock size changes are controlled by dynaroicsecruits (age 0+). Maximum
abundance of recruits was observed in 1985, 1988]1,1and 2005 in Lake Pskov
(Pihkva) and in 1991, 2001, 2005 in Lake Peipsie Télation between appearance of
large cohorts in two lakes turns out to be ratheakv(r=0.26). This suggests that the
recruitment in different lakes may be controlleddifferent factors.

Fishing mortality of pikeperch has maximum values the adult age groups (from
7+ to 9+) and has positive trend which indicates ithcreasing of fishery pressure to
pikeperch population.

Calculation based on the application of equilibridgnamic pool model using
Thompson-Bell algorithm showed that yield per ré@c(YPR) is close to maximum
values. The one in Lake Pskov (Pihkva) is 277.4qlit at instantaneous fishing
mortality F=0.58 yeat. In Lake Peipsi maximum YPR is 285.3 g/recruiFa0.70 year.
The fishing mortality at the end of investigatedripg (averaged for 2005-2009) is
0.46 year in Lake Pskov (Pihkva) and 0.43 yéam Lake Peipsi.

Key words: Lake Peipsi-Pskov (Pihkva), stock assessment, atipuldynamics, pikeperch
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(O10)MICROSPORIDIAN PARASITES FOUND IN THE HEMOLYMPH OF
ENDEMIC AMPHIPODS FROM DIFFERENT LOCATIONS
OF LAKE BAIKAL
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Microsporidia are obligate intracellular parasifest cause infection all eukariotic organisms.
The number of described species of microsporiditudes some 187 genera and over 1400
species. Almost half species of microsporidia amecied aquatic organisms and about
50 genera are infected aquatic arthropods. Theasitgas have an influence on the sex ratio of
arthropod populations, the behavior of the hostthadhost population dynamics.

Lake Baikal is the deepest and one of the old&sslan the world. Among macroinver-
tebrates the first place by the number of speciethé lake is occupied by amphipods.
Amphipods in the lake are represented by more 8&hendemic species and subspecies.
Amphipods inhabit almost all depths and all typesubstrates in Lake Baikal. The age and
geographic isolation of this group of organisms @sak possible to study the relationships
between parasites and hosts, evolution and getiedisity of the parasites. The subject of our
investigation is to test endemic deep-water atwtdit Baikalian amphipods on microsporidia
contamination. In our study we used molecular-gemethniques (SSU rDNA (small subunit
ribosomal DNA) sequencing) to detect the microsjimiin the hemolymph of several endemic
amphipod species from Lake Baikal. We have obtak@cucleotide sequences of DNA
microsporidia length of 653 bp frodcantagammarus loppaceus longispinus, A. maculosus
Pallasea cancellyEulimnogammarus verrucosus. cyaneusk . marituji Phylogenetic tree
was constructed with Mega 6.1 software on the lbddbese sequences and four separate
clusters were identified. The first and third dlustare presented by polyphyletic genus —
Microsporidium (microsporidia DNA sequences from the hemolymphnekt amphipods:

A. maculosusP. cancellusE.verrucosusk. cyaneus Also, the third cluster includes genus
Enterocytospora, which previously were not idegtifin Baikalian amphipods. The second
cluster is united microsporidia DNA sequences lggianto the genus Dictyocoela (found in
speciesA. loppaceus longispinuB. cancellusk. verrucosusE. marituj). The fourth cluster is
combained the sequences related to the ggasemgfound in speciesE. verrucosus Also

we conducted assessment of individual infectioarophipods by microsporidia, because for
contamination of microsporidia we analyzed amphspisdm different habitats Lake Baikal
(Bolshie Koty Bay and Listvenichny Bay), and thenioéymph samples used for the PCR
analysis were mostly pooled from several individamiphipods (1-50 individual in sample).
E. verrucosusfrom Bolshie Koty Bay also showed low level of iidual infection by
microsporidia equal to 0.8-1 %. At the same time,amphipod species collected in
Listvenichny Bay [E. verrucosusE. marituj, P. cancellus had high percent of infected
individuals compare to Bolshie Koty: 5-16 %. Onetttd explanations of this fact can be
environmental changes in the littoral of Lake Bhit@served in recent years (particularly along
the coastline of Listvenichny Bay). This is dudgittors such as the: change the composition of
flora, high anthropogenic load and high concemtnatiof sewage components — thermotolerant
coliform bacteria (320 CFU/100 ml).

This research partially was supported by grantsBRRA? 14-04-00501 ande 15-04-06685, the design of
the Ministry of Education goszadaniya 6.382.2014#ént of Russian Science Foundatiénl4-14-00400.

Key words: Baikalian amphipods, Microsporidia, SSU rDNA
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(O11)STRUCTURE AND ELECTRICAL PROPERTIES
OF SILICA-ORGANIC CRYSTAL-LIKE COMPOSITE SPICULES
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There are around 600 species belong to the clagsescalled glass (Hyalospongia) or six
radial (Hexactinellida) sponges. These spongesraccwmarine waters in all oceans at
depths from 10 to 6770 m with low temperaturesrefure, they grow very slowly and
live for hundreds of years. Glass sponges are aecyent animals and highly unusual in
that their major tissue component is a giant "syinay' that ramifies throughout the entire
body. They have amazing diversity of spicules. @ogdicic spicules of the glass sponges
are composed of chemically inert materials. Mirizeal remnants of siliceous spicules
composed of chemically inert materials are preskimesedimentary rocks and provide
evidence of the ecological state of the ancienssgiiere. The physic properties of
organosilicic spicule materials (microdensity, Yumgdule, light transmission) are close
with amorphous silica, but they have birefringenttegt indicates their high ordered
anisotropic  crystal-like nature. Spicules demonstra their capacity for
thermoluminescence and triboluminescence. The getklight emission may be used by
symbiotic bacteria on the spicule surface. Alsy thave electrical resistance and are able
to piezoelectric effect. Piezoelectric propertiéo@anosilicon spicules seems to be due
to their complex multilayered organization. Theseariechanical tension between layers in
different parts of spicules, which is removed upadestruction of the spicule. The
discovery of triboluminescence in spicules of deep-hexactinellid sponges suggests that
the spicules may provide photons to the photosgizhy symbionts living in them. It is
likely that under certain conditions the spongelitsay provide its own symbionts with
light energy. The discovery of piezoelectric effest living composite organosilicon
materials may contribute to the creation of bionmimenaterials capable of generating
light emission. This, in turn, may be used in vasiaechnical constructions for the
transformation of energy.

Key worlds: glass sponges, Hexactinellida, silicaorganic spsuipiezoelectric effect



50 3rd International Symposium of Benthological Society of Asia

(O12)STUDIES OF LAKE FLOODING DYNAMIC USING SATELLITE
AND AERIAL IMAGERY
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Today the modern methods for freshwater monitousigg satellites (ST) have moved to
a new level. Now it is possible to observe wateadié® coastlines, depth of its freezing,
levels of water using, strength and duration of #ied surge, and other important
parameters with ST. For the definition of lake bdames only enough pictures with good
resolution and coordinates, but for other taskssimecialized equipment and a complex
mathematical apparatus are required. Thus, tordeterthe ice thickness it is necessary to
obtain images made at different radio frequencybgMitnick & Kuzlyakina, 2013). The
wind speed at the surface of reservoirs is posgibldetermine by calculation of the
frequency difference between the wave crests (bkti& Mitnick, 2005). To determine
the lake water level it is necessary to use thalSheters. According to the response time
from the water surface with the highest accuracy fgossible to determine the lake water
level. There is a special ST monitoring internagigorogram for large lakes — DAHITI. In
this web-site it is possible to find much inforneatiabout the Khanka Lake water level
dynamic (Trusenkova & Mitnick, 2016), as this laikeincluded in the list for the ST
monitoring. The most interesting studies of watepbsystems, in my opinion, it is
determination of change of the gravitational fié&F) in the areas of the water reservoirs
diversion. The fact is that, depending on the sittwekness or ground water volume at a
given point the GF is changing (Mitnick & Hazano2816). For definition of dynamics
of change of the GF the system from two STs rajainound the earth on a certain
interval from each other is used. In case of irsgear decrease of the GF intensity under
the first ST, it either slow down, or acceleratéad it is possible to determine the GF
changes based on these changes and define thewshtere is on the earth surface but
also in its inside. There are some cases when WHirg's isn't suitable but quadracop
(QC) can be recommended — when it is necessaryate rabservation quickly and get
pictures with high resolution, when cloudy weatls¢sys or at night. Today the ST
pictures can be obtained with the good resolutian the maximal size of a studied point,
even on the most modern ST systems, will be nat tlkan 0.1 th The using of QC is
possible in case of clouds, at night, and qualitplitained pictures is much higher than
those getting by ST. There are some negative sidige QC using: impossibility to use it
in rain and strong wind, near airports, militaryjesits etc The Khanka Lake flooding
study with QC has shown its efficiency and prefesmn For example, ST pictures did not
show the considerable lake area expansion at figodiut this expansion was obviously
shown by QC. Use of ST images was improper for rémd coastline determination
because in a case when thickness of water doesee@ 0.5 m, in ST pictures the water
surface was shown as terrestrial. The places vetise coastal or floating vegetation are
also identified by ST as a solid surface but it wasin reality.

Key words: quadcopter, satellite, observation, water ecosystem
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The study of metabolic processes is a very impbdeea of science. Understanding of the
metabolic processes can open a wide range of apiphs. As cell activity of any aerobic
organism needs two components oxygen, and the texidgroducts, metabolic chains in
the small-sized organisms can be similar to thgelstr representatives of animals.
Moreover, these mechanisms may be similar moddiespecific conditions when type of
food may be changed. It should be assumed thdieiman upon the transition from a
meat diet to a complete vegetarian the same presess insects, birdsfc take place.
Investigating of more primitive life forms than higr mammals easier to understand the
physiology of all animals (Drozdov & Drozdov, 2019)he physiology of the animals
more developed in evolutionary sense includes aackes of adaptive mechanisms that
complicates the understanding of functioning ofoafjanisms in general. It is difficult to
understand when one mechanism is switched off,aaradher is being switched on. In
insects, such as, for example, caddisflies, thgeari adaptive mechanisms are much less
and that simplifies researches on metabolic meshaniUsing the NMR methods (nuclear
magnetic resonance) to study of metabolic procesassdhegan recently, in 1984, by Jeremy
Nicholson who showed that it is possible to deBmestence of a diabetes in patients by the
nuclear magnetic resonances spectroscopy methadisigk& Antti, 2002; Lenz & Wilson,
2007). Since that moment the nuclear magnetic aemenresearches took the important place
in studying of processes of metabolism togethedr thi# mass spectrometry. In 2007 within the
program "Human Metabolome” the scientists of thevéisity of Alberta (Canada) have
described 2500 metabolites of the human biologigstem (Wishaet al, 2007; Wishaet al,
2009). In recent years the interest to insect roésab study is increasing. Thus in 2006 with
use of the NMR methods the walking sticks metaimoligas studied (Aaroat al, 2006). In
2008, the changes in the metabolite compositiathetobacco sphinx caterpillars have been
investigated (Chitchol Phalarakshal, 2008). Modern techniques let even to investitfate
lipid metabolism noninvasively and vivo (Schilling et al, 2012). The goal of our work is the
studying of the metabolic composition of caddisfi&ecording to the used food. The different
taxon of caddisflies may be close evolutionarilyditier on the metabolic types which depends
on food type. By now it is not fully known, what [@imary reasons in the nutrition
physiological changes of the organism — physioldgitianges of an organism in general, or
changes of intestinal microorganisms which takie@giart in the food fermentation.

Key words: metabolic processes, caddisflies, nuclear magnegsonance (NMR)
spectroscopynethods
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(O14) AQUATIC INSECT COMMUNITY MONITORING IN
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Myanmar is one of the most biodiverse countriesAsia and is biogeographically
interesting area; however, anthropogenic activisesh as deforestation, mining, river
regulation and agriculture have resulted in envitental degradation and biodiversity
loss. Since the law on the preservation of thernwvater quality has not been enacted,
continuous biomonitoring plays an important roke.adddition, the exact identification of
the occurrence species is still very poor. We lareducted qualitative macroinvertebrate
sampling in the %39 orders gravel bed stream in the Southern Chine Skdiich is
located in the southernmost of the Arakan Mountainse 2012. As for Trichoptera, the
twenty one species belonging to 15 genera andrhdiéa has been recorded for the first
time, and most of them are originally from Indo-Hilaya mountains. Among many of the
river environment has been degraded by human adtiosn evidence that this region is
biologically valuable, and the identified speciesceime indicators for environmental
conservation. However, effect of shifting cultivation outflow of sediment to the river is
increasingly concerned. In many other regions, hgdroelectric dams are being planned
or constructed without an environmental impact sssent. In both academic and social
aspects, biomonitoring of aquatic insect commuisityery important.

Key words: anthropogenic impagbiomonitoring, environment conservation, Myanmar
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(O15)GENE-ENVIRONMENTAL ASSOCIATION OF STONEFLIES
ACROSS ENVIRONMENTAL GRADIENTS IN JAPAN
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Global climatic change threatens to transform hiediity and habitat ranges of organism
through natural selection. Number of genes anduarenvironmental factors related to
climatic change may drive this adaptive change.r@fioee, modelling of genome-wide
association between genes and environments aressaggeto predict the ecological
consequences of global climatic change. Restrietittn Associated DNA sequencing
(RAD-seq) is a powerful new method to generate hgggegome-wide sequencing data.
This approach can be applied to non-model organisnsgquence thousands of loci for
hundreds of individuals rapidly and at low costgarlless of the genome size and
previous genomic knowledge. We generated a genwadie- sequencing libraries of
Nemourasp.n.,Obioteryx femorali@ndRhabiopteryx japonicaf stream insect stoneflies
(Plecoptera) using RAD-seq of allopatric populatia@ollected at 4 geographical regions
throughout Japan: Sapporo, Sendai, Gifu and MaisayaVe examined evolutionary
processes of local adaptation and genomic evolutomg national wide climatic
gradients in Japan. DNA extracted from each indigldvere use for library construction
with specific index for lllumina Hiseq 250@e novoassembly, read alignment and SNP
discovery were conducted using stacks v 1.32 pipeliThe RAD library yielded
309 779 500 reads with 150 bp average length. Al toft 4000 SNPs were allelic
associated with altitude. Our findings highlighé thower of recent genomics approaches
to resolve patterns of gene flow in stoneflies.

Key words: genomics, altitude, Plecoptera, Japan
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(O16)ALDERFLIES (INSECTA: MEGALOPTERA) OF MONGOLIA,
WITH A NEW DISTRIBUTION
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The Megaloptera of Mongolia has been studied duti®g9—1995, by foreign scientists
and however, there is no complete species data #fielgenus in our country. Our study
is reportingSialis species including data of aquatic insect projeotsducted in Mongolia
and other literatures. There are three speciesdedaon Mongolia, with a new distribution
of speciesSialis levanidova&/shivkova, 1980. We are identified 288 individuatdlected
from 65 sites throughout Mongolia. Identificatioeyls for three species of males are
provided.

Key words: Sialis distribution, identification key, Mongolia
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(O17) EGG DEVELOPMENT AND THERMAL ADAPTATION IN THREE
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Egg developmental features including hatching mteation, developmental rate, thermal
threshold, and required amount of heat, were emmaied to evidence thermal
adaptations in three ephemerid mayflieSphemera orientalis E. strigata and

E. separigata which show a unique pattern of distribution alatitudinal gradient in
Korean streams. Eggs &. strigataand E. separigatawere incubated at six different
constant temperatures between 0 °C and 30 °C wi@ thterval in 1999, and those of
E. orientalisbetween 10 °C and 35 °C with 5 °C interval in 2083atching success rates
within  threshold temperatures were 76.72-93.86 % Hphemera orientalis
80.52-93.79 % irE. strigatg and 91.49-95.77 % iB. separigataMean hatching rates
increased slightly as the temperatures increasedl the species, but the difference was
significant (R, 1511.91, p<0.01) only irE. strigata particularly at 6 °C. Cumulative
hatching rates at each temperature showed a sigratzitionship to the time in all the
species, but they showed somewhat longer hatchirgtidns at lower temperatures. Egg
developmental rates showed a linear relationshifemaperature in all the species with
high determinant coefficient %0.9878 forE. orientalis *=0.9578 forE. strigata and
r’=0.9628 forE. separigat® but the slopes were different depending on thecies
(y=—0.0833 + 0.0086x folE. orientalis y=-0.0109 + 0.0052x foE. strigata and
y=-0.0089 + 0.0046x forE. separigath The derived thermal threshold of egg
development irkE. orientalis(9.2 °C) was much higher than thatdnstrigata(2,11 °C) or

in E. separigata(1.92 °C). Total amount of accumulate degree dgdBD) was
significantly different (F ¢=18.72, p<0.01) between the species (242.60. igeparigata
221.83 inE. strigata and 115.69 irkE. orientalis In conclusion, the egg developmental
features of thes&phemeraspecies well explain their altitudinal distribut® in Korean
stream channels. Egg development experiments @lieated in 2016 to investigate temporal
differences of thermal adaptation induced by emwvitental changes for last 13—17 years.

Key words: egg development, altitude gradients, thermal ad@mtaephemerid mayflies
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The order Plecoptera is a relatively small taxomsécts with approximately 3500 species
in the world. However, the stonefly fauna of ther&m peninsula is still incompletely
known. Plecoptera were investigated from Gapyedegns in Gyeonggi-do, Korea, from
2012 to 2014 using Malaise traps. Specimens aepred in 80 % alcohol. As a result,
the specimens comprised 14 identified speciesudnf one new species and two new
Korean recordsAmphinemura coreanZwick, 1973, Amphinemura Steinmaniiwick,
1973, Haploperla maritima Wu, 1929, Nemoura geeiWu 1929, Nemoura papilla
Okamoto, 1922Nemoura problematicZwick, 1973,Paraleuctra cerciatOkamoto, 1922,
Perlomyia levanidovaézhiltzova) 1975,Perlomyia mahunkafZwick) 1973, Perlomyia
smithaeNelson & Hanson, 197®erlomyiasp. KO1 Muranyiet al, 2014, Perlomyia
sp.n. andSweltsa coloratdNelson & Hanson, 1973. The unknown malePeflomyiasp.
KO1 is describedNemoura problematicaZwick, 1973stat. n is considered as senior
synonym ofN. jilinensisZhu & Yang, 2003%yn. n The total number of Plecoptera species
known form Korea now equals 85.

This work was supported by a grant from the Nationatitute of Biological Resources (NIBR), funded
by the Ministry of Environment (MOE) of the Repeibli Korea (NIBR201601203).

Keywords: Plecoptera, new species, new records, Gapyeongsti€éarea
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Microbial communities involved in key processedrahsformation of selenium in natural
waters.In prokaryotes, selenium is readily metabolized padicipate in a full range of
metabolic functions including assimilation, methiida, detoxification, and anaerobic
respiration (Stolet al, 2006).

The oxyanions selenate and selenite are the doimicams of selenium that are
naturally found in freshwater and saltwater. Thardiution of the different species may
vary with the environment, but typically solubldeseate and selenite are found in the oxic
zone and the insoluble Se(0) is more abundang imtioxic zone (Heider & Boeck, 1994).
In addition, the selenium in sea water is assatiafiéh dispersed organic matter, the main
source of which are dying of plankton organismsl¢Bkinaet al, 2012).

Oxyanions of selenium areterminal electron acceptors in anaerobic respmatio
forming distinct nanoparticles of elemental selemi$eQ? - SeQ” - Sé€.

Although selenite oxidation occurs in oxic watdne tsole presence of dissolved
oxygen is not enough to transform selenite intersae. Selenite oxidation is enhanced by
factors that favour the abundance of strong oxglanthe water column, such as redox-
active transition metals (iron and manganese) dved presence of selenite-oxidizing
bacteria (Maheet al, 2009).

Oxidation of elemental selenium to seleniteBacillus megateriumvas described in
1981 (Sarathchandra & Watkinson, 1981).

Marine phytoplankton forming the volatile organiengpounds dimethylselenide and
dimethyldiselenideNutrient evaporation of selenium from sea watethm atmosphere is
estimated at 5000—8000 tons per y@#iagu, 1989; Fordyce, 2012).

Key words: transformation of selenium in natural watergssimilation, methylation,
anaerobic respiration
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(O19) ASIAN CADDISFLIES (INSECTA, TRICHOPTERA): PAST,
PRESENT, AND FUTURE

V.D. IVANOV*, S.I. MELNITSKY

Department of Entomology, St. Petersburg State étsity, Saint Petersburg, RUSSIA
*E-mail: vladi@VI11007.spb.edu

Asia is the largest part of the world with excepéilty high landscape and geographical
diversity. It includes several biogeographical oegi Palearctic (West and East), Oriental,
and Afrotropical; traditionally these regions aetated to the general framework by Wallace
(1876), although the growing data on Trichopterstritiution and faunas challenge this
scheme. The Oriental region including more thanO4@@scribed extant species of
Trichoptera is the richest among all biogeograpbgions. Palearctic region is rather species
rich; its subdivision into East Palearctic and Wesilearctic is apparent although the
Palearctic regional borders as well as border letviast and West Palearctic are debatable.
The data show that West Siberia, Turkey, and Wasthave West Palearctic faunas, and the
faunas of Central Asia are very different from thkated faunas of Eastern Siberia, Northern
China, Korean Peninsula, Japan, and Far East gidiEresence of the Afrotropical faunas
is minimal in the ultimate south-west of Asia. Tipeesent distribution of faunas is
explainable by the existing barriers preventing fdueal exchange. These barriers are the
regions with unfavorable landscapes: deserts, scdarge swamps, areas of mineralized
waters. Trichoptera are known in the sediments si Arom the Mesozoic; the oldest
remains of modern Amphiesmenoptera after splihefstem-group Protomeropina (ancestral
Amphiesmenoptera) represented by wing imprints vierad in the Triassic of Central Asia.
The past faunas represented in sediments mostlings and body fragments are sometimes
difficult to interpret because of lack of properadicters; nevertheless, larvae of
Brachycentridae, Leptoceridae, adults of a fewrdgxtag, Glossosomatidae, Phryganeidae)
and extinct (Baissoferidae, Vitimotauliidae, Dysongae) families, and various Trichoptera
larval cases are known since the Upper Jurassit ewdCretaceous of Siberia. Numerous
findings of the fossil Mesozoic Trichoptera wereamtly described from the Cretaceous beds
of China. Another excellent source of knowledgéheffossil Trichoptera is the resins known
from the Middle Cretaceous (Burmese and Taimyr as)pis analysis meets the criteria of
modern taxonomy, so the direct comparison with éx¢ant faunas is possible. The
composition of Mesozoic amber faunas of Asia shswgimilarity to the Cenozoic faunas of
the European amber deposits. The development ofidptera faunas in the Cenozoic is
poorly known, although the local Miocene fauna t#v&polie (northern piedmonts of the
Caucasus) rich in Limnephilidae reveals similaiitghe modern faunas of the region. Future
development of faunas is dependent on climatic gdaeemd human impact. The global
warming brings warmer winters and more wet clim&@sring to Trichoptera in the larger
part of Palearctic; a few faunistic barriers migéatshifted northwards. Central Asia, contrary,
would have lesser glaciation and some desiccatEnredsing the Trichoptera diversity.
Human impact in the tropical areas brings defotiesiaand pollution and, hence, the most
urgent need is to describe the tropical Trichoptmuaas of Asia before they will be damaged
by civilization.

Key words: fauna, caddis-flies, Asia, biogeography
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(P11) FIRST RECORD OF GYNACANTHA BASIGUTTATA(ODONATA:
AESHNIDAE) FROM KOREA

K.S. JUNG, M. LEE, J.E. LEE*

Department of Biological Science, Andong Nationaivdrsity, Andong-si,
Republic of KOREA
*E-mail: jelee@anu.ac.kr

The aeshnid specig€synacantha basiguttat&elys, 1882 is reported for the first time in
Korea. The genussynacanthaRambur, 1842, within subfamily Aeshninae and family
Aeshnidae is represented by 87 species world-widegpecially in the tropic and
subtropic regions, and two species are known frareK including the newly recorded
speciess. basiguttata

G. basiguttata a listed species in [IUCN Red List of Threatengekctes as "Least
Concern (ver. 3.1)" grade, is collected in Jejardl The genus is large in size and among
the migratory Odonata, so this species might maghaim tropic or subtropic country. In
this study morphological description and taxonokeag of G. basiguttateare provided.

This work was supported by a grant from the Nationatitute of Biological Resources (NIBR), funded
by the Ministry of Environment (MOE) of the Repeibli Korea (NIBR201601203).

Key words: Gynacantha basiguttata, Aeshnidae, Korean Odonata
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(P12)BIOCHEMICAL INDEXES AS INDICATORS OF QUALITATIVE
CONDITION OF ZOOBENTHOS IN THE RIVER BOLSHAYA (WEST
KAMCHATKA)

E.l. KALCHENKO*, T.N. TRAVINA

Kamchatka Research Institute of Fisheries and Oogeaaphy, Petropavlovsk-Kamchatsky,
RUSSIA. *E-mail: kalchenko.e.i@kamniro.ru

Zoobenthos is the major source of food for juvenileiftasalmon in river ecosystems
(Levanidov, 1969; Chebanova, 2002; Travina, 20B8)he basin of the Bolshaya River on
the west coast of Kamchatka the diet of juvenileifikasalmon usually consists of larvae and
pupae of Chironomidae, Plecoptera, Ephemeroptatalanohoptera (amphibiotic insects),
crustaceans and terrestrial insects. The qualitthefforage organisms depends on the
complex of factors, including the trophic, hydrdlad, seasonal and climatic conditions in
each particular year, the stage of the life hissorgt the amount of marine nutrients provided
into freshwater environment from salmon carcasdenvepawning is finished (Chebanova,
2008; Wipfli & Baxter, 2010). Biochemical compositi and the composition of fatty acids
in particular, is one of the most important indegiedng information about quality of benthic
invertebrates. For now the data on the composiifahe fatty acids of lipids in freshwater
zoobenthos, comparing to the data about marineerbbs, are very poor (Sushchik, 2008).
The purpose of this work was to estimate seasondl iaterannual dynamics of the
biochemical indexes for benthic invertebrates datirig in juvenile Pacific salmon feeding
in the basin of the river Bolshaya. The objectthefresearch were the larvae (Chironomidae,
Plecoptera, Ephemeroptera, Trichopterallected for the period from spring to autumn in
2012-2015 in the middle part of the river Bolshaya.

The specifics of seasonal and interannual dynaofidcsochemical characteristics of the
benthic invertebrates is demonstrated. Analysithefseasonal dynamics of the biochemical
characteristics of larvgdChironomidae, Plecoptera, Ephemeroptera, Trichg@ptas indicated
that spring zoobenthos (in Apri—May) typically hasximal lipid deposits (15—26 % in dry
substance) and minimal (13-19 %) in summer. In Jame August the forage organisms
demonstrated reduction of the lipid deposits imwig transforming size-age composition in the
course of reproduction of amphibian insects. Autudaposits (in September—October) were
17-23 % higher comparing with the summer level. Agithe forage organisms examined the
maximal level of lipids was revealed in Chironongidarvae. The dynamics of the lipid content
in muscle tissue of juvenile Pacific salmon in ltfasin of the Bolshaya River in studied period
(spring—autumn) was similar to the dynamics of emtios. It is found that the qualitative
characteristics of the benthic invertebrates afieeinced indirectly by trophic chains and
escapement of spawning Pacific salmon in the BgdsiRiver. An impressive growth of the
body weight of the forage organisms and the lipiatent (8—12 % higher) of the forage can be
seen in spring (in ApriMay), next year after atbant spawning escapement of Pacific
salmon, when the part of acids, which are markeieding on diatoms (in particular 16:24,
20:50-3), gets 5-10 times highes the other fat acids, that indicates of increagpirgluction
due to biogenic substances of the oceanic origfferBnces in the levels of fatty acids, which
are markers of feeding on bacterioplankton or tdetére also revealed for this period in the
fatty acid composition of zoobenthos lipids. Higbcapements of adult Pacific salmon for
spawning in the Bolshaya River provide a high lesfebiogenic substances, which in turn
determine functioning of all trophic levels of theosystem.

Key words: freshwater zoobenthos, biochemical indexes, sehsmdainterannual dynamics
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(P13)MICROBIAL COMMUNITIES IN THE THERMAL WATERS OF
KAMCHATKA

E.G. KALITINA *, N.A. KHARITONOVA, G.A. CHELNOKOQV,
D.A. SHANGINA

Far East Geological InstitutecsEB RASVIadivostok, RUSSIA
*E-mail:microbiol@mail.ru

Thermal springs of Kamchatka are one of the plagbsre thermophilic bacterial
communities develop very actively. However, atitt@ment there is no information about
the role of microbial communities in Kamchatka le taccumulation of various elements
and the formation of minerals. In this context, #ue of the work was to investigate the
role of microbial communities in the accumulatidnvarious elements and the formation
of minerals in Malki, Nachiki and Verchne-Paratueskermal springs of Kamchatka.

Samples of microbial mats were collected in thegogeAugust—September 2015. In
order to study the deposition of minerals the nb@b mats were packed with the
preservation of the structure, and then in therkaooy they were divided into layers and
dried. The phase composition of minerals was deteminusing X-ray phase analysis on
the diffractometer D-8 Advance, Bruker. Samples fanalysis of contents of
microcomponents were additionally preserved and itlentification was performed by
using mass spectrometer inductively coupled plasigilent 7500c (Agilent
Technologies, Inc., USA).

The results showed, that Malki thermal springs alaracterized with a high content
of Li (84.9 mg/l), Mn (13.2 mg/l) and Rb (27.8 mgfin Nachiki thermal springs found
dominance the content of Ca (20.5 mg/l), Si (1201yn¥erchne-Paratunskie thermal
springs were distinguished with a high number ofdfi151.6 mg/l), Zn (5.8 mg/l) and As
(5.4 mg/l). The mineralization of water ranged frori to 1.2 g/l. In the microbial mats of
Kamchatka were prevalent saprophytic bacteria,deedbmposes organic matter, and there
were dominated by bacteria of the genus Bacillugrdbial mats in the process of their
life were able to accumulate different elements &mon minerals. Was discovered
relatively high content of Mn, Fe, Pb in microbimaats from all thermal springs that were
studied. According to the results of X-ray phasalysis was shown that calcite, quartz (in
all studied sources), magnetite (Malki, VerchneaRarskie thermal springs), anortite
(Nachiki), plagioclase (Verchne-Paratunskie thersmings) were identified among the
minerals of the microbial mats. The results thatea@btained show, that microorganisms
play an important role in the cycle of silicon aaldo in deposition and dissolution of
silicate minerals and amorphous solids.

This work was supported by grant RN#14-17-00415.

Key words: microbial communities, thermal springs, Kamchatkinerals
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(O20) MOLECULAR PHYLOGENY OF THE BASAL CLADES OF
ORTHOCLADIINAE (DIPTERA: CHIRONOMIDAE)

H.J. KANG *, H.I. REE? Ye.J. BAE"®

'Department of Life Sciences, Graduate School, Kbheizersity, Seoul, Republic of KOREA
“Department of Environmental Medical Biology, Instt of Korean National Arthropods of
Medical Importance Resource Bank, College of Mediclyonsei University, Seoul,

Republic of KOREA
®Department of Environmental Science and Ecoloditajineering, College of Life Sciences
and Biotechnology, Korea University, Seoul, RepubliKOREA
*E-mail: Kanghjo413@naver.com

A number of genera have been described in the itmgbnidge family Chironomidae,
but phylogenetic relations, in particular, among thasal clades of the subfamily
Orthocladiinae are not well studied. These andeSithocladiinae includ@rillia Kieffer,
1913, Tokunagayusurikebasa, 1978EuryhapsisOliver, 1981, XylotopusOliver, 1982,
PlhudsoniaSaether, 1982risobrillia Oliver, 1985,Eurycnemusvan der Wulp, 1874,
Tokyobrillia Kobayashi & Sasa, 1991, am$eudobrilliaNiitsuma, 1991. Later in 1992,
Saether synonymizebokunagayusurik&asa withPropsilocerusKieffer, 1923 and noted
a close relation oPlhudsoniaSaether,1982 witbiplocladiusKieffer, 1908. Saether and
Wang in 1992 established tBeillia -group,sensu latpwhich is composed of 11 genera of
ancestral Orthocladiinagiustrobrillia Freeman, 1961Brillia, ElpiscladiusHarrison &
Cranston, 2007, Eurycnemus Euryhapsis Irisobrillia, Neobrillia Kawai, 1991
(=Pseudobrillig, Phludsonia Tokyobrillia, Uirassubrilia Mendes et al, 2013, and
Xylotopus Cranston in 2012, in a phylogenetic study oftiigher taxa of Chironomidae,
included five generaAustrobrillia, Brillia, Elpiscladius, Propsilocerus, Xylotopusf
ancestral Orthocladiinae, but no detailed phylogeetween them was provided. In this
study, the basal clades of Orthocladiinae includirggnbers oBrillia -group together with
the generaDiplocladius and Propsilocerusare phylogenetically analyzed using partial
mitochondrial DNA sequences (COI gene), and a ¢eato of theBrillia-group is
presented.

Key words: Brillia-group, Chironomidae, ancestral Orthocladée, molecular phylogeny
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(P14)DAILY VERTICAL MIGRATION OF AQUATIC ORGANISMS
IN LAKE BAIKAL

D.Yu. KARNAUKHOV*, V.V. TAKHTEEV

Research Institute of Biology, Irkutsk State Ursitgr Irkutsk, RUSSIA
*E-mail: karnauhovdmitrii@gmail.com

Daily vertical migrations of hydrobionts residing bottom-dwelling and pelagian organisms
are widespread phenomenon occurring both largeneortsl lakes, and seas and oceans. The
migrations are that bottom-dwelling organisms leiiaeg coverts and head to water column at
twilight. The causes of that phenomenon have resdaimclear. One group of researchers
suggest that night migrations serve as a way @asling, searching of partners, and feeding.
Another group supposes that migration activityaigsed by tidal motions, lunar cycles, gain of
amount of positive temperatures to accelerate paghes. Same phenomenon is witnessed in
Lake Baikal as a big ocean-like water reservoie friigration complex of Lake Baikal contains
such animals as benthic amphipods, sculpins, pekagiphipodMacrohectopus branickii
harpacticoids, cyclops, and copepods (mdtgischura baikalensjsThe most suitable model
group to investigate the daily vertical migratisramphipods. To investigate this phenomenon
in Lake Baikal we use the underwater video recgrdiystem. The points of observation are
chosen on flat platform at depth 10-15 m. The ebsiens of migration complex in some
points have occurred repeatedly. The video recgrdisis 15 minutes on bottom. During the
raising camera records one minute video at apgbjints from the bottom. The obtained
records were divided into 5 minutes parts, whichevaivided into 1 minute record. Each one-
minute record is analyzed. For this purpose, tteovis stopped each 5 seconds to calculate the
animals which are presented at freeze frame sucheathic amphipods, fishes, pelagic
amphipodMacrohectopus branickiiTo obtain the data of species composition of gy
amphipods and amphipods that stay on the bottavasitused the dredge and the plankton net.

During the conducted investigations it was desdribe behavioral patterns of hydrobionts
at the time of daily vertical migrations. The fipsittern was observed opposing Selenga River
shallow water. It is characterized by very low nensbof specimens, amphipods are found in
0.02 specimens per freeze frame/5 minutes, anelsfigte found in 0.04 specimens per freeze
frame/5 minutes. The second pattern is charaatetigebigger number of amphipods, on
average 7.49 specimens per freeze frame/5 minotesanparatively low number of fishes
0.03 specimens per freeze frame/5 minutes. Thepadtdarn is noted by high number of both
amphipods (3.15 specimens per freeze frame/5 rejnanel fishes (95.35 specimens per freeze
frame/5 minutes). At the beginning the amphipo@waited, then their number decreased, and
the number of fishes grow. The next pattern isadtarized by the fact that except benthic
amphipods (8.38 specimens per freeze frame/5 reinatel fishes (1.11 specimens per freeze
frame/5 minutes), it was withessed the pelagic gmophMacrohectopus branicki{41.95
specimens per freeze frame/5 minutes). It is urdejath for this species. The fifth pattern is
characterized by the high number of semi-pelagiphgmodsMicruropus wohlii wohliiand
subspecie M. wohlii platycercugon average 81.92 specimens per freeze frame/Gtes)n
Also it was shown fishes (1.29 specimens per fréezae/5 minutes) anacrohectopus
branickii (0.16 specimens per freeze frame/5 minutes).

This study was supported by Russian foundationdsictresearch (projecte 16-04-00786) and Grant
of Irkutsk State University for young researchefs{91-15-232).

Key words: daily vertical migration, amphipods, benthos
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(021)TO THE PROBLEM OF BIOMONITORING AND ASSESSMENT OF
SURFACE WATER QUALITY IN THE NORTH-EAST OF THE FAR EAST
RUSSIA

E.V. KHAMENKOVA
Institute of Biological Problem of the North, Magad RUSSIA E-mail: tauy@mail.ru

Mining and fishing industries, forming the econoahibasis in the North-East (NE) of the
Far East Russia, make significant impact on ther fystems in the region, many of which
fall into the top category of commercial fishinggantance. The intensive industrialization of
running waters could help to create a necessaig @stheir biomonitoring. However,
difficult climatic conditions, inaccessibility ohé most part of the territory and a range of
concurrent circumstances have prevented this @gagrtrend from getting any substantial
development. As a result, at present, biomonitooiinginning waters in the region inevitably
comes across a number of difficulties.

Undoubtedly, the main problem is the low level nbwledge about local hydrobionts of
water courses and water bodies. Since the latecEdtiury the faunistic researches based on
facultative and incidental collections have beemidating in the region. Seasonal and
ecological researches dealing with the questionstoicture-functional organization of
macrozoobenthos communities are almost completedgrd. Moreover, the available data
are presented geographically in a very scatterad lmexause the sampling locations usually
coincide with either the most populated areas erdieas of mining. Nowadays the most
studied waters in the Russian NE can be considheediatercourses of the Tauy Bay coast
line, whereas the hydrobiological information abitngt remaining small and big rivers of the
Magadan region and the Chukotka peninsula are gignpresented as reconnoitering.The
North of the Far East Russia is the territory ohtowes, discontinues and sporadic
permafrost. The influence of cryogenic process estise local erosion of river bodies and
permanent redeposition of alluvium due to the flatibns of river water supply, and it also
increases the dynamics of the habitat of macrozbobecommunities. According to the
results of a recent research in a typical TauyBe&y with an average size of the river basin
— the Ola River — the dynamics of habitat formdgh hevel of variability in the structure-
functional organization of macrozoobenthos comnemin spatial, seasonal and interannual
aspects. The investigation has shown that througi®uength (166 km) the Ola River
represents a rithral with subzone epi-, meta, ambiithral. The subzone of metarithral
covers the most part of the river bed (about 100. eanwhile, the changing of species
composition and the structure of macrozoobenthosnumities inside this subzone show
that it is inhabited with no fewer than three difet communities. Also the research has
revealed that within-year variability of communsfidiomass can change from 10.5 to 182
times, and interannual variability is significaobt The dynamics of quantitative data is
characterized by a bicuspidate graph, dependingswonmer and winter periods. The
communities can be classified according to the glieg magnitude of summer or winter
density and biomass in macrozoobenthos developimg.obtained results point out that the
opportunities of flowing water biomonitoring in tiNE FER at present are very limited. In
our opinion, the existing approaches to assessofisniface water quality must be seriously
reconsidered. We should particularly pay attentioh only to indexes and criteria but to
methodological aspects either. For example, theated variability of seasonal density and
biomass does not allow to use only one-time selectf quantitative samples.

Key words: problems of biomonitoring, macrozoobenthos, Nordsteof the Russian Far East
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(O22)BIOASSAY OF WATER POLLUTION
N.K. KHRISTOFOROVA

Far Eastern Federal University, Vladivostok, RUSSIA
E-mail: more301040@gmail.com

In 1970-1980s water pollution has been increasedrasult of the active development of
industry in some countries and at the whole woneé ¢b industrial effluent into rivers,
lakes and coastal marine areas. Negative effecbiota was sufficient and evident.
However, the chemical and physical methods of aimlyere not accurate enough to give
the quantitative results. Moreover, those methodeevable to determine just particular
elements or compounds, even nowadays with very imigtiern and sensitive equipment.
In reality, bio-organisms have been influenced hg tombination of pollutants of
different nature. Thus, when chemical and physicathods give the diverse picture on
specific components influence, the organisms refllee whole waste impact, being the
best predictors of environment pollution. Until nosome peculiar species have been
chosen from the whole number of organisms as thet fedlectors, widely used as
indicators.

Bioindicators are divided into several groups adow to the nature of their reaction
on pollutants. Some of them respond appearingsapgiearing in hydrobiont community.
As a rule, the more contaminated community, theelows biodiversity. At last, in
environment polluted with specific component, timdymne species can survive giving a
vast biomass and quantity. For example, nothingHnlychaetaCapitella capitatacan
stand in bottom sediments polluted by oil.

Microorganism closely connected with used substeaite the best indicators of the
environment state. When the water reservoir costaihand petrochemicals, the quantity
of oil-oxidative bacteria grow quickly, being therfect reflector of the oil pollution even
without visual slicks. Another example are phenompounds and phenol-destructor
bacteria.

Accumulative organisms as indicators of heavy rsepallution are widely used in
environmental monitoring, and brown algae are tlustiy adequate mirrors of the life
conditions. Alginates in cellular walls and inteflolar space of these species bend the
heavy metals into stable complex. SpecieBudusandSargassunalgae genera are very
popular as accumulative indicators in the Pacifid Atlantic coastal areas.

Test-organisms used in laboratories are the mosnteachievements. As a rule, eggs
or larvae of some species are mostly vulnerableatare stages in living cycle, and
cannot prevent negative external effect. Theiroasp is expressed as death, inhibition or
abnormal forms of individual growth.

Key words: bioindicators, biodiversity, test-organisms, enwinoental pollution
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(P15)PHYLOGEOGRAPHY OF SCOPURID STONEFLIES (INSECTA,
PLECOPTERA, SCOPURIDAE)

K. KOIKE 1, M. YUTAL Y. MIYUKI ! K. TORU? K. TOJO*

'Department of Biology, Shinshu University, NagalaP AN
’Department of Health and Nutrition, Tsukuba Intefomal University, Ibaraki, JAPAN
*E-mail: ktojo@shinshu-u.ac.jp

Plecoptera is a small order of insects which hamic nymphs. They probably diverged
well over 300 million years ago, and there are @@80 species in 16 families worldwide,
distributed across all continents except Antarctitwo suborders, Arctoperlaria and
Antarctoperlaria are generally accepted to be withis order. Each suborder is primarily
distributed within the northern and the southermispheres, respectively. The vicariance
pattern between these suborders is believed tmked to Pangea's break up into Laurasia
and Gondwanaland during the Late Jurassc, 170 Ma. This relationship between the
suborders has also been basically supported byholargical, molecular phylogenetical
and ethological studies.

However, there is a problem in the phylogeneticitiprs of the smallest family,
Scopuridae. Scopurids are endemic to East Asia the Japanese Archipelago and the
Korean Peninsula). Eight species belong to the sg@aus Scopura In previous
morphological studies, Scopuridae are placed wittctoperlaria. However, according to
molecular phylogenetic studies it belongs to Arttgserlaria. Furthermore, ‘drumming’
behavior, which is recognized as being a typicall &mnctionally important mating
behavior in arctoperlarian stoneflies, has not bebkserved in the scopurid stoneflies,
despite their distribution within the northern heptiere. So, Scopuridae is a ‘key taxon in
understanding the sequence of evolutionary pathisdiversity in Plecoptera. In these
previous studies, it has considered that Scopurmtéginated in the cold regions of
Eurasia and migrated to Japan about 0.6 milliomsyago. However, their actual path of
migration and precise origin remains unclear. A en@ccurate estimation of the
evolutionary history of scopurids will contributaluable information to the discussion
concerning the higher level phylogeny of the oféliercoptera.

In this present study, the phylogenetic relatiopstuf the scopurid stoneflies, collected
from an area covering their almost all distribuibrange, were analyzed using the nuclear
DNA Histone H3 region, and the mitochondrial DNASLERNA and COI regions. Almost
identical affinity relationships were supportedbnth the analysis of nDNA and mtDNA.
Scopurid stoneflies were clearly separated into digcrete clades, a pattern suggesting
that scopurid stoneflies immigrated to Japan framm directions; 1) from Far East Russia
into northern Japan, and 2) from the Korean Petariato western-central Japan.

Key words: Scopuridae, molecular phylogeny, biogeography
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(P16) APPLICATION OF THE DNA COMET ASSAY FOR
THE ASSESSMENT OF THE GENOTOXIC EFFECT OF POLLUTION
ON MARINE INHABITANTS
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Pollution of marine coastal zone produces multiglensequences at the marine
inhabitants. That is why it is necessary to intiainto the ecotoxicological monitoring a
new system of criteria based on an analysis of lkeghemical parameters (molecular
markers), allowing to obtain an integrated estioratof the organism state under the
effects of adverse environmental factors. Some d&mentering aquatic environments
have the potential to induce DNA damage. There @eesistent organics such as
polycyclic aromatic hydrocarbons (PAHs) and metalbjch can damage DNA either
directly or indirectly via the production of freadicals or after metabolic activation. That
is why DNA damage is one of the most important ladwars of genotoxic effects of
pollution. The assessment of DNA damage by thelesiogll gel electrophoresis (Comet
assay) has been described as a useful nonspeeiferal biomarker of stress in marine
organisms. The destruction of the DNA moleculesamatic cells may lead to disfunction
of the individual cells, tissues and organs, fololby violation of life processes and death
of the organism. The ecological significance of DNAmage to germ cells (gametes) is
much higher, by their involvement in the reproduetsuccess (a reduction in fertilization
ability, with development failure and offspring piems) and long-term population
changes.

The aim of our work was the estimation of the gexicteffect of polluted marine water
on the somatic and germ cells of marine invertelrabenotoxic damage, expressed as DNA
strand breaks, were measured in isolated gill dgdstive gland cells from the mussels
Crenomytilus grayanugDunker, 1853) and sperm cells of the sand d@leamphechinus
mirabilis (Agassiz, 1863), using the Comet assay. Molluskkveaiter samples for bioassay
were collected in the Nakhodka Bay (Peter the GBst, Japan Sea). In addition to
genotoxic approach the bioassay using sand dgiéaretes was carried out due to its’ wide
application in the ecotoxicological studies of thearine environment. The results of
embryoassay revealed the disturbances of the embrgmd larval development &.
mirabilis in the water from all the studied stations. Aniglyd DNA integrity showed that
after the sperm cells exposition in tested waterptrcentage of DNA in the comet tail (%
DNA,) and the Genetic Damage Index (GDI) were 1.5—2ditrigher than the control level.
In the cells of the mussels’ tissues the levehefDNA damage was also significantly higher
than the control values. In the cells of musse@mfCape Krasny and Kozmina Bight more
than 30 % of DNA was defragmented. The GDI in thiecglls varied from 1.34 to 2.49, in
the cells of the digestive gland) — from 2.05 862 .The results confirms that in the water of
the Nakhodka Bay presents some pollutants for wtiechDNA molecules are one of the
main targets. They possess the potential genoéfbect for marine inhabitants.

Key words: genotoxicity, DNA-assay, Crenomytilus grayanus,dsaollars sperm cells,
embryos and larvae
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(O23) DIVERGENCE TIMES AND HYBRIDOGENIC REPRODUCTION OF
KOREAN COBITIDS

Y.-S. KWAN?Y, M.-H. KO1, Y.-S. JEON, D.-M. KIM %, W.-O. LEE?, Y.-J. WON*

Division of EcoScience, Ewha Womans UniversityuS&epublic of KOREA
?Inland Fisheries Research Institute, National Fisée Research and Development Institute,
Cheongpyeong, Republic of KOREA
*E-mail: won@ewha.ac.kr

The high endemism and species richness of freshviiakees across multiple taxonomic
groups in the Korea Peninsula raise a question thmse patterns could evolve. The
geographic and topographic setting of the Korearriala with high mountainous terrain
leading to multiple watersheds and isolated riveaircages may explain these patterns
well. Nevertheless an important point is that therent geography and topography of the
peninsula have evolved for a long geologic timehwiariation in the mode of time and
space. It is, therefore, still remains unsolvedohtenvironmental changes are responsible
for which diverging processes of freshwater fiskat@ver time. Here, we will present
following topics: (1) the molecular phylogeny of #ean cobitids, (2) divergence times
among lineages that are divided into three reptatea subdistricts bordered by
mountain ranges and sea, and (3) genetic consesglient naturally occurring
hybridogenic diploid-triploid complex betwe&h hankugensiandl. longicorpa

Key words: Korean Peninsula, Cobitidae, diversification, hylmgenesis
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(P17)COMMUNITY STRUCTURE OF BENTHIC
MACROINVERTEBRATES FROM WOLAKSAN NATIONAL PARK,
WITH TWO SPECIES OF FIRST RECORDED CERATOPOGONIDAE
(INSECTA: DIPTERA) FROM REPUBLIC OF KOREA

H. KWON? M. LEE*, J.Ch. JEONG? E.J. HONG?
S. KANG?, J.E. LEE?

'Department of Biological Science, Andong Nationaivérsity, Andong-si,
Republic of KOREA
“National Park Research Institute, Korea NationatlaVonju-si, Republic of KOREA
*E-mail: ablemj@hanmail.net

Community structure of benthic macroinvertebratesWolaksan National Park was
surveyed. The surveys were carried out at 54 &itee April to August, 2015. Each
surveyed site was divided into 4 types of vallegn§gye valley (SG, eight sites), Seonam
valley (SA, eighteen sites), Yongha valley (YH, fi@en sites) and the other Wolak valley
(WA, thirteen sites). As a result of the surveyally 165 species, 78 families, 19 orders,
7 classes and 5 phyla were found. There were 9Q&esp@NA valley) to 131 species (SA
valley) from each type of valley, and the averagmbers of species from each site were
24.9 (x11.3) species in WA valley, 30.4 (+ tol4dshecies in SA valley, 31.6 (£8.2)
species in YH valley and 34.6 (£7.3) species in\&fley. The average of BMI (Benthic
Macroinvertebrates Index) for the evaluation ofidgacal water quality was 90.8, which
means the highest grade, so the aquatic habitAWaéksan National Park is being
retained stably.

In this study, two species firstly recorded for tlieepublic of Korea, and
Ceratopogonidae (Diptera) were identified from SByand YH vally, so the two species
were provided additionally.

This work was supported by a grant from the Nationatitute of Biological Resources (NIBR), funded
by the Ministry of Environment (MOE) of the Repeibli Korea (NIBR201601203).

Key words: benthic macroinvertebrates, Wolaksan National P&&tatopogonidae
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(O24)PREDICTION OF URBAN MOSQUITO OCCURRENCES BASED
ON METEOROLOGICAL FACTORS USING A CLASSIFICATION
AND REGRESSION TREES

D.-S. LEE*, Yo.-S. PARK

Department of Biology, Kyung Hee University, SeBelpublic of KOREA
*E-mail: dleotjd520@khu.ac.kr

Mosquitoes are major insects with regard to urbamitation. Therefore, understanding
their occurrences are important to public health.this study, we ained to predict

occurrences of urban mosquitoes using meteolofgcabrs with use of a classification

and regression trees (CART). Mosquito field dataenabtained from local government

(Yeongdeungpo-gu) in Seoul, Republick of Korea. 8éssified monitoring sites into two

categories (waterside and non-waterside) reflecting differences of their habitat

conditions. And the meteorological data were olgdifrom the Korea Meteorological

Administration. The results classified abundandamasquitos to several groups based on
the meteorological and habitat conditions. Finallyy study presents the efficiency of
CART for the prediction of urban mosquito occuresiaelating to the meteorological

factors.

Key words: prediction of the mosquito occurences, urban zomesteorological factors,
public health
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(P18)COMPARISON OF CHEMICAL TOLERANCE LIMITS AND TROPHIC
GRADIENTS IN TWO FISH POPULATIONS

S.-J. LEE, S.-Yo. KIM, Ye. KU, M. MAMUN, Yo.-J. LEE,
J.-W. CHOI, K.-G. AN*

Chungnam National University, Daejeon, RepubliK&REA
*E-mail: kgan@cnu.ac.kr

Trophic and tolerance gradients on the ranges sierhnutrients (N, P) and other water
quality were tested on two speciesZaicco temmincki{Z;) andZacco platypugZ,). For
water chemistry, trophic gradients and biologicéégrity model analysis, 76 streams and
rivers were sampled during the study. The populatiaf Z had a narrow tolerance with a
low limit (< 300 ug L™) over a phosphorus gradient, whereas thecturred in high TP
up to 1180 pg L. There was a 4-fold difference in mean TP betwteenspecies and the
tolerance range of phosphorus invidas significantly greater than in @=5.25,p<0.001).
The chemical tolerance of two species had a sirpd#tern in nitrogen and other chemical
parameters. The proportion of insectivores co-aecuwith Z was > 40 % and was nearly
two times greaterpc0.001) than was that co-occurred with. Z’he omnivores co-
occurred with Z were significantly greatet<9.74,p<0.001) than those co-occurred with
Z,. The model values of IBI co-occurred with Were significantly greatert13.67,
p<0.001) than those of,ZOverall data suggested that Zave a wide range of chemical
tolerance as tolerant species, trophic prefererfcenmivores, and survived even in
degraded environments, whereash@ve other trophic extremes of sensitive species,
trophic preference of insectivores, and the lowdiant regions with high 1Bl model
values.

Key words: fish tolerance, trophic guild, fish population, chieal gradient
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(P19) ECOLOGICAL HEALTH ASSESSMENTS OF URBAN STREAMS
USING A MULTI-LEVEL MODELLING APPROACH

S.-J. LEE, S.-Yo. KIM, Ye. KU, Yo.-J. LEE, M. MAMUN,
J-W. CHOI, K.-G. AN*

Department of Biological Sciences, Chungnam Natibimversity, Daejeon,
Republic of KOREA
*E-mail: kgan@cnu.ac.kr

The objective of this research was to evaluateogioodl stream health using a multi-level
approach of molecular-level to community-level @hfin urban streams. Single-cell gel
electrophoresis (comet assays) on DNA-level impaitindicated significantly (t=5.678,
p<0.01) greater tail intensity, expressed as %D&IA, in the $ than in the Sand
genotoxic response was detected in the downstreanhr ethoxyresorufi®-deethylase
(EROD) assay, as a physiological bioindicator, &a#sfold higher [(<0.05, NK-test after
ANOVA) in the S. Tissue analysis by necropsy-based health assesamiex (NHAI)
showed distinct internal organ disorder in thresues of liver, kidney, and gill in the S
Population-level analysis using sentinel speciegamico platypushowed that regression
coefficient (b) was 3.012 in the &. 2.915 in the Sindicating a population skewness of
the downstream. Community-level health, based dexrof biological integrity (IBI) was
evidently impaired in the;@long with physical habitat modifications by quetite habitat
evaluation index (QHEI). These multi-level approasimay provide better understanding
on the impaired stream ecosystems.

Key words: stream health, biological integrity, fish asseml@dagcological health
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(P20) RESTING STAGES OF FRESHWATER ALGAE FROM SURFACE
SEDIMENTS IN PALDANG DAM LAKE, REPUBLIC OF KOREA

Zh. LI J.-H. JOO™, H.-J. CHOI Y, H.-W. LEE?, S.-H. KIM !, H.H. SHIN?
M.-S. HAN?

'Department of Life Science, Hanyang University u§eéRepublic of KOREA
%Library of Marine Samples, Korea Institute of Oce@aience and Technology,
Republic of KOREA
*E-mail: Rabbit-016 @hanmail.net

Although the studies on marine cysts are quiteueed, information on resting stages of
freshwater algae are rather scarce. The presedy $twused on the identification of
resting-stage algae from freshwater sediments lidaRg Dam Lake, an important source
of water for South Korea. We examined the morphickigcharacteristics of resting-stage
specimens and identified them by germination expemis or DNA analysis. Surface
sediment samples were collected from 12 sites IdadAg Dam Lake from July 2009 to
June 2010. Thirty-five resting stage morphotypesewidentified: 19 chlorophytes, 6
dinoflagellates, 5 diatoms, 2 cyanobacteria, 2 engls and 1 cryptophyte. Resting-stage
and vegetative cells of five chlorophyte morphos/peould not be identified by
morphology. These specimens were identified by owée sequence analysis based on
the nuclear-encoded SSU rDNA sequencesPofyedriopsis Oogamochlamysand
ChlamydomonasOur samples included resting-stage of the pailiytioxic species
Cylindrospermum stagnaglethe first recorded sighting in Korea. Restinggsta
assemblages were dominated by diatoms, which rafiged 560 to 2750 cells g
Resting-stage of diatoms and cyanobacteria weredani along the eastern shore toward
the southern part of Paldang Dam Lake, where th@ve been periodic algal blooms.

Key words: resting-stage algae, morphology, freshwater, swfeediment
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(O25)A NEW RECORD GENUS OF CHIRONOMIDAE FROM ORIENTAL
CHINA (INSECTA, DIPTERA)

W. LIU, Ch. SONG*, B. SUN, X. WANG

College of Life Science, Nankai University, Tianfeople’s Republic of CHINA
*E-mail: songchao@mail.nankai.edu.cn

The genusXylotopusOliver is newly recorded from Oriental China. Tinapal stages of
Xylotopus par(Coquillett) is redescribed. The generic diagnasis pupal stages is
emended. A worldwide key to the males and a digish map are given.

Key words: Xylotopushew record, pupal exuvia@riental China,Chironomidae
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(026) COMPUTER VISION AND LOCOMOTORY BEHAVIORS
IMPLEMENTED IN DETECTION OF WATER POLLUTANTS
IN NATURAL ENVIRONMENT

Yu. LIU* Ch. XIA% R. WU!, Zh. WANG?, J. XIAO?,
T.-S. CHON?®

The Key Laboratory of Water and Air Pollution Canitof Guangdong Province, South China
Institute of Environmental Sciences, MEP, GuangzRewple’s Republic of CHINA
%yantai Institute of Coastal Zone Research, Chiresalemy of Sciences, Yantai,
People’s Republic of CHINA
3Ecology and Future Research Association, BusanuBipof KOREA
*E-mail: liuyuedan@scies.org

Computer vision and animal behaviors have beexieffiily implemented in detection of
chemical disturbances and further used to watditgumaonitoring. The locomotory tracks
of indicator speciese(g, Chironomus riparius Daphnia magnaOryzias melastigna
were continuously recorded by the computer visemiihique before and after exposure to
water chemicals in low concentrationg., heavy metals, insecticidegetroleum
hydrocarbon) The abnormal behaviors of observed individualsewecognized through
computational methods. The movement tracks wertenpad in a heuristic manner by
using the Self-organizing map (SOM). Abnormal bebt were more frequently
observed after the treatments of the chemicals. fiesent study demonstrated that
computational methods such as SOM could be usexhas-situ behavioral monitoring
tool by revealing behavioral patterns of indicapecimens.

Key words: computer vision, animal behaviors, self-organizingp, water quality monitoring
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(P21) THE PECULIARITIES OF MACROZOOBENTHOS COMMUNITIES
OF THE GEYSERNYA RIVER (KRONOTSKY NATURE RESERVE,
KAMCHATKA, RUSSIA)

L.E. LOBKOVA

Kronotsky National Biosphere Nature Reserve, YatizB&amchatka Territory, RUSSIA
E-mail: lel47@mail.ru

The mountain Geysernaya River is about 4 km lorjlecated in a deep canyon collecting
water of thermal sources throughout its basin. whter temperature in summer low water
period is fluctuates in a range 22-38 °C, in wirted flooding period from 14 t018 °C. At
water temperature 23 °C , pH=8.5, and mineralinad43 mg/L, the content of lithiunii(

is in 17 times, arsenicun@g) in 11 times, silicium%i) in 4.6, and stibiumSb in 3 times
higher the maximum permissible concentration (MRCHrinking water.

In Geysernaya River 68 species of invertebrate wevealed: Ephemeroptera — 5,
Plecoptera — 4, Trichoptera — 11 species, and Ripte48 species (from them 37 species
of Chironomidae). Maximal macrozoobenthos densitgches 15000/mand biomass
61.73 g/M. In a bottom community at Pearl Geyser, the lanfaEphemeroptera consist
of 7.2%, Trichoptera — 11.3%, and Chironomidae -5% of the total number of
hydrobionts. In June and August caddisfliggdropsyche newalolenati is dominated in
bottom communities: biomass, B=60.5 §/ndensity, N=11800/fwere registered in
09.06.2011; and B=30.3 gfrand N=2614 /th— in 13.08.2011. Peaks Hf newaeadults
appearance were registered since 20 May to 10 dmdkethen, in 13 August. In October
caddisflies speciesBrachycentrus americanusBanks was a dominant species
(B=11.8 g/n”l, N=5417 #°), and Glossosoma intermediunklapalek (B=5.3 g/rh
N=347 4°), Hydropsyche kozhantschikovi Martynov (B=2,1 g/fi N=208 #),
Hydropsychenewae(B=1,1 g/m2, N=486{°) were subdominants. Other species were
collected in smaller number: mayflieBaetis vernusCurt.,, B. bicaudatus Dodds,

B. pseudothermicukluge, Cinygmula putoranic&Kluge; stonefliesArcynopteryx polaris
Klap., Capnia levanidova Kawai, Taenionema japonicurtfOkamoto),Pictetiella asiatica
Zwick et Levanidova; caddisflie®nocosmoecus unicoldBanks, Apatania stigmatella
(Zetterstedt), A. zonella Zetterstedt. Before 2007 caddisfliesrctopsyche ladogensis
Kolenati, Brachycentrus subnubiluSurtis, Micrasema gelidunMacLachlanHydatophylax
nigrovittatusMacLachlan were found in the river that time, biterethis year we did not find
them at all. Among@_hironomidae, eurytopiEukiefferiella claripennigLundbeck) was more
often, their mass pupation were registered morsihiye May to October. Such chironomids
as Cricotopus gr. silvestris and C. (s. str.) tibialis (Meigen) were not often as well as
Micropsectra politeandParatanytarsus grimmiivhich were found in riffles and at banks with
slow water; dipteranBalpomyiagr. flavipes(Ceratopogonidae) and young stages of Tipulidae
were rare; in places of thermal water incon&satella costalisEphydridae)and Symplecta
hybrida (Limoniidae) were often collected. The most hesistant species are caddisfly
Hydropsyche newa@nd chironomidsEukiefferiella claripennis their larvae were most
abundant at 22—-28 °C, but also were found on stabgtrates at Pearl Geyser where water
temperature in active geyser phase reaches 70 K@, Th Geyzernaya River, in spite of
significant thermal and chemical pollution, thetbwt communities with high density, biomass
and species variety can be developed. Some tolgaoies have here two or more generations
per year that is unusual for severe Kamchatka tdima

Key words: thermal sources, aquatic invertebrates, densityiaiss, geyser, species composition
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(O27) THE LAST TWO MOLTING PROCESSES OF MAYFLY
PARAFRONURUS YOUIAND POSSIBLE EMERGENCE EVOLUTION
(EPHEMEROPTERA: HEPTAGENIIDAE)

J.-Ya. LUO, Z. HU, Ch.-F. ZHOU*

The Key Laboratory of Jiangsu Biodiversity and Badinology, College of Life Sciences,
Nanjing Normal University, Nanjing, People’s Repalaf CHINA
*E-mail: zhouchangfa@njnu.edu.cn

Molting processes of last instar nymph and subimbmgevity of subimago and imago of
Parafronurus youiis observed and filmed in laboratory for the fitiste in China. The
videos show clearly this species emerges in tlegradon ¢a. 5:30 PM to 8:00 PM) on the
object surface in water. The subimago can livedll® thours while imago can survive for
3 to 4 days in lab. The data in the present paper @hers do not provide clear
evolutionary patterns of mayfly emergence locatmmtime but a possibility maybe
present: both the primitive mayfly nymph and adwh live and emerge on moist land,
then adapt to aquatic habitats.

Key words: mayfly, emergence, molt, subimago, China
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(P22)ROLE OF HEAT SHOCK PROTEINS IN ADAPTATION OF BAIKAL
DEEPWATER AMPHIPODS OMMATOGAMMARUS FLAVUS AND
O. ALBINUS TO DIFFERENT DEPTHS

E.V. MADYAROVA*, D.S. BEDULINA, Y.A. LUBYAGA,
Y.A. SHIROKOVA, A.N. GURKOV, M.A. TIMOFEYEV

Irkutsk State University, Institute of Biology,utkk, RUSSIA. *E-mail: madyarovae@gmail.com

Baikal amphipods (Amphipoda, Crustacea) can sesva@ anique model system to study
guestions of adaptation and evolution. Amphipodthén lake are represented by more than
350 endemic species and subspecies, which intiaoisall deeps and types of substrates, and
are characterized by the high adaptive radiatiore @f the peculiarities of Lake Baikal is the
presence of ultra deep zones (up to 1640 m), wdriehinhabited by the only in the world
freshwater deepwater endemic fauna due to thecafedistribution of oxygen and highly
oxygenated abyssal zone. The aim of the presepdrats was to investigate the role of the
universal cellular stress marker — Hsp70 (heatkspamtein) in the adaptation to different depth
zones in two deepwater amphipod species — the ahigbscavenger®mmatogammarus
albinus(Dyb.) andO. flavus(Dyb.).

Amphipods were collected in the area of settlerBatshie Koty in winter by deepwater
traps with rotten fish, submerged to several defstira 50 to 1000 m from on-ice-stations.
Immediately after the retrieving of deepwater trapgphipods were fixed by flash-freezing in
liquid nitrogen. Basal levels of Hsp70 (heat shechktein) were measured using PAGE
(polyacrylamide gel electrophoresis) with the failag Western blotting using bovine
monoclonal anti-Hsp70 antibody (produced in mows®) alkaline phosphatase-conjugated
secondary antibodies (antimouse IgG:AP Conj.). AmhofiHsp70 isoforms was analyzed with
2D-PAGE and the following Western blotting with i#etibodies mentioned above. Only two
studied species dominated in traps retrieved fribstiadied depths, which corresponds to the
known data, indicating that these two species aa@ rdeepwater scavengers in benthic
communities of Lake Baikal (Bazikalova, 1945). Aséd of traps content demonstrated the
prevalence o0O. flavusfrom 50 to 150 m and the prevalenc&ofalbinus starting from 300 to
1000 m. NaO. albinuswas found in the trap from 50 m. Thus, we can leolecthatO. albinus
inhabit a deeper zone thén flavus The results demonstrate, that the basal levielspi70 in
O. flavuswas 3.3-fold higher (P<0.05), than @ albinus This is in accordance with our
previous data, showing that the level of Hsp70 &k&8 endemic amphipods is gradually
decreasing with the depths of the species habitabfeyev, 2010). The basal level of Hsp70
in O. flavusretrieved from 50 m was almost three-fold lower@PS) than that oO. flavus
retrieved from 300 m. Showed differences demorestiatt Hsp70 plays a role in distribution of
this deepwater eurybathic species to differenthdeetailed analysis of protein profiles using
the proteomic approach followed by Western blotiyaigashowed 8 isoforms of Hsp70 in
O. albinus As it has been shown by our previous researchulBe et al, 2013), littoral
thermotolerant Baikal amphipod speddimnogammarus cyane(@®yb.) has at maximum 5
isoforms of this protein. The reason of the bicgmount of Hsp70 isoforms in a deepwater
species will be investigated in future researchiss, it has been shown for the first time that
Hsp70 participate in adaptation of eurybathic deaper endemic Baikal amphipods to the big
depths of Lake Baikal and their distribution witktie vertical depth gradient.

This research partially was supported by grantsBRR? 14-04-00501 ande 15-04-06685, the design of the
Ministry of Education goszadaniya (1354—2014/58ngof Russian Science Foundati@in14-14-00400.

Key words: Baikal amphipods, HSP 70, adaptation
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(O28) REVIEW OF THE ARCHAIC NYMPHOMYIID-FLY
(DIPTERA, NYMPHOMYIIDAE) FROM THE RUSSIAN FAR EAST AND
BORDERING TERRITORIES

E.A. MAKARCHENKO

Institute of Biology and Soil Science, FEB RXBdivostok, RUSSIA
E-mail: makarchenko@biosoil.ru

The Nymphomyiidae is archaic, highly specializedd apoorly studied family of
nematocerous Diptera, members of which apparemdypaylogenetic and geographic
relicts. These very small flies, 1.5-2.5 mm longcw in rapidly flowing, small,
stenothermal streams, submountain and mountairsrive

The family Nymphomyiidae was separated by famoupadese dipterologist
M. Tokunaga after describifgymphomyia albdokunaga from Central Honshu of Japan
(Kibune Stream in Kyoto) (Tokunaga, 1932). At thegent time there are known 9 species
of the single genuBlymphomyialokunaga in the world\. albaTokunaga, 1932 (Japan,
Russian Far East — Kunashir Islantl), walkeri lde, 1964 (East Canada and U.S.A.),
N. brundiniKevan, 1970 (East Himalayd)l. levanidovaérohdendorfet Kalugina, 1974
(Russian Far East — South Primorye and upper ssredrBikin River),N. rohdendorfi
Makarchenko, 1979 (Russian Far East — Primoryeitdgry Amur River basin, Kolyma
River basin, Chukotka RegionlN. dolichopezaCourtney, 1994 (U.S.A.)N. holoptica
Courtney, 1994 (Hong KongN. kaluginaeMakarchenko, 2013 (Russian Far East — Zeya
River basin of Amur River basin)\. kannasatoiMakarchenkoet Gunderina, 2014
(Japan — Honshu, Russian Far East — South Sakhatidljtionally, pupaeNymphomyia
sp. recently discovered in Northern Mongolia, Altaiayford, Bouchard, 2012). Also
known one fossil specidd. succinaWagneret al, 2000 from the Eocene (Baltic amber)
(Wagneret al, 2000), and subfossil larvae bf. gr. rohdendorfifrom Oron Lake of
Irkutsk Region (unpublished data of I. Enushenko).

Analysis of the material collected during the 46X years in the Far East and the
bordering territories has allowed to expand or ryotlie data on the distribution of
known species, to identify new species, and tordete the errors in the identification of
some species. Sd\. rohdendorfiwas found additionally in the upper reaches of the
Anadyr River, in the basin of Malyi Anyui River amid some streams of Upper Kolyma
River basin. It turned out thal. rohdendorfi was incorrectly determined by me
(Makarchenkoet al, 1989) to Southern Sakhalin and after furthemdtof female
morphology and DNA analysis proved that there, & ws on the Honshu Island of
Japan, inhabits new species, which has been nast¢dkannasatoiPreviously, | thought
that N. rohdendofioccurs the Amur River basin from Low Amur to ZelRaver and in
Zeya River basin lives onM. kaluginae But in 2015N. rohdendorfifor the first time was
found in one of the tributaries of Zeya River.

In addition to morphological studies of Far East&ymphomyiidae forN. albg
N. levanidovagN. kaluginae N. kannasatoiand N. rohdendorfithe partial COI gene
sequencing of adults, pupae and larvae were carued hese sequences could be used as
diagnostic characters — molecular markers of inyattd species, hamely for separating
of larvae of close related species which can ndisinguished by morphology. Data on
biology of Far Eastern species of Nymphomyiidaegiven too.

Key words: Diptera, Nymphomyiidae, taxonomy, distribution,lbiy, DNA barcoding
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(029) SEASONAL DYNAMICS OF PSAMMON IN BOLSHIYE KOTY BAY
(SOUTHERN BAIKAL)

O.V. MEDVEJONKOVA*, O.A. TIMOSHKIN

Limnological Institute, SB RAS, Irkutsk, RUSSIA
*E-mail: Popova-olga87 @yandex.ru

In Lake Baikal, there is a unique splash zone. Jdue of it is represented by sandy beaches
whose fauna (psammon) is poorly studied. The Bisdies on Baikal psammon were
performed in the 1980s (Arov, 1987). We continueelsé investigations since 2008. The
elevated anthropogenic effect on the coastal zéribeolake and impressive changes in the
communities of flora and fauna occurring in regears (Timoshkiret al, 2016) necessitate to
perform investigations of the pre-critical statel@ communities, including meiopsammon of
the lake. The aim of this work was to study commsiand specific characteristics of ecology
and dynamics of meiopsammon in Bolshiye Koty Bagu(Bern Baikal). The material was
sampled with a plastic tube 6 cm in diameter astamte of 0.5 m from the shoreline from four
beaches in the bay in 2008-2013.

We identified the following taxonomic groups inhiadyy the sandy beaches: Nematoda,
Oligochaeta, Harpacticoida, Cyclopoida, Tardigradairbellaria, Rotifera, Ostracoda,
Acariformes, Cladocera, Bathynellidae, and Plecapt8ome hydrobionts were brought to
this area from the littoral zone during storms: tbenPolychaeta, Amphipoda, Bivalvia,
Gastropoda, and Hirudinea; larvae of Chironomidag Brichoptera; planktoni&pishura
and Cladocera. The most common and abundant weigocbBheta (42 % general
abundance), Tardigrada (15 %), Cyclopoida (14 %, dematoda (12 %). Shevelesiaal.
(2013) analyzed species diversity of some groupskaB psammon is specific because of
some species are endemic to the splash zone. §zainf sediments plays a leading role in
psammon distribution (Gier, 2009). We regularly orded the highest abundance of
communities on the beach with a median particlendtar (Md) of 1.7 mm. On other
beaches, the sediment grain size was either cqdMse 3.4 and 3.6 mm) or fine
(Md 1.2 mm). Nematodes dominated in the biotopéhk fine sediment grain size, whereas
other beaches were dominated by Oligochaeta andigfada. The majority of organisms
concentrated at the layer of 6<tn from the bottom surface. Average abundance of
psammon was 160+20 x I8pecimens/f Annual maximal abundance of communities was
high — approximately 2 x 20specimens/fa So high values of abundance have not been
recorded before in the lakes of Eurasia. Moreohardigrada dominated in the communities.
That was unusual. In spring, the community abunelavas low — 20 x f0specimens/f
whereas in one of the summer months it reachedsitsmum (400 x 10specimens/f), and
in autumn its abundance decreased again. Abundeacalso high in May in the years with
early ice breaking. Oligochaeta and Tardigrada éofnthe peaks of abundance. The
percentage of Oligochaeta and nematodes was highspring and autumn months.
However, by the middle of summer it dropped du¢hto increase of abundance of other
groups. Tardigrada and cyclops dominated in thenear months — July and August. Thus,
taxonomic composition of the community at the grteyel has not changed in comparison
with that studied 30 years ago (Arov, 1987). Butreeorded very high values of abundance
that had never been recorded before in Baikal #met takes of the continent. Moreowee
first studied the seasoratbundancelynamics of psammon.

Supported by the State Project of SB RAS1.51.1.10'Current state..”.

Key words: Baikal, psammon, seasonal dynamics
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(O30)STRUCTURE OF ANTENNAL SENSILLA IN RHYACOPHILIDAE
(INSECTA: TRICHOPTERA)

S.I. MELNITSKY*, V.D. IVANOV, M.Y. VALUISKY

St. Petersburg State University, St. PetersburgS8l4
*E-mail: simelnitsky@gmail.com

Data on structure and distribution of sensilla oalerantennal surfaces of 16 species of
Rhyacophilidae (Insecta, Trichoptera) reveals 2llgosition of cuticular microstructures:
longer trichoid structures belong to the higheeleand short sensilla comparable in length with
the cuticular microtrichia belong to the lower lex@ome types of higher microstructures are
similar to the scales of Lepidoptera and might makeoverage without any sensory
significance; others are receptors like chaetoitii® and conical grooved trichoid sensilla.
Lower level is more diverse; typically there areosth curved trichoid sensilla, 2 types of
pseudoplacoid sensilla (forked and mushroom-li&)yell as basiconic and coronal sensilla.

The forked pseudoplacoid sensilla are found onl igpecies from thgulgaris group
(Rhyacophila obliterataRh. nubild; in Rh. nubilatheseare 2 lobes on a short stalk, whereas in
Rh. obliteratastructure and number of these lobes varies: thegitiine from 2 to 4 lobes in
one sensilla, and the shape of lobes in some gegahows a transition to the mushroom-like
type. These data suggest a transition from mushlientype to forked within thevulgaris
group. Ultrastructure of lobes revealing elongafmmes in grooves also supports the
morphologic similarity of these sensilla types. ®ogpecies oRhyacophilahave modified
coronal sensilla combining the structure of basgcand coronal types: the periphery of such a
sensilla has a comb of spines characteristic tacdhenary sensilla at distal side, and a low
smooth ridge typical to basiconic sensilla at treximal side; this character might suggest the
structural similarity of these two types of seaséind perhaps indicate the archaic nature of
Rhyacophilidae. Two basal segments of antennagsaap pedicel, are devoid of pseudo-
placoid, smooth curved trichoid, basiconic, andoal sensilla. Basal segments of flagellum,
contrary, are the most rich in sensilla. The nurnabeensilla significantly decreases towards the
apex of antenna, and the terminal segment is draesoid of any sensilla of low level except
for rare forked sensilla. Smooth curved trichoidisia have a tendency to make groups
(analogs of sensory fields of other Trichopterailfeg) on the apical part of ventral surface of
antennal segment. The groups gradually disappeards the apex of antenna. These groups
are loosely defined in some species IRR. obliterata where the smooth curved trichoid
sensilla are frequent outside of the groups. Nusnbérsensilla in the groups varies with
maximum found irRh. lata Most species have smooth curved trichoid serdikagual length,
although inRh. subovatdheir size varies. The mushroom-like pseudoplaseitsilla has the
cap size 4.5-6 um and generally similar in shapepxfor species of thghilopotamoides
group: Rh. kaltaticaandRh. lepnevaavhere the caps are asymmetrically elongate. Térere
differences in numbers of these sensilla with mimimn Rh. lepnevad-emales have found to
have the same sensilla types and distribution dssnaRh. nubila,although numbers of the
lower level sensilla were significantly smallerteiqppopulation variations studied figh. nubila
and Rh. obscurahaving wide areals revealed uniformity in thetfspecies and population
differences in number of pseudoplacoid sensilthén2nd species. No peculiarities were found
in the species of gentmalopsyche

This study was supported by the Russian FoundatioBdsic Research grane 14-04-00139; scanning
electron microscopy was performed at the Centre fotebUular and Cell technologies of St. Petersburg
University (Projects 109-4 and 109-5339).

Key words: sensilla, antenna, Rhyacophilidae, Rhyacophila
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(O31) MEIOBENTHIC DISTRIBUTION IN THE NORTH WATER AREA
OF PRIMORSKY KRAI (SEA OF JAPAN)

A.A. MILOVANKINA * N.P. FADEEVA! P.G. MILOVANKIN 2

YFar Eastern Federal University, VladivostdRUSSIA
pacific Research Fisheries Centre (TINRO), VladiohsRUSSIA
*E-mail: schugoreva@mail.ru

Brackish waters and estuaries are unique regiortearwater area under the influence
between fresh and marine waters. This study wevestigated species composition,
distribution, and patterns of change in the meititiercommunity in the environmental

gradient of Presnoe Lake, Yuznaya Bay, AvwvakumadRkeer's estuary, Tikhaya Pristan

Harbor. In water area salinity changed betweerhf(@sPSU) to polyhaline (18-30 PSU)
from O to 28.6 PSU. Samples were carried out ig dad August 2013 and 2014. Total
number is 31 stations.

Meiobenthic organisms in this aquatories are cliar@ed by significant fluctuations
in the density and taxonomic composition. Ten taxoic groups Amphipoda,
Chironomids, Bivalvia, Chironomidae, Harpacticoitiematoda, Oligochaeta, Ostracoda,
Polychaeta, and Turbellaria were presented. Fregglinematodes were dominated in all
stations, Harpacticoida or Oligochaeta has secendity.

The density of the total meiofauna community randetween 5000 ind/m?2 and
186500 ind/m2. The density of free-living nematodbanged from 500 ind/m? to 161500
ind/m2. Density of Harpacticoida was from 500 in8lhm 17500 ind/m?, Oligochaeta and
Ostracoda have the same density changed betweandf@ to 24500 ind/m2. Density of
polychaets, chironomids, mollusks were from 500rm#do 4000—6000 ind/m2.

Total meiobenthic biomasses were from 1.6 to 1668)#n2. The greatest contribution
of the biomass presented by polychaets and oligagshtheirs biomass changed between
from 12.9 to 1435 mg/m? and from 4.84 to 534 mg/ne%pectively. Chironomids,
amphipods and mollusks have average biomassesbandensities. Amphipods biomass
was from 41.1 mg/m? to 320.1 mg/m2, chironomids amollusks were from 3.8 to
261.6 mg/m? and 9.3 to 132.7 mg/m2. Nematodes argddticoida have high densities,
but low biomass, changed between 0.61 to 8.933.6mignd 1.3 to 33.6 mg/m?,
respectively. Ostracods have low density and bismasom 2.6 to 9.3 mg/mz2.

Key words: meiobenthos, estuaries, brackish waters, freediviamatodes, Sea of Japan
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(P23)RESULTS OF VALUATION OF BENTHOS FROM DREDGING
SAMPLES IN AVACHA BAY (NORTH WEST PACIFIC) IN 2014- 2015

T.B. MOROZOV*, |.A. BLOKHIN, D.D. DANILIN

Kamchatka Research Institute of Fisheries and Oogeaaphy, Petropaviovsk-Kamchatsky,
RUSSIA
*E-mail: tmorozov@kamniro.ru

The previous studies of macrozoobenthos in Avackhg ®ere made in 1989. We
monitored the dredged benthos of the deep part idlcha Bay in April 2014 and
May 2015. The works were performed according toddiad methods of the collection of
marine macrozoobenthos. As a result 10 statiordy stu2014 there were 187 species of
invertebrates revealed, and 169 species — in ZDi&.average biomass of the dredged
benthos in 2014 was 98.2 ¢/mvhile a density of benthos was 118 ind./im 2015, the
average biomass was 78.5 gAvhile a density — was 115 ind7m

There were 6 taxocenoses were distinguished. Amibiegn the taxocenosis of
Ampharete sibirica(Polychaeta, Ampharetidae) is the first in densityd the second in
density is the taxocenosis Akinopsida orbiculatgMollusca: Bivalvia).

Key words: macrozoobenthos, benthic taxocenoses, Kamchatka
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(P24)DIVERSITY OF PROTOZOA AND WATER QUALITY AT NONG
HARN, SAKON NAKHON IN THAILAND

N. MUANGLEN

Department of Biology, Sakon Nakhon Rajabhat Usitaer THAILAND
E-mail: ann.nawarat@gmail.com

Investigation of protozoa diversity and water gyalas conducted in Nong Harn, the
second largest international wetland, located iko8dNakhon province in Thailand. Six
sampling sites were collected in summer (March-A\mnhd rainy seasons (August—
September) of the year 2012. Twenty one specigsavdbzoa were identified, and ciliated
protozoa were dominant in terms of abundance. Tritinigs revealed that the protozoa
abundance in impaired sites was significantly défe from that in reference sites. The
differences of protozoa abundance depend on altaredlise, geographic setting, and
water quality of each site. Based on water quaialysis, results show that human

activities adversely affected water quality in inmpd sites and had direct impact on
protozoa diversity.

Key words: Protozoa, water qualityjlong Harn
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(P25)TAXA TOLERANCE VALUES BASED ON MACROINVERTEBRATES
OF NORTHEASTERN WETLANDS IN THAILAND

N. MUANGLEN **, N. SANGPRADUB?, Ch. HANJAVANIT 2,
A. PHAPHONG?

!Department of Biology, Faculty of Science, KhonrKgiversity, THAILAND
’Applied Taxonomic Research Center, Department@bBy,
Khon Kaen University, THAILAND
®0ffice of General Education, Khon Kaen UniversitiflAILAND
*E-mail: ann.nawarat@gmail.com

Tolerance values (TVs) based on macroinvertebratesof biotic indices, have long been
incorporated in bioassessment regimes around thédwblowever, TVs of living
organisms in the tropics are merely developed,iquéatly in Southeast Asia. In
bioassessment process of Thailand, TVs are borrdvesdl existing lists of TVs. This
leads to a technical problem of unlisted TVs whemw rorganisms are discovered. We
collect 80 macroinvertebrate samples from 13 nedteen wetlands in Thailand;
59 samples are unlisted. To address the problempnpose a quantitative method
modified from Mekong River approach to develop Tréaging from O (highly pollution
sensitive) to 10 (highly pollution tolerant). Théndings reveal that TVs based on
macroinvertebrates living in northeastern wetlaimdEhailand are significantly correlated
with BMWPrua and BMWP.

Key words: Benthic macroinvertebrates, Tolerance values,anels
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(O32)DIFFERENT WAYS OF SPERM TRANSFER AMONG
THE CAPNIIDAE (INSECTA: PLECOPTERA), AND ITS IMPORTANCE
IN THE GENERIC SYSTEM OF THE FAMILY

D. MURANYI % W.H. LI3 M. GAMBOA !, K. WATANABE !

'Department of Civil and Environmental Engineerifidpime University, Matsuyama, JAPAN
“Department of Zoology, Hungarian Natural History $4um, Budapest, HUNGARY
3Department of Plant Protection, Henan InstitutéSefence and Technology, Xinxiang,
Henan, People’s Republic of CHINA

*E-mail: d.muranyi@gmail.com

Among the stoneflies (Plecoptera), there are reatdekfamily level differences regarding
mating apparatus and ways of sperm transfer. ThelyfaCapniidae owns a peculiar
system of male mating organs, consist of primaxy sgcondary organ for sperm transfer.
The testes are connected to a structure calledrfysate, hidden beneath the paraprocts.
During mating, the fusion plate is connected to lthsal portion of the main sclerite of
male epiproct and leads the sperm into its intemo#ddw. Then, as a secondary copulatory
organ, the epiproct transfers sperm into femalétgecavity.

During our ongoing project about the genus leveisien of the Capniidae, we put
special emphasis on the structure and functiomefmale epiproct. In the present paper
we describe the ways of secondary sperm transfeagh this complex organ, concluding
that those are always of generic diagnostic vatuestpraspecific classification. However,
suprageneric value of the different systems hasiresd unclear, and may be solved only
by further molecular studies.

The most simple way of sperm transfer into femaleitgl cavity happens with the aid
of the sclerotized portion of main epiproct scketip. As this type is usually occur in case
of Capniidae genera of primitive epiproctal confation, it should be considered as the
groundplan of Capniidae sperm transfer.

In case if the structure called eversible cressgmeon the male epiproct, it is always
the portion doing the actual sperm transfer. Therslile crest is a derived structure of the
Capniidae, there are no homologous but paralleicktres known among the related
family Leuctridae. We found that the eversible toas function three ways: everts dorsad
in a fan-like shape, everts caudally in a globslaape, and everts caudally into a long,
tubular projection. While the fan-like evertion acg in several genera over the whole
Capniidae area, the latter two are restricted t@ataxa: globular evertion was found in
EocapniaandSinocapniawhile the tubular projection was found onlyApteroperlaand
the japonica group of Capnia sensu lato. At least in case of the latter, complex
spermatophore structures also occur, attachecktethale genital cavity.

Key words: epiproct, eversible crest, fusion plate, genuslles@®nomy
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(O33)BIORESOURCES OF KUTTANAD WETLANDS — A BELOW SEA
LEVEL SYSTEM WITHIN THE VEMBANAD LAKE, A RAMSAR
SITE IN KERALA, INDIA

G. ACHUTHAN NAIR **, P.K. SHAJI!, R. PRATAP CHANDRAN?,
M. SOUMYA?! G.S. LEKSHMI?!, V. SURENDRAN!, Y. ANOOP*

'Environmental Resources Research Centre (ERRCHl&dNDIA
’Department of Biotechnology, Kerala, INDIA
*E-mail: trivandrum46@gmail.com

Kuttanad formed an integral part of the VembanateKwetland system, one of the
Ramsar sites assuming conservation significandedta total area of about 500 km2 and
lay below sea level. Salt water intrusion from #woining Arabian Sea in summer and
flooding of the area during rainy season were &egdl through the operation of barrage
and spillway. The present study focused on gemeratf thematic maps on land use,
documentation of floral and faunal resources, aislyf agroforestry systems and
livelihood options of the people in the region. Taic maps were generated using GPS
and GIS. Floral exploration resulted in the docutaton of about 490 species of
angiosperms, 2 species of gymnosperms and 14 spediepteridophytes. About
12 mangrove species and 23 mangrove associates reeoeded from 3 mangroves
ecosites. A total of 60 species of weeds had baéemtified from the study area of which
Eichhornia crassipesaffected navigation apart from causing deterioratdf aquatic
habitats. The region also harbored 105 plant speafecultivated and lesser utilized
resources and 67 species of medicinal plants. 8udyspecies of fishes and 14 species of
shell fishes were recorded during the study. Thianadiversity accounted for about
56 species. Agroforestry operations were resttitbehome gardens, owing to the lesser
extent of land holding and higher density of pofiala Bio-fencing was a feature for
protection and checking soil erosion. The mainlilnad of Kuttanad people were paddy
cultivation and coconut farming. Rice-fish cultudck farming and mussel culture are
practiced in many parts of Kuttanad. Extensive afspesticides, fertilizers and improper
discharge of sewage were the main causes of camion in Kuttanad wetlands. The
study highlighted the importance for proper managrgnand conservation of this vibrant
ecosystem.

Key words: Agroforestry, Floral and faunal composition, Kutth wetlands, Livelihood,
thematic maps
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(P26)AQUATIC INVERTEBRATE FAUNA OF SONG THANH NATURE
RESERVE IN QUANG NAM PROVINCE OF VIETNAM

X.N. NGO™, V.V. NGUYEN?, Q.H. NGUYEN!, T.T. NGUYEN,
T.H. NGUYEN?, T.H. TRAN?

Ynstitute of Ecology and Works Protection, HandEYNAM
“Faculty of Biology, VNU University of Science, Hend ETNAM
3Vietnam National University, Hanoi, VIETNAM
*E-mail: ngoxuannam@hus.edu.vn

The study analyzed the composition of the aquaii@riebrate fauna of Song Thanh
Nature Reserve in Quang Nam province of Vietnamurtyoeight qualitatively samples
were collected at 12 sites by plankton net for doeplankton and hand net for the
zoobenthos in March and September 2015. 166 spbeigdnvestigated in this study
belong to 131 genera, 68 families, 16 orders, amth&ses. The richest class is Insecta
with 142 species, in contrast the Bivalvia class baly 1 species that it Sorbicula
baudoni The aquatic invertebrate fauna also is separgited two groups, including
zooplankton and zoobenthos. 154 species are indbleenthos and 12 remaining species
are in the zooplankton.

Key words: aquatic invertebrate, faun&ong ThanhNature Reserve/ietham
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(O34) ARE NEMATODE COMMUNITIES IN THE SAI GON RIVER
HARBORS AFFECTED BY TBT?

X.Q. NGO™, N.T.M. YEN*, N.V. DONG?, L.A. PROZOROVA? N. SMOL*,
A. VANREUSEL*

'Department of Environmental Management and Techyylmstitute of Tropical Biology,
Vietham Academy of Science and Technology, Ho @i, IETNAM
Ho Chi Minh City University of Science, Vietnamiiaal University,
Ho Chi Minh, VIETNAM
3Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
“Biology Department, Ghent University, Ghent, BELBIU
*E-mail: ngoxuang@gmail.com

Free living nematode communities were investigabegther with TBT compounds and
some other environmental variables such as seditotaltorganic carbon, pH, salinity,
conductivity, oxygen redox potential and humiditythe Saigon River harbors. The main
purpose of this study was detection of tributyltaompounds (tributyltin oxide, tributyltin
benzoate, tributyltin chloridestc) in sediments. TBT is well known a highly toxiobide
that has been used extensively to prevent biofguldow TBT pollution is a serious
ecological problem in Vietnam like in whole worldedause of its accumulation in
sediments, where it can remain and be releasedpféo 30 years, infiltration in the food
chain, link to immuno-supression and imposex inaargms (mollusksetc), and other
dangerous aspects.

Eleven harbors in the downstream of the SaigonrRisge selected to survey with one
station as reference in the upper stream part dtin dry and rainy seasons. The results
showed that TBT compounds were relatively low coregao historical data from the
same or adjacent estuaries. Nematode communiteetyjgical for oligohaline range and
quite high spatial and temporal variability in diénsnd diversity. Distribution of these
communities was more homogenized in the rainy seago comparison with the dry
seasons.

Results of our studies indicated as well that héghEBT values lead to lowest
nematode densities but no significant correlatiostwieen TBT compound with
communities’ diversity and non-selective depositers.

Key words: Nematode communities, environment, butyltins, $ai RBiver Harbors, Vietham
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(P27)AQUATIC INSECTS OF THE MA RIVER
IN THANH HOA PROVINCE, NORTHERN VIETNAM

V.V. NGUYEN™, A.T. TRUONG?, X.N. NGO®, T.K.T. CAO* Ye.J. BAP

"WNU University of Science, Hanoi, VIETNAM
“Thainguyen University of Sciences, Tan Thinh wahai Nguyen, VIETNAM
}Institute of Ecology and Works Protection, HandEYNAM
“Institute of Ecology and Biological Resources, Wa@h Academy of Science and Technology,
Hanoi, VIETNAM
®Division of Environmental Science and Ecologicateering, College of Life Sciences and
Biotechnology, Korea University, Seoul, RepublifREA
*E-mail: vinhnv@hus.edu.vn

Aquatic insects were investigated from 12 majdyuiary streams of the Ma River located

in Thanh Hoa Province in northern Vietham. Twehanpling sites were chosen by

longitudinal gradient (one site from each tributatyeam) and aquatic insects were
sampled quantitatively by Surber net and qualiédyioy hand net in October 2013 and

April 2014. As a result, a total of 157 speciesqliatic insects belonging to 125 genera,
51 families, and 9 orders were identified: 47 Epbeptera species, 32 Trichoptera
species, 29 Odonata species, 18 Coleoptera spddeBjptera species, 11 Hemiptera

species, 4 Lepidoptera species, 2 Megalopteraespeand 1 Plecoptera species. Three
orders, Ephemeroptera, Trichoptera, and Odonagalopninated (68.8 %) in the aquatic

insect fauna in terms of species richness. Commumdices and functional feeding group

data were provided.

Key words: aquatic insects, fauna, Ma River, Thanh Hoa Progimorthern Vietham
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(O35)BIODIVERSITY AND ECOLOGICAL CHARACTERISTIC
OF DIATOM FLORA OF ARGUN RIVER BASIN (UPPER AMUR, R USSIA)

T.V. NIKULINA * A.P. KUKLIN 2

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
?Institute of Natural Resources, Ecology and Cryg|d®B RAS, Chita, RUSSIA
*E-mail: nikulina@biosoil.ru

The results of diatom species diversity study @f Argun River basin (Argun River, its
seven tributaries, lake and artificial reservoin 2005-2006 years are presented.
According to our own data, diatom flora of the AmguRiver basin represents by
219 species (239 infraspecific taxa, including tygeecies), belonging to 3 classes,
14 orders, 26 families and 59 genera. Class Baotlayceae is the most numerous and
contains 82.4 % of the total number of diatom aligamd.

The dominant species complexes in the diatom coritresinwvas identified. Twenty
four species and intraspecific taxa of diatoms wdaninant and subdominant in
periphyton communitiesAulacoseiraislandica (O. Miiller) SimonsenpDiatoma vulgare
Bory, Fragilaria vaucheriag(Kiutzing) PetersenUlnaria danica(Kitzing) Compére et
Bukhtiyarova U. ulna (Nitzsch) CompéreRhoicosphenia abbreviatg@Agardh) Lange-
Bertalot, Cymbella cistula(Ehrenberg) KirchnerGomphoneis olivaceur(Hornemann)
Dawson ex Ross et Sim§&omphonema parvulunKitzing) Kitzing, G. truncatum
Ehrenberg, Gomphonema truncatunvar. capitatum (Ehrenberg), Reimeria sinuata
(Gregory) Kociolec et Stoermer PatricR. sinuataf. antiqua (Grunow) Kociolek et
Stoermer, Cocconeis placentulavar. euglypta (Ehrenberg) GrunowAchnanthidium
minutissimum(Kitzing) CzarneckiNavicula cincta(Ehrenberg) Ralfd\. erifugalLange-
Bertalot, N. radiosaKiitzing, N. viridula (Kitzing) EhrenbergAmphora venet&utzing,
Nitzschia paleaceé&Grunow) GrunowEpithemia adnatgKitzing) BrébissonE. adnata
var. porcellus(Kitzing) R. RossRhopalodia gibbgEhrenberg) O. Miller.

Eighty three species, varieties and forms of digtame recorded for the first time for
the algal flora of the Upper Amur basin.

Ecological and geographical characteristics ofdtatom flora are the following: the
prevalence of benthic species (77.8 % of the tuahber of taxa), indifferent to salinity
(60.7 %), alkaliphilic (45.6 %), cosmopolitan (6124 species, and oligosaprobous and
betamezosaprobous — 30.2 and 27.2 %, respectNalyiral waters in the Argun River
basin are classified as clean and slightly pollsetording to the Pantle-Buck’s method,
in Sladechek’s modifications).

Key words: diatom flora, the Argun River basithe Upper Amur, the Pantle-Buck’s method
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(P28)FEATURES PERIPHYTON DIATOM COMMUNITIES
FROM THE STREAM OF VOLCANIC REGION (FALSHIVAYARIVE R,
SOUTH-EASTERN KAMCHATKA, RUSSIA)

T.V. NIKULINA * YU.V. SOROKIN?

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
“Russian Federal Research Institute of Fisheries@odanography (VNIRO),
Moscow, RUSSIA
*E-mail: nikulina@biosoil.ru

The Falshivaya River source is located on the sl@fe¢he volcano Mutnovsky; the river
belongs to the basin of Falshivaya Bay (Pacific @ad¢eThe Falshivaya River is typical
volcanic river from Kamchatka Peninsula. One of thest unique geothermal power
stations in the world (Mutnovskaya) is locatedtie tipper part of the river. Mutnovskaya
GeoPS resets geothermal water to the Falshivayer Riv

Changes of features of diatom communities in theeuand middle parts of the river
depending on the temperature and chemical watanpsers were studied. Diatom flora
of the Falshivaya River represents by more 50 sgewarieties and forms in August 2011.
Dominants and subdominants diatoms were identifiedperiphyton communities.
Dominants:Gomphonema angustatu(Kiitzing) RabenhorstPlanothidium lanceolatum
(Brébisson ex Kutzing) Lange-Bertalof\itzschia pusilla Grunow; subdominants:
Nitzschia paleaKitzing) W. Smith,N. nanaGrunow Encyonema silesiacuiiBleisch)
Mann, Diatoma mesodon(Ehrenberg) Kutzing,Pinnularia acidojaponica Idei et
Kobayasi.

Key words: diatom communities, Falshivaya River, Kamchatka
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(P29) DEVELOPMENTAL TOXICITY OF NICKEL ON  BOMBINA
ORIENTALIS (BOULENGER) EMBRYOS

Ch.J. PARK, M.Ch. GYE*
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Republic of KOREA
*E-mail: mcgye@hanyang.ac.kr

The developmental toxicity of nickel was examinedBombina orientalisembryos,

a common amphibian in Korea. Based on a standagdédmbryo teratogenesis assay the
168 hours LC50 and EC50 of nickel were 21.262 magfAd 5.68 mg/L, respectively.
At lethal concentration (10@m) nickel treatment resulted in decrease in thecespa
between gill filaments, swelling of epithelial cglland abnormal fusion of gill filaments,
which may attribute to embryonic death. At sub-détboncentration (1-1Qm), nickel
produced embryonic abnormalities including bent &nd tail dysplasia. Following
exposure to 1@m nickel for 168 hours tail length and tail muséleer density were
significantly decreased in tadpoles. At Quh nickel, myosin heavy chain and myosin-
binding protein C mMmRNA levels were significantly adeased in tail. Pre-muscular
response to muscular response stage (stage 26-a31he/most sensitive period to nickel
in terms of tail muscle development. At this tilyoD mRNA was increased whereas
myogenic regulatory factor 4 mRNA was decreaseddyum nickel, suggesting that
myogenic differentiation was inhibited by nickelal@um-dependent kinase activities in
muscular response stage embryos and myosin heam ofRNA and 12/101 muscle
marker protein in tail of tadpoles were signifidgndecreased by nickel, which was
restored by exogenously-added calcium. These sesuljgest that nickel could affect
muscle development via disruption of calcium sigrgaburing myogenesis in developing
B. orientalisembryos.

Key words: nickel, embryonic toxicity, muscle, myogenesis,abign
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(P30) CADDISFLIES (TRICHOPTERA) FROM MIRYANG
AND CHEONGDO, KOREA WITH ONE NEW SPECIES AND FOUR N EW
RECORDS FROM THE KOREAN PENINSULA

S.J. PARK™, S. INABA? T. NOZAKI 3 D. KONG?

'Department of Life Science, Kyonggi University, titdie of KOREA
“Shizuoka, JAPAN
*kanagawa, JAPAN
*E-mail: Sjp7427@gmail.com

Adult caddisflies were collected from 12 sites ineBngdo-gun (Gyeongsangbuk-do) and
Miryang-si (Gyeongsangnam-do) in the southwestam @f the Korean Peninsula, from
August 28 to 30, 2015 by aerial sweeping and lighgping. Collecting sites in Cheongdo
are located near the Ecological and Scenery CoasenvArea of Mt. Unmun designated
by the Korean government, and collecting sites inyadhg are close to the Ice Valley
(Eoreumgol) where ice forms during hot summer men#md melts after August.
Although these areas are well conserved and suglydsave rich fauna, hardly any study
of caddisflies has been undertaken there. We leo@ded a total of 64 species belonging
to 33 genera and 16 families including 1 new sgetieoughout this expedition. We
report the list of caddisflies in these areas, destribe the new species belonging to the
genusPaduniellaPsychomyiidae). Re-description of 4 specieslyplectropus malickyi
Nozakiet al, 2010, Tinodes furcatuti and Morse, 1997Cheumatopsyche tanid@ilah
and Johanson, 2008, amiplectrona kibuneanal'suda, 1940) that are newly recorded
from the Korean Peninsula are also provided.

Key words: Trichoptera, fauna, new species, new records
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(O36)SMALL STREAMS — UNDER PUBLIC PROTECTION
(EXAMPLE OF PUBLIC MONITORING AND CONTROL OF SUBURB AN
STREAM, VLADIVOSTOK, PRIMORSKY KRAI)

M.V. PEKARSKY * K.A. MURASHOVA !, K.A. DROZDOV?3
N.V. IVANENKO !

Vladivostok Federal University of Economic and 8eryVladivostok, RUSSIA
’G.B. Elyakov Pacific Institute of Bioorganic ChemjisFEB RAS, Vladivostok, RUSSIA
3Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
*E-mail: Pekarskij.mih@yandex.ru

Distruction of the small rivers located in city swburban zones — an important problem of
our time. The small water objects which are noeest in the state water registers remain
outside of the government control and attentiown, #mus, almost completely are deprived
of protection. It is tempting to have the houserreaeservoir, rivers or lakes and, often,
builders, without having the legal permission andstruction licenses realize projects, in
spite of the Water Code and other nature proteddiaus cutting trees in water protection
zones and establishing there cottages illegally.

The solution of problems of illegal land alienati@utting of suburb forest and other
violations in water protected zones are very difficoecause of resistance from the
violators of the ecological legislation who areeoftsupported by the corrupted officials
and supervisory authorities. However correctly iedrr out public estimates with
gualification of violations in compliance with thexisting laws, competent appeals to
control bodies, as well as drawing the public dibento the problems of the non-
execution of obligations and the law by officialncbreak this situation and lead to the
victory of law and justice. On the example of a Breieam Chernaya River located in
Vladivostok suburb, we researched a problem ofdlleonstruction and deforestation the
relict Vladivostok forest in the water protectioone, and also other ecological violations
which were qualified in compliance with the fedemakure protection and administrative
codes. We have also developed algorithm of actimngublic experts who are engaged in
problems of freshwater resources protection. Thekwe performed as part of the
scientific-public project "Investigation of the dogical state of streams and lakes located
on the Muravyev-Amursky Peninsula and preparatibnrezommendations for their
restoration” initiated in 2014 in frame of the "Rizs Clean Water Project” (Vshivkova
et al, 2003). Main objective of this program — devel@minof public environmental
monitoring, activization of scientific and publiaitiatives on protection of freshwater
resources.

Key words: protection, urban streams, deforestation, publimitaring
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(O37)BENTHIC COMMUNITY RESPONSES TO THE USED
TIN-ORE MINE IN THE WESTERN SIKHOTE-ALIN STREAM
(SOUTHERN FAR EAST, RUSSIA)

E.V. POTIKHA *, E.N. CHERNOVA?

!Sikhote-Alin Nature Reserve, Terney, Primorsky KRaISSIA
%pacific Geographical Institute, FEB RAS, VladivéstRUSSIA. *E-mail: potikha@mail.ru

Primorsky krai located at the south of the RusBianEast has more than 6000 rivers 91 of
which have lenath more than 50 km. Small riversnfeiver svstems and reveal ecological
situation of the reaion. Small rivers multipurpasdue. both for wild nature and for people,
determines necessity to solve problems of theteption and usage of low cost monitoring to
reveal main reasons of pollutions under increasiniipiropogenic burden. Recently benthic
community organisms have been even more often aseéadicators of a condition of fresh-
water ecosystems as thev sensitivelv react nottondeparate factors but also to the aeneral
ecoloaical situation. This studv's aim is to detieenthe level of lona time impact of slimes
storaae site formed after closina in 1990 the tia-ine on the runnina from the western Sikhote-
Alin macroslope Pravaya Pritochnava river's bentbimmunity structure characteristics.

The longtime studies of benthic communities at ligh taxon’s levels have been
performed at the 10 km long part of the river. Dleathic community had low number (707
p/nf) and biomass (0.18 gfmright near its slime storage site before theimtpsf the mine in
1989. Among groups revealed in the benthic commuaitly chironomidae dominated and
there were not representativeE®fT (Ephemeroptera, Plecoptera, and Trichoptera)aiofic
group. The abundance and biomass of benthos iectdgsan order, thBPT largest index
value was 5.9 % at the distance of 10 km from lineesstorage site, the number of groups
has risen to 13, gammaridae appeared among thenaatisi All quantitative characteristics
were much higher in the tributary of the river,2ddé the main pollutant zone, stoneflies
were noted among the dominants. The great incremshe number and biomass of
benthos were recorded for all sites of the rivewnithe slime storage site after the closing
of the mine in 1992. The number of benthos inciasé times, biomass — in 65 tiMERT
index increased to 45.2 % near the slime storage Gammaridae dominated significantly
in the benthic groups at all other sites. Chargties of abundance and biomass increased
in 2-3.5 times below slime storage site and thutary of the river, among the dominants
mayflies and caddisflies were noticed, and stoeefk- in the tributary in addition to
gammaridae. In 1994-2008, the number of benthtteadlime storage site was 2301-8605
p/nf, biomass 8.19-14.68 ¢fmthe EPT index was 27.6-80.5 %, among the dominant
groups mayflies were recorded in 1994 and cadeksii 1997. The qualitative composition
of the dominants in other sites of the river reredinirtually unchanged. Thus, the number
and biomass of benthos have dramatically increaséte river near the slime storage site
and in downstream and the number of taxonomic grdwgs increase as well at the first
years after closing of the mine. The change initpisde and quantitative characteristics
of benthos in the longitudinal profile of the river 1997—-2008 associated with both
natural and anthropogenic factors. It was acidifice of water, influence of dust of
dispelling soils from slime storage site and sprafaits drainage water quantity and salinity
of which are associated with the change of the m@gime of the river. With drainage
water and dust flows from the slime storage site fiver receives, accumulates and
transfers by water at a considerable distanceinleefdisperse soils with a high content of
heavy metals. Currently, the slime soils differnircsoils of the river by increased
concentrations of Cu and Pb and lower concentsuindizn, Cd and Ni that are associated
with their leaching, dissolution and removal frdme surface of the slime storage site.

Key words: small river, structure of benthic communities,time, slime storage site, heavy metals
South of the Russian Far East
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(O38)INTERTIDAL SNAIL BATILLARIA ATTRAMENTARIA
(G.B. SOWERBY I, 1855) IN THE RUSSIAN FAR EAST AND
ADJACENT AREAS

L.A. PROZOROVA

Institute of Biology and Soil Science, FEB RXBdivostok, RUSSIA
E-mail: Iprozorova@mail.ru

The native latitudinal range of mud snBil attramentaria(=B. cumingi(Crosse, 1862))
extends from 26.5°N in China (Fuging, Fujian Proento 46.6°N in Russia (Sakhalin
Island). The most northern populationEf attramentariaon Asian continent is found in
Olga Bay of Central Primorye (43.7°N). In the Rasskar East, Hokkaido, and continental
coast of the Sea of Japan southwards Gangwon RewinSouth Kore8. attramentaria

is the only batillariid species. In more southergions that may be found in sympatry with
3 other congeneric species.

Shell shape and shell color variationgBofattramentarian the Russian Far East were
studied in comparison with that in Japan and Séigrea. Like in western Honshu, in
both Korean and Russian populations’ darker mogresiominate in colder regions, so
number of colour patterns decreases northwardSolrth Korean populations we found
all six colour variations of the species shell,ali®d for Japanese specimens inhabiting
eastern oceanic coast. In Jeju Island, southereragtof studied area, blackish unbanded
shells comprise 64-88 % of all individuals. In plgpions from Gangwon Province of
South Korea nearly 80 % of specimens have darkssivith lacking of lighter bands. In
Primorsky Krai percentage of specimens with bldtkimmbanded shells in different
populations is 90-100 %. Batillariid shells withitehline on the upper side of each whorl
are recorded in narrow and running deep inland N®ay of Russky Island (Southern
Primorye). In Central Primorye, Sakhalin, northeastHokkaido and southern Kuril
Islands we found. attramentariawith only dark unbanded shells.

Shell shape of the species is also wellcorrelatidhl tve temperature of the population
locality. In northeastern Hokkaido, Kuril Islandakhalin and Primorye impacted by cold
water currents Oyashio and Liman, respectivBly,attramentariahas tall (25-35 mm
height) and slender shell with the apical angle2%0-Other regions, including South
Korea, are inhabited by less tall (20—-23 mm height) wider ecological morph with the
apical angle of the shell 28-33°. Such ecologicatpin of B. attramentariais found near
Gangneung in Gangwon Province of South Korea, itepday warm East Korean Current.

Symbiosis (in a broader context) Bf attramentariawith Pacific oysterCrassostrea
gigas attached to the snail shells is described. Theseies@ association is common in
shallow bays of Russky Island (Primorsky Krai).

Key words: Batillaria attramentaria, shell shape, shell coleariations, association with
oysters
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(O39)MOLLUSKS OF THE MEKONG DELTA: PROGRESS IN
BIOASSESMENT

L.A. PROZOROVA * X.Q. NGO?

Ynstitute of Biology and Soil Science, FEB R¥Bdivostok, RUSSIA
“Department of Environmental Management and Teclyyolmstitute of Tropical Biology,
Vietnam Academy of Science and Technology, Ho @ii,WIETNAM
*E-mail: Iprozorova@mail.ru

In December 2012 a 10-day field trip in the MekoRger Delta of Vietnam was
conducted to assess the diversity and distributbrthe freshwater mollusks fauna.
Gastropods and bivalves were sampled at 25 statiookiding connected with the
Mekong R. system naturally protected Binh Thiend @i An Giang Province. Several
local markets and farms in the Mekong Delta areaewasited to check freshwater
mollusks as well.

Totally more than 50 species, in half Gastropoda Bivalvia were found. Gastropod
superfamily Viviparoidea is abundant in both flogiand lentic habitats. Bivalve genus
Corbicula is a representative in the river channels and ngiater lakes. Amblemid
genusScabiegound in Binh Thien L. is new for the whole MekobDglta.

The Binh Thien Lake is the biggest freshwater lakine Mekong Delta endowed with
the highest biodiversity in An Giang. The lake’eais about 1.2 kihin the dry season
and expands up to 2.5 krim rainy seasorMaximum depth in dry season is about 4 m.
The lake connects with the Binh Di R., which is myadvith alluvium during the high-tide
season like other rivers in the Mekong Delta. Nthedess the water of Binh Thien L.
remains clear for all seasons, thanks to aguatietetion which acts as a natural filter.
When study Bihn Thien L. benthic macroinvertebrabenmunities in 2008, its density
was estimated at 40-1950 con/m?. Biodiversity dated by two indices was assessed as
Margalef (d=0.26—-2.62) and Shanon-Weiner (H'=0.2¥3B In 2012 mollusk diversity of
the lake was studied for the first time. Totallyddstropod and 10 large bivalve species in
14 families were found. Bivalves in 4 families Ciotidae Corbiculg), Unionidae
(Ensidens Hyriopsis Pilsbryoconchg Amblemidae Contradens Scabiey Mytilidae
(Limnoperna and diverse gastropods belonging to 10 families amendlnt in the lake.
In Gastropoda two families Bellamyidae and Piligaedominant.

The main impacts on the Mekong Delta mollusk ditgre/ere identified as water
pollution from industrial, agricultural and domestsources, and dam construction.
Harvesting for food, road construction followedihystream sand and gravel mining and
deforestation play negative part as well.

Key words: Mekong River Delta, freshwater mollusk fauna, biedsity assessment
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(O40)ECOLOGICAL STRUCTURE OF DIATOM ASSEMBLAGES FROM
THE SURFACE SEDIMENTS OF AMURSKIY BAY (SEA OF JAPAN )

I.LA. PRUSHKOVSKAYA

Ilichev Pacific Oceanological Institute, FEB RAAadivostok, RUSSIA
E-mail: prushkovskaya@poi.dvo.ru

The Amurskiy Bay is an interior bay of the largedPé¢he Great Bay. Numerous streams and
rivers enter to the Amurskiy Bay. The Primorye'sgist river Razdolnaya rather greatly
freshens (to 22—-27 %o) sea water in the innermastgbdhe bay (Rostoet al, 2007). The
total annual river runoff is up to 2.5 RrfPodorvanovat al, 1989). The salinity in the bay,
in general, not exceeding 32.5 %o.

Samples of surface sediments (0—1 cm) were calléatdmurskiy Bay in 2010 during a
cruise of the small ship Impulse. Bottom-sedimanigles were taken with an Okean grader-
type bottom grab. The thirteen samples collectedgah north-south transect from depths of
7.8 to 23.7 m were examined. Diatoms from bottodinsents were isolated using a heavy
potassium-cadmium liquid (Zhuze, 1962). The studikatom flora is represented by
221 species and intraspecific taxa belonging tg&%ra. The bulk of the diatom flora was
constituted by marine (72.4 %) and brackish (14)5s@ecies, which also dominated in
abundance. Freshwater diatoms, which were usualboumtered in single numbers,
contributed a noticeable proportion (11.3 %). A onipart of the flora (1.8 %) consisted of
freshwater species that became extinct in the Neobgeulacoseira praegranulatavar.
praeislandicaandA. praegranulatavar. praeislandicaf. curvata In terms of the number of
species, benthic species (121 species or 63 %bpmirdted among marine and brackish-
water diatoms; among planktonic species, there WwBraeritic (28.6 %) and 16 oceanic
species (8.3 %). Neritic species (66.4 %) dominateabundance, benthic species (31.2 %)
were subdominant, oceanic species were found inflombers (2.4 %). The number of
species and intraspecific taxa in the studied seengried from 60 (stn. 39) to 116 (stn. 12).
Most stations were characterized by a high aburadficthe benthic estuarine species
Diploneis smithii(7—21 %). Among benthic species, the following wienend consistently
but in single numbersAmphora proteus, Arachnoidiscus ehrenbergii, Aulissculptus,
Campylodiscus angularis, Cocconeis scutellum, Dipl® subcincta, Grammatophora
oceanica, Hyalodiscus scoticus, Lyrella lyra, Naldcdirecta, Pinnularia quadratarea,
Surirella fastuosa, Trachyneis aspefide ecological structure of diatom assemblages from
surface sediments in the Amurskiy Bay on the nsadtlith transect was fairly uniform: neritic
species were dominant (50.5-75.9 %), benthic speoiee subdominant (20-37.5 %). The
share of oceanic species was 0-5.7 %. Freshwateiespvere recorded in single numbers
(0.9-2.8 %) at almost all stations, except sta@@rwhere they represented up to 7.5 %. This
station was located at about 7 km away from thetimodfi the Razdolnaya River, thus
accounting for the increased content of freshwditgioms in the sediments. Here, we found
a noticeable quantity of extinct species of fredkwdiatoms (5 %), which could apparently
be introduced via river runoff from an adjacendanhus, this ecological structure of diatom
assemblages is characteristic of a narrow shallavine bay with a river mouth zone.

This study was partially supported by RFBR (prajéci5-05-06845) and the progratfrar East (project
MNe 15-1-1-0050).

Key words: ecological structure, diatoms, surface sedimentsusskiy Bay, Sea of Japan
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(O41) THE URBAN STREAM RESTORATION: HOW THE MACROPHYTE
COULD PROMOTE THE RECOVERY OF BIODIVERSITY
OF AQUATIC ORGANISMS

X. QUM% Ya. YU? M. ZHANG? W. PENG"?

IState Key Laboratory of Simulation and RegulatibkVater Cycle in River Basin, China
Institute of Water Resources and Hydropower Resedeijing, People’s Republic of CHINA
“Department of Water Environment, China Institut&\tzfter Resources and Hydropower
Research, Beijing, People’s Republic of CHINA
*E-mail: quxiaodong@iwhr.com

The reclaimed water provided important water resesifor the urban streams. The water
quality severely degraded in the urban ditches umxaf the multiple high level nutrients
and toxic pollutants. It is important to recovee twater quality and re-built the healthy
aguatic ecosystems based on the stream ecologieati¢s. By field monitoring and
controlled re-plantation in the urban streams, #luecession of constructed aquatic
community of macroinvertebrates was continually nwead. The efficiency and
mechanisms of water quality recovery would be camegbaunder different substrate
composition, different contamination condition atygpe of macrophytes in the urban
channelized streams. The main results showed figat lbvels of nutrient enrichment
existed in the reclaimed water. Under this condijtithe recovery of macroinvertebrate
restoration was limited in comparing with naturateams. The communities of
macroinvertebrates characterized with loss of $easitaxa, limited abundance of
moderate tolerant taxa, high relative abundancgatifier-collectors and burrowers, and
the low level of biodiversity. The positive corriten between the taxa richness of
macrophytes and macroinvertebrates, and macropbgter and taxa richness of
macroinvertebrates was confirmed by using linegregsion analysis. Even though the
nutrient enrichment dominated the community biodiitg of macroinvertebrate, however,
the existence of macrophyte significantly increaedtypes of functional feeding groups
and live types. Conductivity, ammonia nitrogen, ofel oxygen demands and dissolved
oxygen were the dominant chemical parameters afiecthe biodiversity of
macroinvertebrates. The working schemes of watalfityuecovery and healthy aquatic
ecosystem construction would be provided for thkaorditches. The corresponding
adjustment rules of systematic process for susigitihe healthy waterway would be
submitted.

Key words: river health, urban streams, macroinvertebrates, crophytes, nutrient
enrichment
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(O42)PRODUCTIVITY OF THE PACIFIC OYSTER
CRASSOSTREA GIGASHUNBERG FROM OYSTER CULTURE
IN POSSJET BAY (SEA OF JAPAN)

V.A. RAKOV

V.l.INchev Pacific Oceanological Institute, FEBAS,VIadivostok, RUSSIA
E-mail: vladimir.rakov@mail.ru

Data collected over 20 years from Possjet Bay ef $lea of Japan is the major oyster
culture in Far East Russia. The cultivation of Baeific oystelCrassostrea gigasvolves
collection of oyster larvae, spat rearing in cdtbes in summer of first years and growth
for 1.5-2 years until they are an acceptable §§2eX00 mm). The oyster shell height was
from 80 to 180 mm. The highest growth rates wendarngorodskaya Bay and Expedition
Bay, where they reaches of commercial size at 1y&d old. The total number and
weight of oysters was about 0.5 million individualsighing 100 tons.

The intensive development of oyster farming in $waith Primorye in recent years has
created conditions where it is becoming very imgartto determine the productivity of
the farms. The development of Pacific oyster gonkaagae, spat settling, feeding, growth
depends on the water temperature and, partictlaryariation of the temperature during
years. The water temperature over°@in spring and summer over the active period of
gonads development and growth oyster. The critealperature for spawning of Pacific
oyster in Possjet Bay is 1. Growth of larvae and spat settling generallyuoscat
temperature of over 15-1&. In the future these parameters will be usedrdgept spat
density and productivity of Pacific oyster.

Key world: Pacific oyster, oyster culture, South Primorye
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(P31)PALLIAL GONOGUCT HISTOLOGY OF SEMISULCOSPIRASPECIES
(GASTROPODA: SEMISULCOSPIRIDAE) FROM KUSHU ISLAND ( JAPAN)

A.V. RASSHCHEPKINA

Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
E-mail annagala-74@mail.ru

Mollusks of the family Semisulcospiridae (Gastropo@erithioidea) play an important role
in human life as the first intermediate host of mMatoda which are causative agents of
serious human and animals diseases. Intermediaterulusks are species specific, each
species has unique biology, so it is necessamyetatify mollusks species for understanding
disease ecology. However, identifying the hosteigigxternal morphology is extremely
difficult because of conhological signs, the taxmyoand systematics of the mollusks
have still some confusion among scientists.

Histological methods demonstrate anatomical diffees in reproductive systems of
mollusks (Nakano & Nishiwaki, 1989; Rasshepkina,020 In this investigation
Semisulcospiridae mollusks from streams in Nagasafecture (Kushu Island) are
studied. Speciments from 6 sites were collectesetban conhological features they were
devided into four types. It was suggested that thelpng toSemisulcospira libertina
S. reiniana Semisulcospirasp. 1, Semisulcospiresp. 2. The pallial gonoduct (part of
reproductive system located in mantle cavity) baebl fixed specimens was isolated, put
in paraffin and dissected by standart procedurenTihwas stained by hematoxylin and
eosin and examined under light microscope. Theigbationoduct of the genus
Semisulcospiravas presented by medial and lateral laminae, imier lamellar cavity
between them. Inter lamellar cavity was widely gaemto mantile cavity and close only
proximally. The lateral laminae included brood poueith embryos. Mollusks of all
species had medial lamina consisting of semina@ptcle and pallial pocket covered by
connective tissue. Seminal receptacle was filledtiynted along the falls spermatozoa,
while pallial pocket contained disintegrated speonea. Structure of pallial pocket was
similar for all studied species: it was a tube witlascle walls. All studied species had
similar structure of lateral laminae. Its proxin@rt had special histological structure
called as "proximal portion of lateral laminae".€Ttells of the structure were stained dark
with hematoxylin. Inspite of coloration the cellsgyoximal portion of lateral lamina had
no mucus. The length of this gland $flibertina was two times more then its seminal
receptacle length. This gland &. reinianawas small, less than length of seminal
receptacle. There were significant differenceshi@a shape and position of the seminal
receptacle betwee8 libertina, S. reiniana Semisulcospirap. 1 andSemisulcospirap.

2. The seminal receptacle 8f libertinawas located under pallial pocket, closer to the
inner part of medial laminae, while the seminalepacle ofS. reiniana was located on
the right side of pallial pocket. Seminal recepasf Semisulcospirap. 1 was located
very low, so that only pallial pocket was obsereadhe sections through proximal part.

On the base of our study of reproductive anatom$geshisulcospiridae we regards the
anatomical differences in position and shape ofisgleceptacle have inter-species level
for S. liberting S. reiniana Semisulcospirap. 1 andSemisulcospirap. 2. Our data are
consistent with new phylogenetic analyses of Jag®emisulcospirgkohler, 2016).

The work was supported by JREX Fellowship for Yousgd&tehers 2014.

Key words: Semisulcospiridae, reproductive system, anatordifarences, phylogenetic analyses
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(O43)ABRUPT CHANGES IN THE MACROZOOBENTHOS
COMMUNITIES OF STONY LITTORAL IN LAKE BAIKAL UNDER MASS
DEVELOPMENT OF SPIROGYRAGREEN FILAMENTOUS ALGAE

N.A. ROZHKOVA, O.A. TIMOSHKIN*, A.V. NEPOKRYTYKH,
N.V.MAXIMOVA, N.A. BONDARENKO

Limnological Institute, SB RA8kutsk, RUSSIA
*E-mail: tim@lin.irk.ru

Mass development of non-typical for Baikal gr&mirogyraspp. has been detected in coastal
zone since 2010-2011, first, locally, in South BdKiravtsovaet al, 2012; Timoshkiret al,
2014). Results of 2014 round-Baikal expedition enkd, thaSpirogyraoccupied shallow
water zone (depth range 0.5-2 m) along ca 50 %eofdastal perimeter. General characteris-
tics of the ecological crisis in coastal zone akBlawhich also includes mass benthonic cyano-
bacterial blooms, giant coastal algal accumulatidimesses and mass extinction of Baikal
endemic Lubomirkiidae sponges, mollusks, faecdufioh, etc is given by Timoshkiret al
(2016). Several types of cyanotoxins were isolatad determined in benthonic samples
(Belykh et al, 2015). The structure and composition of the omambenthos communities
(MC) of Baikal during last 87 years has been ingattd on the example of the stony littoral zone
(2-5 m depth). Most current and regular MC inveditigns have been performed on Berezovy
ecological test site, "BTS" (South Baikal) sinc®@@Timoshkinet al, 2009). The depth range
of 2-5 m is normally occupied by Il and Il algatlts (sensu Meyer, 1930), where green
macroalgaeTetraspora cylindricavar. bullosa the diatomDidymosphenia geminatand
representatives of endemic grderaparnaldioidesusually dominated. Mass development of
Spirogyraspp. (40-60 % of wet phytomass) we detected on®&PS4 m depth during 2013—
2014. Multiyear analysis of the stony littoral MG sputh-western coast of Baikal during
summer-autumn seasons of 1928, 1945-1946, 1963-20@8-2001, as in June 2013-2014,
evidences on rather stable condition of the MC. Mkan macroinvertebrate abundance varied
within 32.6—45.7 thousand specimerfsime biomass — within 91.61-333.25 §/@astropods,
amphipods, caddies flies always dominated. Theestfahe mollusks was as high as 63-92 %
of the total biomass and 36-82 % of the total iel@ate abundance. However, during mass
Spirogyrabloom in September 2013 this parameter increageificantly (79.8+34.9 thousand
specimens/f), while the total biomass slightly decreased @##88.31 g/rf). Rocky substrate
was covered bypirogyra(50-80 % of the projective area), nonethelessMBetaxonomic
structure was not changed (except for the leegttdsh were mostly absent on the spirogyra-
covered rocks). But the dominant groups were clthdgeastically: oligochaeta (44 % of total
abundance and 26 % of the total biomass) and aog#if23 % and 43 % respectively)
became dominating on BTS in September 2013. Chin@a® abundance increased
significantly: up to 13 % (2013) and even to 21261@).Vice versathe share of Gastropods
decreased 6 times in 2013 and over than 10 tin&3lih. Their biomass was equal to 17-18 %
of the total one. Mean values of Trichoptera abnodadecreased over than 4 times. In
summary, the mass developmentSgirogyrafirst of all influences (suppressed) the share of
the oxiphylous groups of MC, such as GastropodaTaictoptera. Significant changes in the
guantitative characteristics and structure of thg, Mccompanied by increasing of the total
invertebrate abundance (1.7 times) and decreasittigein total biomass (2.3 times) can be
explained by increased share of the numerousntalksized Oligochaetes. Respectively, it shall
be considered as an indirect evidence of the isiagaf the total organic matter contents.

The work is supported by the State Project of SB/RAS.51.1.10'Current state..".

Key words: macrozoobenthos, Spirogyra, littoral zone, Baikal
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(O44)A MOLECULAR PHYLOGENY AND BIOGEOGRAPHY OF ASIAN
FRESHWATER SNAILS OF THE FAMILY PLANOPRBIDAE
(GASTROPODA, CLADE HYGROPHILA)

T. SAITO™, Yu. KAMEDA 2, L. PROZOROVA?3, Yu. MORII 4, D.V. TU®,
H. FUKUDA®, T. SITNIKOVA ’, S. CHIBA!

!Graduate School of Life Science, Tohoku Universtiyagi, JAPAN
“Center for Molecular Biodiversity Research, Natibhuseum of Nature and Science,
Ibaraki, JAPAN

}Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA

“Division of Environmental Research, Hokkaido Unsityy Sapporo, JAPAN

®Institute of Ecology and Biological Resources, Wa@h Academy of Science and Technology,
Ha Noi, VIETNAM
®Conservation of Aquatic Biodiversity, Okayama Ursitg, Okayama, JAPAN
"Limnological Institute of the SB RAS, Irkutsk, RIASS
*E-mail: saito.zef@gmail.com

The freshwater snails of the family Planorbidae @re of the most common and diverse
group of freshwater gastropods. Recent advancesdlecular studies have clarified
phylogenetic relationships among planorbid taxartigdarly in tropical regions.
However, the phylogeny and systematics of the faofilremain unclear despite the fact
that several of planorbid species of Eurasia areently exposed to serious threats as the
result of the degradation of freshwater ecosystéiosthe present study, we investigated
the molecular phylogenetic relationships amongsthecies of Planorbidae in mainly Asia.
The inferred phylogeny of the planorbid lineages dbaracterized by marked
incongruences with the morphological species targno

Besides, we inferred the origin and route towav@djence from the phylogeny.

Key words: freshwater snails, Planorbidae, Higrophila, biogeaghy
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(O45)HISTORICAL REVIEW AND NEW APPROACHES USING AQUATIC
INSECT PREDATORS IN THE BIOLOGICAL MOSQUITO CONTROL IN
THAILAND

N. SAREEIN*, K.H. KIM 1, P. RAHONG?, Ch. TECHAKIJVEJ ?,
Ch. PHALARAKSH 3, Ye.-J. BAE

'Department of Environmental Science and Ecolodiaajineering, Korea University, Seoul,
Republic of KOREA
Chiang Mai University, Chiang Mai, THAILAND
3Department of Biology, Faculty of Science, Chiaraj Mniversity, Chiang Mai, THAILAND
*E-mail: Mahapurana.d@gmail.com

Thailand has experienced several vector-borne sksesuch as dengue fever, malaria, and
Japanese encephalitis which are transmitteédnjes AnophelesandCulex mosquitoes,
respectively. Despite of some limitation in apgiica, biological mosquito control is
encouraged because insecticide application is stexpéo have many negative effects to
natural ecosystems. According to comprehensiveatilee reviewsPoecilia spp.(guppy
fish) was firstly introduced to Thailand in 1965 asnosquito control agent followed by
Betta spp. (Siamese fighting fish), andrichopsis spp. (crocking gourami fish).
Invertebrate predators such as a bacteriBaci(lus thuringiensis israelensi@Bti), a
copepod Mesocyclop  thermocyclopoides Diplonychus spp.  (Hemiptera:
Belostomatidae) Enithares spp. (Hemiptera: NotonectidadRanatra spp. (Hemiptera:
Nepidae), andlroxorhychitesspp. (Diptera: Culicidae) were also suggested assiple
control agents to vector mosquito larvae. As a ltesti our field investigations in
Thailand, mosquito abundant sites showed lower ispedchness of aquatic insects.
Presence of predatory aquatic insects such as @dof@aleoptera, and Hemiptera
provided higher species richness of aquatic insettich exhibited a fewer mosquito
larvae. Based on field investigations in Thailardjuatic insect predators such as
Hydrophilus spp. (Coleoptera: Hydrophilidae) aridiplonychus rusticus(Hemiptera:
Belostomatidae) were selected as mosquito congremhta and their rearing methods were
developed. Digital mosquito monitoring system (DM&hich was developed in other
project was integrated with this biological contrmokethod to correctly determine the
control timing. This study was supported by a redegaroject provided by KEITI in 2016.

Key words: biological mosquito control, aquatic insect preola Digital mosquito
monitoring system
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(046)GLOCHIDIA MORPHOLOGY
OF UNIANDRA CONTRADENSLEA, 1838 FROM VIETNAM

E.M. SAYENKO

Institute of Biology and Soil Science, FEB RXBdivostok, RUSSIA
E-mail: sayenko@ibss.dvo.ru

The larvae of freshwater Unionidae species havehart,s obligate parasitic stage
(glochidium) in their life cycle. The present study a morphological survey of the
glochidial stage ofUniandra contradend.ea, 1838 (family Unionidae) from Mekong
River basin Pién Bién Province, Vietham) made by light and scanning ebect
microscopy. There were some data on glochidibl.ofontradendgrom Thailand (Panha,
1990; Panha & Eongprakornkeaw, 1995), investigawdnglochidia morphology of
bivalvia from Vietnam is made for the first time.

According to Brandt (1974) the genus nab@andrais used in this paper instead of
Contradens classification of subfamilies is given after Waekt al. (2011) and Huang
et al. (2013). Previouslyniandra contradengogether with many other Asian bivalves
were recorded in subfamily Amblemidae (Panha & poakgornkeaw, 1995; and others).

The mature glochidia were collected from outer dearichs of gravid female mussels
and preserved in 70 % ethanol. For SEM they wehydtated in 95 % ethanol followed
by a few changes of absolute ethanol. The driedis@®as were mounted on the specimen
stubs with double sided sticky tap and then coafédgold.

Along with species from such Asian genera Rseudodon Physunio Solenaia
(subfamily Gonideinae)TrapezoideusUniandra (subfamily Rectidentinae) the glochidia
of U. contradensre classified in the hookless group of bilatgralimmetric larvae, with
an unequivalve, unequilateral (terminology aftenti®e& Eongprakornkeaw, 1995) shells
and large hook-like shell appendix structure (aplpge) on only one of the two larval
valves. Bivalvia of Uniandra contradensbrood larvae in the outer demibranchs
(ectobranchous). The mean glochidial shell heightand lengthl() were 211.5+0.03 and
243.14£0.04 um, respectively, with a glochidial ird&lIn, estimated asixL and both
measuredn mm) of 0.0505-0.0523. In comparison, glochidfallb contradensfrom
Thailand had H=2104+0.05 pm, L=230£0.05 pm, with GIn=0.0484 (Panha&
Eongprakornkeaw, 1995). Among species with bil#iieessimmetric larvae, glochidia of
Solenaia khwaenoiensisere the biggest, witti=220+£0.03 umL=280£0.04 pm, and
GIn=0.0612 (Deeiret al, 2008), while glochidia oPhysunio superbuszere the smallest:
H=170£0.03 um|.=190+0.03 umGIn=0.00324 (Panh& Eongprakornkeaw, 1995).

Ventral rims of each glochidial valve dfniandra contradenswere covered by
numerous lanceolate micropoints arranged in moresy complete tight rows. Maximal
size of micropoints was 1.67 pm.

External surface of glochidial valves with numer@gses that were 1.77-2.1 um in
diameters. Exterior valve sculpture coarse, theesamaracteristic was recorded for
U. contradendrom Thailand (Panh& Eongprakornkeaw, 1995).

Key words: glochidium, morphology, Uniandra contradens, Vit
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(P32)ULTRA-SCULPTURE OF GLOCHIDIA
OF CRISTARIA TUBERCULATA (RUSSIAN FAR EAST)
AND CRISTARIA PLICATA (CHINA)

E.M. SAYENKO

Institute of Biology and Soil Sciences, FEB R¥adivostok, RUSSIA
E-mail: sayenko@ibss.dvo.ru

Morphology of glochidia of freshwater anodontirg@ristaria plicata (Leach) from
Dongting Lake, the second freshwater lake in Ch{Reov. Hunan), andCristaria
tuberculatafrom Khanka Lake, the largest freshwater lakehe Russian Far East, is
examined by the light and scanning electron miopgc The species status of the
glochidia was established by the adult individudtem the gills of which they were
extracted. To prepare for work on a scanning edectnicroscope, mature glochidia were
cleaned from the soft tissues in a 5 % KOH solution

Glochidial shells of botiCristaria species are elongated vertically, as valve hdight
is always greater than its length),(H/L ratio is 1.03—1.06 fo€. tuberculateand 1.01-1.1
for C. plicata Glochidia of the investigated species do notediif size:H=270-295 pm
(286.6+7.1) andL=270-290 um (27945.9) forC. tuberculata H=265-310 pum
(279.8+13.4) and.=250-270 pum (257+6.2) fo€. plicata Glochidia ofC. tuberculata
with bigger hooks: the length of the hod® {s 107-115 pum (111.2+3.5) or 37-42 % of
the valve lengthl() while for C. plicatah=75-100 pum (86.8+7.9) or 29-37 % of the valve
length.

The shells of glochidia consist of two layers (Kgfizach & Nagel, 1986). The inner
layer is thick, punctuated by pores, though theiepends are covered by the thin outer
layer that forms a special external microsculptdreis microsculpture of investigated
species could be described as intermediate betwertight-looped and vermiculate
because chaotic and unstructured loops are packeghs, that only their tops are visible.
Among tight loops very few microgranules are obsdrvor C. plicata glochidia.

In summary, glochidia of the investigated speciagehthe same size differing by bigger
hook in C. tuberculata external micrisculpture features of glochidialek of both
investigated species are identical.

Key words: microsculpture, glochidia, morphology, Unionid&jstaria
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(O47)POST-GLACIAL DISTRIBUTION OF THE BURROWING MAYFLY,
EPHORON NIGRIDORSUM(EPHEMEROPTERA: POLYMITARCYIDAE),
IN THE SELENGE RIVER BASIN, MONGOLIA

K. SEKINE™ * B. BAYARTOGTOKH 3, Ye.J. BAE'

!BK21 Plus Eco-Leader Education Center, Korea Ursitgr Seoul, Republic of KOREA
“Rissho University, Kumagaya, JAPAN
3School of Arts and Sciences, National Universitylofigolia, Ulaanbaatar, MONGOLIA
“Division of Environmental Science and EcologicagBeering, College of Life Sciences and
Biotechnology, Korea University, Seoul, Republi&@REA
*E-mail: ksekine@ris.ac.jp

Mongolia is in the transition zone between the Bametaiga and the dry steppes and semi-
deserts of central Asia and the climate is chariaei by long and cold winters, short and
hot summers, low precipitation, and high tempegmfluctuations Ephoron nigridorsum
(Tshernova, 1934) is a polymitarcyid burrowing nayhhabiting in middle regions in
rivers and streams, and lakes in Mongokeg( Soldanet al, 2009). The mayfly is
suggested to be a univoltine summer life cycle ahibut 8 month egg diapause under the
ice coverage of the river during period from Novembo April (Avlyushet al, 2013).
Although diapause egg has cold-tolerance overadhg &nd cold winter, the development
of nymphs needs warm water temperature, 15-25 P@out 4 months. The nymph is a
filter feeder; they burrow U-shaped cavity in thibstrates and feed on detritus suspended
in the water. The preferred habitats were substreaenposed of rocks, cobbles, or coarse
gravels with variable smaller mineral fractiondioér sandy, muddy, or organic substrates
beside, unlike mountainous stream and upstrearomdévlyushet al, 2013). The adults
are extremely short stage and copulate, ovipositl die for a several hours after
emergence.

In this study, we examined the genetic structuned #ne demographic history of
E. nigridorsumin Mongolian Selenge River basin from the late ftaiene to the present
by the genetic analysis. As a result, although lgghetic diversity was observed, there
was neither geographic cluster of haplotypes namretation between the genetic
differentiation and geographic distance within tlier basin. In addition, Bayesian
Skyline Plot showed expansion of population sizecamling through the last glacial
period and stable from post-glacial to the pres&vieé hypothesized that the stable
population expansion occurred during the last glgmériod in the river basin where water
temperature would have little decreased in summeréa period.

Key words: COI, demographic analysis, phylogeography, popataienetics
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(O48)ALTITUDINAL PATTERNS AND DRIVERS OF BENTHIC
MACROINVERTEBRATES IN THE NEPAL HIMALAYA

D.N. SHAH™, L. FENGQING 2, R.D. TACHAMO SHAH 2

Yinternational Union for Conservation of Nature, Katandu, NEPAL
“State Key Laboratory of Freshwater Ecology and &bnology, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan, People’s ReptGHINA
3Central Department of Environmental Science, TriuUniversity, NEPAL
*E-mail: Aquatic.deep@gmail.com

Globally, large number of taxa in different regiomave been studied along altitudinal
gradient. However, studies on freshwater macroiebeates are scarce and limited to
certain region. Due to the longest bioclimatic ggats in the central Himalaya, the region
hosts extraordinary biodiversity and also truelfenthic macroinvertebrates. The present
study aims to explore the altitudinal patterns iverkity of macroinvertebrate in central
Himalaya. The area has been declared a biodivdrsitypot. The benthic samples were
collected from 130 sites between the years 2005284@ ranging from 70 m asl to 4000
m asl. The samples were collected only from ecckidlyi good quality streams and rivers
i.e., without severe modification of the rivers. Hitgxa richness along the altitudinal
gradients were extracted from the study and inédeor in relation to environmental
variables. The result indicated that taxa richrefdhe macroinvertebrates follow humped
curve,i.e., high taxa richness at the middle mountain wiagerage annual precipitation is
higher than other altitudinal bands. Other sigalific environmental drivers are further
discussed. The study further envisage that theomds will help to delineate high
biodiversity altitudinal bands and will be an agsetconservation of biodiversity.

Key words: Species richness, elevation, macroinvertebraterabkage, central Himalaya
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(P33)THE FEATURES OF ZOOBENTHOS OF OXBOW LAKES IN THE
BOLSHOY YUGAN RIVER BASIN (MIDDLE OB REGION, SIBERI A)

T.A. SHARAPOVA* E.S. BABUSHKIN?

Ynstitute of Problems of the North, SB RAS, TyurR&ISSIA
2yugansky Nature Reserve, Ugut, RUSSIA
*E-mail: tshartum@mail.ru

Oxbow lakes are a typical element of floodplainslasfje and medium-sized rivers in
Western Siberia. These waterbodies are formed bwndexing rivers and remain
connected with them for long periods. Usually amaw lake connects with the river
through a single channel; during seasonal floodemitows directly from the river into
the lake through this channel. The distal, or 'liand of an oxbow lake quickly becomes
silted and overgrown with water plants, and thenemting channel at this end eventually
disappears.

In 2012, we studied the zoobenthos of two oxbowedabelonging to the floodplains of
two rivers in the Middle Ob region: the Bolshoy YamgLake and its major tributary, the
Negus'yakh Lake. In each of the lakes, samplingosts. were located near the "blind"
end (1), near the channel (3) and between thertheimmiddle (2). At each station, three
samples were collected using a Petersen bottomleandfe found 17 taxa of invertebrates
in the Bolshoy Yugan oxbow lake and 19 taxa inNlegus’yakh oxbow lake. The similarity
of taxonomical composition was estimated at 0.6aguthe Sorensen index, which is not a
high value. The distribution of taxa at the sangpktations in the two lakes is similar. The
fewest taxa were registered in the middle stat{dis?), in the oxbow lake of the Bolshoy
Yugan, with 41 % of the total count, and in the @xdake of the Negus'yakh — 26 %. The
maximal taxonomical richness was registered at btationsNe 1, with 82 % and 68 %,
respectively. The quantitative distribution of theobenthos in the two lakes was irregular
and varied considerably between stations of theedake. The mean number of zoobenthos
in the oxbow lake of the Bolshoy Yugan ranged f@to 12.5 K specimensfiand mean
biomass — from 6.9 to 11.2 ¢fnThe mean number (0.2-5.6 K specimefsand biomass
(0.2-9.9 g/rf) in the Negus'yakh oxbow lake were considerabiyelo The structure of the
zoobenthos and its distribution between the samgdiations in the two lakes were similar.
In Western Siberia, three groups of zoobenthos tlaee most important: oligochaetes,
mollusks and chironomid larvae. In the studied vimtdies, mollusks and oligochaetes
showed a low abundance and apparently do not ptagréicant role. Chironomid larvae
(with Chironomusand Camptochironomubeing the dominant genera) and dipteran larvae
of the family ChaoboridaeChaoborus flavicansMeigen) accounted for the bulk of
abundance and biomass. The maximum number and $8oohaoobenthos in the Bolshoy
Yugan oxbow lake was registered at sampling statiband 3. Chironomid larvae formed
the bulk of abundance (85-87 % by number and 6%-8y biomass). The detritophages of
generaChironomusandCamptochironomudominated At the station 2, predatory larvae of
Chaoborus flavicandominated (78 % by number and 62 % by biomasghdrzoobenthos
of the Negus’yakh oxbow lake, the highest valueatmfindance and biomass were recorded
at the station 1, where chironomid larvae dominé&d by number and 94 % by biomass).
Species of the gene@hironomusand Camptochironomugrevailed At the stations 2 and
3 larvae ofChaoborus flavicandominated (79—90 % by number and 84-94 % by bisjnas

Key words: zoobentos, oxbow lakes, Western Siberia, BolshggrYRiver, Negus'yakh River



Vladivostok, Russian Federation, 24—27 August, 2016 111

(O49) AQUATIC MOLLUSK FAUNA OF THE UPPER YENISEI RIVER
BASIN (THE REPUBLIC OF TUVA, RUSSIA)

M.O. SHARYI-OOL

Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
E-mail: sharyiool@biosoil.ru

Tuva lies in geographical centre of Asia and therene of biggest watersheds in the
world where the great Yenisei River starts its walge Upper Yenisei River is one of
a few rivers in Siberia with minor human transfotioa

First data on the Upper Yenisei River mollusk fadr@an Tuva were reported by
V.N. Greze and l.I. Greze in 1957-1958; first chistkincluded seven specieRadix
ovata, Gyraulus albus, Valvata aliena, Anodonta tarea Sphaerium scaldianum
S. lacustre Pisidium amnicumLater in 1969, A.N. Gundrizer and M.A. Ivanovaoeed
in a short publication about 31 species with spetigntion to the Upper Yenisei River
basin.

Vast collections of aquatic mollusks made by théhauduring 1994 and 2004 in the
Upper Yenisei River basin within the "Azas" StatatiNe Reserve in north-eastern Tuva.
Almost 5000 shells and specimens were fixed in 7%lédhol; the collection is now
deposited at the Institute of Biology and Soil 8cee FEB RAS, Vladivostok.

Shells and specimens were investigated by conchluallpganatomical and SEM
methods based on original study. Conchologicalattars include shell outline, sculpture,
features of hinge, ligament, muscle scars and pdhesmost important structures are
illustrated on the SEM photographs. Anatomical abters were studied in situ and
figured with a camera lucida. At present, in tdi@8 aquatic mollusk species were found —
56 gastropods and 52 bivalves. Total fifty-six spedelonging to 4 families and 6 genera
of freshwater gastropods for the Upper Yenisei Rivasin are recorded. Gastropods
fauna of the "Azas" State Nature Reserve includespécies.

Most recorded gastropods species (73 %) are Pateeand 20 % of all species have
Siberian distribution.

Bivalves in the "Azas" State Nature Reserve ana@caijt territories of the Todzha
Hollow in the Republic of Tuva are represented Bypecies. Bivalve fauna in the reserve
includes 49 species. Ten species in 5 genera oSpinaeriidae were representdtiree
species in 2 genera of the Pisididae were digshgd: Europisidium tenuilineatum
(Stelfox, 1918),Pisidium amnicumMuller, 1774) andP. decurtatumLindholm, 1909.
Thirty five species in 11 genera of the Euglesidesre representedCingulipisidium
Conventus Cyclocalyx Euglesa Henslowiana Hiberneuglesa Pseudeupera
PseudosphaeriuniPulchelleuglesaRoseanandTetragonocyclas

Majority of bivalve species (75 %) are distributedPalaearctic Region, while the
other species have broad Holarctic distribution¥d)9

This study was supported tizas State Nature Reserve (1.V. Demkin). This work wasypfanded by
grantMe 15-1-6-011-0 (Principal Investigator Dr. V.V. Bogad).

Key words: aquatic mollusks, Upper Yenisei River, gastropbislves
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(P34)FROM TIBET TO DESERT: ON THE AQUATIC MOLLUSK
FAUNA IN THE UBSUNUR HOLLOW OF TUVA AND MONGOLIA

M.O. SHARYI-OOL

Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA.
E-mail: sharyiool@biosoil.ru

The aquatic mollusk fauna of the Ubsunur Hollowsists of twelve species, belonging to
seven genera and four families. Three endebdbneripisidium (Tuvapisidiurgpecies
group (Bivalvia: Pisidiidae) were described by Ystarobogatov, E.A. Streletzkaja and
Z.1. Izzatullaev in Tuvan-Mongolian Tore-Khol' Lak&he focus of this report is to show
species composition of aquatic mollusk fauna withia "Ubsunur Hollow" State Nature
Biosphere Reserve (UNESCO list). During 1994 anti52émall bivalves and gastropods
were collected in lotic and lentic freshwater hatsit

Shells and specimens were fixed in 75 % alcohelcthllection is now deposited at the
Institute of Biology and Soil Science FEB RAS, Mlazstok. Shells and specimens were
investigated by conchological, anatomical and SE&thods based on original study.
Conchological characters include shell outline wiab bivalves, sculpture, features of
hinge, ligament, muscle scars and pores; the mgsbriant structures are illustrated on
the SEM photographs. Anatomical characters werdiedun situ and figured with a
camera lucida. Russian taxonomic system is used.a Agsult, the Gastropoda are
represented by six specidsymnaea (Radix) auricularigLinnaeus, 1758)L. (Galba)
bowelli (Preston, 1909)L.. (Orientogalba) hookerReeve, 1850 (Lymnaeidag)ymiger
annandalei (Germain, 1918), Anisus (Gyraulus) acronicus(Ferrussac, 1807),
A. (G.) terekholicusStarobogatov et Prozorova, 19@anorbidae). Six species of small
bivalves belonging to four genera and two famil{&ssidiidae and Euglesidae) were
established. Three species from three genera oEtiggesidae were found in the Tore-
Khol' Lake: Euglesa (Casertiana) zugmayévweber, 1910)Pseudeupera (Pseudeupera)
subtruncata (Malm, 1853) andCingulipisidium (Cingulipisidium) crassun{Stelfox,
1918). Four speciestymnaea (Orientogalba) hookerL. (Galba) bowelli Euglesa
(Casertiana) zugmayerArmiger annandaleivere decribed in Tibet and recorded in the
north part of central-asian deserts within UbsuHotlow.In regard to zoogeographical
considerations, the malacofauna has a mixed cotigrosiThe widely distributed
Holarctic and Palaearctic elements agemnaea (Radix) auricularigAnisus (Gyraulus)
acronicus Pseudeupera subtruncai@alm, 1853), Cingulipisidium crassunStelfox,
1918); whileLymnaea(Galba) bowellj L. (Orientogalba) hookefiArmiger annandalei
Anisus (Gyraulus) terekholicusEuglesa zugmayeriand a member of the genus
Odhneripisidiumare the Asian species

| thank Professor N.I. Putintsev (Tuvan State Ursitgy for start scientific expedition in Ubsunur

Hollow and D.V. Fomin (A.V. Zhirmunsky InstituteMsdrine Biology FEB RAS, Vladivostok) for the help
with SEM work. This study was supported'bypsunur Hollow State Biosphere Reserve (V.I. Kanzay).
This work was partly funded by gramt 15-1-6-011-0 (Principal Investigator Dr. V.V. Bogad).

Key words: aquatic mollusks, Ubsunur Hollow, endemic species
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(P35)THE INFLUENCE OF THE FEED SPECTRUM
ON THE NON-SPECIFIC MECHANISMS OF STRESS-RESISTANCE
IN BAIKAL ENDEMIC AMPHIPODS SPECIES GMELINOIDES FASCIATUS
(CRUSTACEA: GAMMARIDAE) DURING LONG-TERM
LABORATORY EXPOSITION

Y.A. SHIROKOVA*, D.V. AXENOV-GRIBANOV, V.A. EMSHANO VA,
I.V. VOYTSEKHOVSKAYA, Y.A. LUBYAGA, K.P. VERESHCHAG INA,
A.N. GURKOQV, Zh.M. SHATILINA, M.A. TIMOFEYEV

Institute of Biology, Irkutsk State University,utkk, RUSSIA
*E-mail: yuliashirokova2501@gmail.com

In the current study we estimated the influencéheffeed spectrum on some non-specific
mechanisms of stress-resistance in Baikal endemphi@odsG. fasciatusduring the long-
term (3 months) laboratory exposure. For this stiynals were collected with a hand net
near the village of Bolshie Koty (South Baikal N.®13375, E 105.075639) in May 2014.
The temperature of sampling and performed labgraxperiments was 6 (+0,5¢° During
the experiments animals were fed by three diffetgmes of feed. First group was fed by
Tetramin feed for crustacean (Tetra, Melle, Germagcond group was fed by mixture of
vegetables (carrot and potato). Third group was gddried mixture of amphipods,
gastropods and water plants (Baikal feed mixtuFeMB prepared manually. Some universal
cellular stress markers were investigated uponrddbry exposition such as activities of
antioxidative enzymes (peroxidase, catalase an@athjione S-transferase), and activity of
energetic metabolism enzyme-lactate dehydrogerasedingly to Bedulinaet al (2009),
Timofeyev (2010). The feeding &. fasciatusy Baikal feed mixture (BFM) led to decrease
of peroxidase activity in 2 months of laboratonclamation. In 3 months of laboratory
exposure the activity of enzyme was significarthyer than the control level. The exposure
with feeding by BFM led to short-term decrease lt# tatalase activity in 2 weeks of
exposition. Further exposition of this species tedestore of catalase activity to control
values and fluctuated at this level during 3 mowthsxperiment. The feeding by BFM led to
the decrease of the glutathione S-transferaseitgiciiv 2 weeks of exposure. Further
exposition led to elevation of glutathione S-trang$e activity to control level and fluctuated
on this level during 3 months of experiment. Ineca$ feeding by Tetramin, the rate of
glutathione S-transferase activity was stable gufinst 2 weeks, and then the activity
decreased to 1 month of exposure. Feeding by BRMtdea decrease of the lactate
dehydrogenase activity which decreased in 2 wedelksher exposition led to restore of
lactate dehydrogenase activity to control level #unctuated on this level during 3 months of
experiments. The feeding by Tetramin led to deeredisactivity in 3 months of exposure.
Changes in enzyme activity during feeding@f fasciatusby vegetables mixture was not
observed because of early death of animals. As shibesresults of the current study, the
feed spectrum has a direct effect on the stressimase abilities of Baikal endemic
amphipods G. fasciatus during laboratory exposition. This must be consde for
experiments and experimental design for carry cological and physiological experiments.

This research partially was supported by grants: RE® 14-04-00501, 16-34-60060 aré@ 15-04-

06685, the Ministry of Education and Science (1204-4/51), grant of Russian Science Foundation
Ne 14-14-00400.

Key words: acclimation, antioxidant system, amphipods, Gmée® fasciatus, Baikal, diet
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(O50) A NEW NIGROBAETIS SPECIES (EPHEMEROPTERA: BAETIDAE)
FROM CHINESE MAINLAND

Q. SI, W. ZHANG, Ch.-F. ZHOU*

The Key Laboratory of Jiangsu Biodiversity and Babinology, College of Life Sciences,
Nanjing Normal University, Nanjing, People’s Repaldf CHINA
*E-mail: zhouchangfa@njnu.edu.cn

The first validNigrobaetisspecies found in Chinese mainland has various rpal&ings
and dots on dark brown body, simple gills and egdnabial palpi in nymph. In imago,
it has only one pair of wings, purple compound eyesitracted segment 2 and longer
apical segment of forceps. Both nymphal and imdgspacimens of this species show
some uniqueness. As a result, it is recognizechanied afNigrobaetis punctatusp. nov.

in the present paper. The solid association betweenature and mature materials
provides a good example to further classificatinorBaetidae in China.

Key words: new species, China, mayfly
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(RT3) THE INTERNATIONAL FAR EAST YOUTH CONFERENCE "MAN
AND BIOSPHERE" AND UNITING OF YOUTH FOR PROTECTION OF
FRESH WATERS IN ASIA

L.A. SIBIRINA*, T.S. VSHIVKOVA, S.V. KLYSHEVSKAYA,
O.V. POLOKHIN

Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
*E-mail: sibirina@ibss.dvo.ru

The International Far East Youth Ecological Confiese"Man and Biosphere” has been
organized by the Scientific-Public Coordination @eriClean Water" in March, 2004 and
further began to be carried out annually on thdsbaes Institute of Biology and Soil
Sciences, Far East Branch of Russian Academy @n8es. In 2015 it was decided to
transfer the conference to the international stand in 2016 17 school students
foreigners, pupils of the International LinguisBchool of Vladivostok from South Korea
and the USA have taken part in it. The Confereadhle very popular youth forum in East
Russia and more than 200 participants annuallycizate in it.

The regional stage of the Russian National Junimmg@etition of Water Projects is
carried out within the Conference therefore manykaoare devoted to studying of
freshwater problems: biodiversity of lakes and myetudying of anthropogenic influence
on freshwater ecosystems, the problems of natwtegron and so on. The results of
public monitoring from various regions of the FaasE are reported. Age structure of
participants varies from the youngest school sttedémd even children of kindergarten
age) to students of last courses of university.réfoee for adequate evaluation of works
the jury considers reports and presentations gngughiem according the age. Participation
in the Conference may be internal or correspondeaice it allows to participate those
young people who live very far or abroad.

We, organizers of the Conference "Man and Biosphémgite the youth of Asia to
take part in our annual forum in order to unite efforts for protection of fresh waters in
Asia, to make stronger the international coopematio ecological researches and
education. "Let's make the World clean!" — the motif our Conference and the
developing international public ecological movementthe way to the Green, Clean and
Happy World.

Key words: international cooperation, fresh waters, educatipablic ecological movement
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(O51)ZO0OBENTHOS OF THE METHANE SEEPS IN DEEPWATER ZONE
OF LAKE BAIKAL: DISTRIBUTION AND TROPHY

T.Ya. SITNIKOVA **, I.V. MEKHANIKOVA ! T.V. NAUMOVA },
S.I. KIYASHKO 2, T.l. ZEMSKAYA !

YLimnological Institute, SB RAS, Irkutsk, RUSSIA
A.V. Zhirmunsky Institute of Marine Biology, FEBRA/ladivostok, RUSSIA
*E-mail: sit@lin.irk.ru

In recent years more than 20 methgagchily distributedseepages were discovered in
deepwater zone of Lake Baik@/an Rensbergeret al, 2002; Graninet al, 2010;
Cuylaertset al, 2012; Khlystovet al, 2013, etc). The most famous of them are
hydrothermal vent Frolikha (300—400 m depth), odthane seep Gorevoy Utes (~900 m
depth) and methane seep Sankt-Petersburg (at b deptt400 m). The landscapes and
habitats of animals in these regions are differ€he bottom of vent Frolikha covered by
fields of bacterial mats created by giant sulfuctbaaThioploca patches of pebbles and
boulders, light-coloured sand, and pale grey sill gelite. The bituminous hills
("volcanoes") of different size were found on thaof of oil-methane seep Gorevoy Utes.
Some of these structures had a vertical tube otofh€'dropper"), from which oil oozed.
The floor of methane seep Sanki-Petersburg wasemies by mounds composed of
massive layers of methane hydrates. Gas bubblep&$drom some mounds. The bottom
had patches of both oxic and anoxic surficial sedits, jelly-like microbial mats formed
above gas hydrate layers. Invertebrates of 8 metbletaxa [Ciliata, Rotifera (in vent
Frolikha only), Copepoda, Nematoda, Ostracoda, amall Turbellaria] and

5 macrobenthic groups [Porifera (in vent Frolikhay® giant Turbellaria, Gastropoda,
Amphipoda, Chironomidae, and Oligochaeta) were rismb at these regions]. Most of
these organisms were found early in other deepweadgons of the lake, and some of them
only can be considered as seep or vent local emdelivMe revealed a significant statistical
dependence of meiobenthos abundance on the aligjlalbimicrobial mats, but this was
not the case for macrobenthos abundance. The mashbers of benthic
macroinvertebrates were registered on solid substrgpebbles, boulders, bitumen
structures). The analysis of stable carbon anagein isotopes in animal tissues showed
that their life cycles are based on chemo- (methapboto- and mixotrophy. The trophic
webs were estimated from 2 to 4 levels of the alsma

This work was supported in parts by LIN SB RAS, praje©345-2015-0030, and Russian Foundation
for Basic Research, projedt 15-29-02515 and RFBR together with Irkutsk City Addstiation, project
No 14-44-04126.

Key words: deepwater lake zone, methane hydrates, aquatictebrates meiobenthos,
macrobenthos
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(P36) EXPERIENCE WITH VARIOUS INDICES BASED ON BENTHIC
MACROFAUNA FOR THE ASSESSMENT OF THE ECOLOGICAL
STATUS OF ILE ALATAU STREAMS (KAZAKHSTAN)

D.A. SMIRNOVA

Kazakhstan Agency of Applied Ecology, Almaty, KAZSKAN
E-mail: dina_smirnova@mail.ru

Usually, Woodiwiss Biotic Index was used for llea#du streams ecological state
assessment by Kazakhstan Agency of Applied Ecoldgypractice shows, using this
index don’t allow to evaluate ecological state lof streams sites adequately. So, it needs
to find other appropriate biotic indices and metificr the bioassessment purpose.

The aim of this study was to investigate allowanseng different biotic indices for
ecological state assessment of lle-Alatau streardsi@ make recommendations for their
using.

The sampling sites are situated in different zottes:mountain from 1000 to 1700 m
altitude, the foothill 750—790 m asl, the plain ab800—600 m asl. There are several types
of anthropogenic influence on the different sitésthee streams: headwater, recreation
activity, dams, urban, agricultural, channelizezast bed.

Trent Biotic Index (TBI), Extended Biotic Index (BB modified TBI for streams of
Central Asia and Irtysh River basin, Biological Ntonng Working Party (BMWP),
Average Score Per Taxon Index (ASTP) were choseadalogical state assessment.

The analysis of the investigation results shows RSllows us to give the most
adequate ecological state assessment of lle-AEtteams and can be recommended for
practical using.

Key words: biotic indices, ecological state assessment, |ktahl streams
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(O52)INTEGRATING DNA BARCODES AND MORPHOLOGY
FOR SPECIES DELIMITATION OF POLYPEDILUM KIEFFER
(DIPTERA: CHIRONOMIDAE)

Ch. SONG, B.J. SUN, W.B. LIU?, Q. WANG?, R.L. ZHANG?®, X.H. WANG **

College of Life Sciences, Nankai University, Tianffeople’s Republic of CHINA
“College of Fisheries, Tianjin Agricultural Univetgj Tianjin, People’s Republic of CHINA
3College of Fisheries and Life Science, Shanghaa®déniversity, Shanghai,
People’s Republic of CHINA
*E-mail: xhwang@nankai.edu.cn

The genufolypedilumKieffer occurs in all zoogeographical regions gitc&ntarctic. It
is one of the most species rich genus in Chironamidontaining about 500 described
species in the world and 92 species recorded in&hi

This study aims to explore the utility of the miondrial gene cytochrome ¢ oxidase
subunit 1 (CO1) as the barcode region to deal wa#onomic problems in the genus
Polypedilum Totally 1650 sequences are involved, of which ZGim our lab and
1390 from Barcodes of Life Data (BOLD) and GenbaBkih NJ and ML tree well
support 166 molecular clusters, 139 morphospecigsy match rate to 83.7 %. In
addition, intra- and interspecific divergences aalculated, with the maximum
intraspecific and minimum interspecific divergendds72 % and 1.60 %, respectively.
Confidence interval numbers of molecular operaficiaxonomic units are 125-397,
estimated from the methods of ABGD, jJMOTU and PBBsed on the result, 7-9 % are
tentatively proposed as the threshold to delPoitypedilumspecies.

The molecular data from present study shows tlashiapes or location of wing spots,
length or degree of anal point shoulders, the shapgonostylus, and setae on superior
volsella can be regarded as interspecific varigtiofihe study also indicates DNA
barcoding is an ideal method to delimit sibling@ps, and associate counterpart females
and gynandromorph with males in the geRagypedilum

Key words: DNA barcodesChironomidag Polypedilumsibling species
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(P37)THE ACTIVITY OF THE TRANSFORMATION OF AROMATIC
HYDROCARBONS BY MICROBIAL COMPLEX IN THE ESTUARY
OF THE AMUR RIVER

O.Yu. STUKOVA

Institute of Water and Ecological Problems, FEB RR&abarovsk, RUSSIA
E-mail: olgastukoval@rambler.ru

The pollution of coastal waters by different pdlts, including polycyclic aromatic
hydrocarbons (PAHS), is a topical issue. PAHs be#oggnized as fare ground pollutants of
the environment within the scientific community.€Tincrease in concentration of pollutants
in the estuaries of the rivers negatively effectdhiersity and reproduction of biological
resources. That is why scientists pay attentidoidtmgical processes of self-cleaning taking
place in the mixing zone of marine and fresh watélis microbiological communities that
ensure destruction of the larger half of organiccants and hydrocarbons. The purpose of
the investigation was to study the activity of rolmal complexes towards aromatic
substances in the mixing zone of marine and fresters of Amur estuary. We conducted
microbiological research in bottom sediments takem different sections of Amur estuary
in the North and South directions from the estudrthe river as the salinity of the natural
water changed.The activity of bacteriobenthos itfeyreatly in different sections of the Amur
estuary. For example, bacteriobenthos was proatdivibe limit on phenol in the zone of
influence of the river flow and in the South of #mur estuary before reaching Cape Lazarev.
The transformation of naphthalene was observeditorh sediments of the central part of
Amur estuary where active sedimentation of suspksdiids taken place. Low activity towards
aromatic hydrocarbons in the South of the Gulf aklalin and in Nevelski Strait is a vivid
example of the influence of the river dischargahanformation of the quality of water in the
Amur estuary. The bulk of suspend solid enterimgetstuary with the effluent is sedimented on
the biochemical barrier. However, high activity twds phenanthrene was displayed by
bacteriobenthos, functioning in the North-West aki®&lin Island in the lagoon. This fact
proves the natural origin of phenanthrene. In magskearch conducted with different
concentration and types of salinity it was shovat transformation of phenanthrene takes place
most actively in the rich marine environment. Indelocondition when adding 1-3 % salt into
the medium for the cultivation of microorganisme tjrowth inhibition of bacteriobenthos
taken in the estuary of Amur River is experimentabserved. The biomass accumulation by
benthos communities, dwelling in the South of tsauay, happened most actively which
confirms their adaption to natural salinity. Thaalinity plays a vital role in the processes of
self-cleaning taken place in the in the mixing zohmarine and fresh waters. The difference in
the formation of the quality of water in the diffat section of the Amur estuary to the North
and the South from the estuary of Amur River in ¢hanging mode of found salinity was
found out in this research. It was shown that dudontinuous microbiological transformation
toxic coloured products deteriorating the qualitghe water environment of the Amur estuary
were formed. Unmetabolized aromatic hydrocarborg taric products of transformation
including methylated analogs of benzol (analogeyofroquinone and 1, 2-benzoquinone) are
taken away from the Amur estuary into the Sea dfdBk and are deposited in shallow water.
They are factors of ecological risk for the devedept of hydrobionts in coastal marine areas.

Key words: activity, bacteriobenthos, aromatic hydrocarboradijrsty, estuary
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(O53)SEASONAL DYNAMICS OF SPECIES STRUCTURE
IN THE MAYFLY TAXOCENOSIS (INSECTA: EPHEMEROPTERA)
OF THE KOMAROVKA RIVER — A SMALL FOREST STREAM
OF SOUTHWEST SLOPES OF THE SIKHOTE-ALIN RIDGE
(SOUTH PROMORYE, RAZDOLNAYA RIVER BASIN)

V.V. SUKHANOV %2 T.S. VSHIVKOVA **

Ynstitute of Marine Biology, FEB RAS, VladivostBkJSSIA
%Far Eastern Federal University, Vladivostok, RUSSIA
}Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
*Email: vshivkova@biosoil.ru

One of the most interesting problems, happeningiagtogical communities, the studying
of changes of biocenoses in space and time, iSd=mesl. These changes and conditions
of the communities can be described basing onrdifteapproaches. One of the most
widespread approaches represents the descriptivioc#nosis by means of the integrated
guantitative indices which characterize not eadtigs of the cenosis, but all community
in general. The presented waakpriori relies on such methodological basis. The mayfly
taxocenosis (Insecta: Ephemeroptera) of the skt Komarovka River flowing within
the Ussuriisk Nature Reserve of V.L. Komarov (Sewgtht Primorye, Russia) was chosen
as an object of the research.

Variability of the main integrated parameters ire tmayfly taxocenosis of the
Komarovka River is described: total biomass, spebiediversity, and the coefficient of
nonuniformity in the range sequence of species @dmees described by a geometrical row.
These changes fluctuate depending on seasons amb@same in different sites of the
river located along the longitudinal gradient nfrds source to the mouth. High similarity
between the mean empirical value of the coefficagnmonuniformity (0.879 + 0.075) and
the theoretical value which is = 1, is revealedtiStically reliable distinctions between
them are absent.

Key words: taxocenosis, Ephemeroptera, changes of communititsgrated quantitative
indices, the coefficient of nonuniformity
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(P38)A NEW SPECIES FROM TIBET, CHINA AND PUBLIC DATA
FROM BOLD OF DIAMESA MEIGEN (DIPTERA: CHIRONOMIDAE)

B.J. SUN*, C. SONG', W.B. LIU*, Q. WANG?, X.H. WANG"

College of Life Sciences, Nankai University, Tianffeople’s Republic of CHINA
“College of Fisheries, Tianjin Agricultural Univetgj Tianjin, People’s Republic of CHINA
*E-mail: bestbjsun@163.com

The new specie®iamesa wangisp. nov. from Tibet Autonomous Region, China, is
described and figured as adult male and female.atlné male can be distinguished from
otherDiamesaspecies by the combined characters: aedeagahtwiielike, with a cluster

of long hairs at the apex; inferior volsella findée and gonostylus strong, curved
inwardly. The DNA barcode obD. wangisp. nov. and the analysis of public data
from BOLD are presented.

Key words: new species, taxonomy, Tibet Autonomous Region
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(O54)MACROINVERTEBRATE COMMUNITY STRUCTURE IN GLACIER
FED HIGH GRADIENT KALI GANDAKI RIVER OF NEPAL

R.D. TACHAMO SHAH *, S. SHARMA? D.N. SHAH?, R. MASKEY 3

Central Department of Environmental Science, Tri@uUniversity, Kathmandu, NEPAL
“Aquatic Ecology Center, Kathmandu University, Dkindil, NEPAL
®*Hydraulics, Hydropower Engineering and Renewablergy Technology, Kathmandu
University, Dhulikhel, NEPAL
*E-mail: ramdevi.env@gmail.com

High gradient rivers are very crucial for sustagnecosystems and ecosystem services that
support people’s livelihood. The Kali-Gandaki Rierginates from glaciers in Mustang,
boarder of Tibet, is one of the major river systemblepal, supporting Chitwan National
Park — a flagship protected area with globally intgat tiger and one horned rhino
population. Multiple development plans includingdhy-power dams are put forward in
the river. Therefore, degradation of watershedsh&agin to compromise hydrology and
morphological characteristics of the rivers leaditty potential cascades to aquatic
biodiversity. Timely assessments of e-flows in theer are essential for better
understanding of ecology of the rivers and humamroanities that depend on adequate
and sustained water availability. Therefore, theent research aims to gather baseline
data on aquatic biodiversity in three seasons ngnpeé-monsoon, monsoon and post-
monsoon. Further, protocols will be designed tesssccurately the impact of potential

development activities in the river. In this comdece, first results of the research will be
presented.

Key words: E-flow, macroinvertebrates, Kali-Gandaki
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(O55)PHYLOGEOGRAPHY OF PTERONARCYID STONEFLIES
(INSECTA: PLECOPTERA, PTERONARCYIDAE)

M. TAKENAKA*, K. TOJO

Department of Biology, Factory of Science, Shinghiversity, Nagano, JAPAN
*E-mail: 16st404a@shinshu-u.ac.jp

The family Pteronarcyidae, which is the largestibddstonefly group, is distributed in
East Asia and North America. However, these st@®eflo not inhabiting the Japanese
Archipelago, even though they inhabit the Koreaniila and Sakhalin. It is curious to
note, how these stoneflies distributed so clostéoJapanese Archipelago but they have
not spread there. From a phylogeographic pointi@ivyit is very interesting that they
have not been able to migrate and become estathlishéhe Japanese Archipelago.
As such, this study into the phylogeographic andligionary history of Pteronarcyidae
will play an important role in considering the ddishment of stonefly fauna in the
Japanese Archipelago. In addition, this study welhtribute greatly to understanding the
origin of other Japanese fauna, not only Japantesgefies. The family Pteronarcyidae
is composed of twelve described species that angpgd into two generae. Pteronarcys
spp. (10 species), an®teronarcellaspp. (2 species). Larvae generally inhabit the cold
rapids or riffle areas of fast-flowing rivers, aasl emerged adults they are observed in the
period leading up to mid-summer from late sprimgthe summer season of 2015, we were
able to collect pteronarcyid stoneflies over a wideested areas in the United States
(around the Rocky and the Appalachian Mountain Rangnd around the Great Lakes).
In addition, with regard to East Asian pteronarcgibneflies, we utilized formerly
collected specimens, stored in the laboratory. V@eevable to use the sequence data sets
of 10 species of all the 12 species, when alsathie GenBank data. We analyzed the
mitochondrial DNA COIl and 16S rRNA region, and timeclear DNA 28S rRNA and
histone H3 regions of the pteronarcyid stonefli@s, order to investigate their
phylogeographic and evolutional history. In thiseggntation, we present a new
perspective based on an unique aspect regardinfptimation history of the Japanese
Archipelago, and it's corresponding biogeography.

Key words: Pteronarcyidae, biogeography, Japanese Archipelago
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(O56) RIVERINE BIOMONITORING IN JAPAN, AN INTRODUCTION OF
THE PRESENT SITUATION

K. TANIDA

Osaka Museum of Natural History, Nagai Park, Higeslmiyoshi, Osaka, JAPAN
E-mail: tanida@mus-nh.city.osaka.jp

In Japan, Beck-Tsuda method had been widely usedivierine biomonitoring using
macroinvertebrates in the age from 1960 through01988ter that time several attempts
had been conducted to introduce European or Amesyatems of biomonitoring, but
they were not widely accepted in Japan. From 1Mhstry of Environment and
Ministry of Land, Infrastructure and Transport stdr the citizen-based biomonitoring
using river macro-invertebrates, which was widetgcepted by citizens, students and
school children. Nowadays, the ministries proposgadses of water quality from clean
water to highly polluted water and adopt 10, 8, &naacro-invertebrate taxa to indicate
each class, respectively. More than 60000 peopiagm the nation-wide biomonitoring
all over the Japanese rivers in every year. Howeverfailed to introduce more advanced
systems of riverine biomonitoring, such as BMWP reso Recently, Ministry of
Environment is trying to introduce ASPT (averagerscper taxon) method to monitor
river environment and we fixed the scores for thenifies of river benthic macro-
invertebrates in Japan. Here, | introduce this naolkeanced monitoring system along with
the citizen-based biomonitoring in Japan.

Key words: biomonitoring, Beck-Tsuda method, BMWP, ASPT, fascaibres
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(P39)MACROZOOBENTHOS OF THE STREAMS OF THE BUREYA RIVER
DOWNSTREAM IN THE CONSTRUCTION ZONE OF THE LOWER
BUREYA HYDROELECTRIC POWER STATION
(AMURSKAYA OBLAST, RUSSIA)

T.M. TIUNOVA **, V.A. TESLENKO %, N.M. YAVORSKAYA 2,
M.A. MAKARCHENKO ! V.P. SHESTERKIN?

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
?|nstitute for Water and Ecological Problems, FEBRRAhabarovsk, RUSSIA
*E-mail: tiunova@ibss.dvo.ru

The paper deals with the results of hydro-biologimsanitoring of the background state of
the right tributaries (Sinel’, Paykanchik, Big Sahi, Deya) of the Bureya River

downstream and its mainstream below the dam atdher Bureya Hydroelectric Power

Stations (HPS) in 2012—-2014. It is shown that thrutaries that form the water quality of
the Lower Bureya Reservoir, characterized by comti@snof benthic invertebrates with

relatively high species richness, which is typicalthe clean mountain and foothill rivers
on the south of the Russian Far East. High diwerditmayflies, stoneflies, caddisflies,

chironomids and stable community structures duthey three-year period indicates the
absence of human impact. On the results of ouraresethe part of the Bureya River
mainstream below construction of Lower-Bureya HBSexposed to pollution. It was

found that the species richness of invertebrateshen Bureya River mainstream is
significantly lower than in Bureya River tributagie indicating that anthropogenic
influence the construction of Lower-Bureya HPS.

Key words: macrozoobenthos, hydro-biological monitoring, tleever Bureya HPS, Far East
of Russia
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(O57)CADDISFLIES (INSECTA: TRICHOPTERA) OF FAR EAST RUSS IA

T.S. VSHIVKOVA *, S.K. KHOLIN !, K.A. DROZDOV?'?

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
’G.B. Elyakov Pacific Institute of Bioorganic ChemjisFEB RAS, Vladivostok,
*E-mail: vshivkova@biosoil.ru

Researches of the caddisfly biodiversity of the East Russia have a long story.
The greatest contribution to studying of this gra@fimmphibiotic insects was made by the
outstanding Russian entomologists A.V. Martynovaflev & Rasnitsyn, 2016), and
I.M. Levanidova who has created, besides, Far BEgdtoentomological school and has
given incentive for further investigation of thisogp for her followers (Vshivkova, 2014,
2016). As a result of the complex researches whiore captured extensive territories of
the Far East Russia, 449 species from 103 gendrd@families are revealed (Vshivkova
et al, 2015) and the preliminary analysis of geograglhdestribution of caddis flies within
the Far East Russia have done. To compare Tricteofdenas of different regions, the
Serensen-Dyce's index has been used (Sgrensen). 1948he basis of the faunistic
similarity matrix the cluster analysis, and the lgsia of the main coordinates have been
carried out (Legendre & Legendre, 1998). Calcuisi@re executed by means of the
PAST program (Hammer, Harper & Ryan, 2001).

Key words: biodiversity,fauna comparison, geographical disttibn, cluster analysis
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(P40)CADDISFLIES (INSECTA: TRICHOPTERA) OF RUSSKY ISLAND
(VLADIVOSTOK, PRIMORSKY TERRITORY)

T.S. VSHIVKOVA *, K.A. DROZDOV ?

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
’G.B. Elyakov Pacific Institute of Bioorganic ChemjisFEB RAS, Vladivostok,
*E-mail: vshivkova@biosoil.ru

Russky Island is located in Peter the Great Bayhen Sea of Japan, to the south of
Vladivostok (the smallest distance between contalgpart of the city and the island is
800 m). The Island is part of municipality the Mlamktok city and enters the Archipelago
of the Empress Evgenia. From Muravyov-Amursky Psulm where the main part of
Vladivostok is located, the Island is separatedh®yEastern Bosphorus Strait. From the
West it is washed by Amursky Bay, and from the Barid the East — by Ussuriysk Bay.
In the southwest by Stark Strait it is separatedhfanother big island of the archipelago —
Popov Island. The Russky Island territory — 97.62kfangth — 18 km, width — 13 km. The
island was not too populated by 2010 but after wao8on of the FEFU campus, the
population has considerably increased — now oncHmpus about 10 thousand people
live. There are 17 streams more than 1 km longreams more than 2 km and one small
river — the Russkaya River, more than 5 km longer&€hare some lakes on the islands,
some of them are artificial. The largest lakes ofnaural origin — Gluzdovsky
(Akhlyostyshev) of 5 hectares and lzvestkovoye i(§8&skoye"). Boggy sites meet in the
lower part of the Russkaya River, and also at mafssome other streams. Study of
Island caddis flies has been begun by the authb®77, and sporadic collections continue
so far. The most interesting findings afdétermophylax tyoployensidimmo, 1995 — the
second find of this species (before it was notdg fsom the type locality, Tyoploye Lake,
Evreyskaya OblastPolyplectropus nocturnuérefina 1996 andRhyacophila imitabilis
Schmid, Arefina & Levanidova 1993 are rare spewiéh local distribution in Far East
Russia. As nature of Island is not strongly destdoyp to now, the environment and
condition of streams as well as caddis fauna #df&eep the natural look.

Key words: caddisfly faunanew finding, natural habitats
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(RT4)HYDROBIOLOGICAL INVESTIGATION ON THE FAR EAST
RUSSIA: PAST AND PRESENT

T.S. VSHIVKOVA *, T.V. NIKULINA ! N.K. KHRISTOFOROVA ?

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
%Far Eastern University, Vladivostok, RUSSIA
*E-mail: vshivkova@biosoil.ru

Review of hydrobiological investigations in the Haast of Russia is given. The main
historical stages of the benthological researchiesdascribed, as well as activities of
leaders in the field of freshwater and marine hiaogy since early times so far.

The information about the international bentholagitarge-scale projects in large
water basins of Far East Russia (Amur, Ussuri,dB&aya, and Tumangan rivers, and
Khanka and Khasan lakes), and in different regiohs-ar East Russia (Kamchatka,
Sakhalin, Kurils, Khabarovski Krai and Amurskayal&h, Primorye); as well as about
expedition in Asia (China, Japan, Mongolia, Nepeéw Zealand, Philippines, South
Korea, Thailand, Vietham) are given.

Also the big part of investigations were carried with specialists from non-Asian
countries: Austria, Belorussia, Canada, Czech Repubenmark, Finland, France,
Germany, Great Britain, Hungary, Iceland, Italiaprihay, Poland, Slovenia, USA,
Ukraine, Slovakia, Slovenia, Switzerlaredg

The presentation is illustrated with numerous petwf Far Eastern nature, photos of
outstanding scientists, with inclusion of the warki moments: in laboratories,
expeditions, scientific conferences and meetings.

Key words: benthological sciences, history of hydrobiologiralestigations
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(O58) FRESHWATER MONITORING OF URBAN AND SUBURBAN
STREAMS IN MURAVYEV-AMURSKY PENINSULA
(VLADIVOSTOK, PRIMORSKY TERRITORY)

T.S. VSHIVKOVA *, E.V. ZHURAVEL 2 N.K. KHRISTOFOROVA ?,
S.V. KLYSHEVSKAYA !, L.T. KOVEKOVDOVA °*

Ynstitute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
%Far Eastern University, Vladivostok, RUSSIA
3pacific Scientific Research Fishery Center, Vladbo, RUSSIA
*E-mail: vshivkova@biosoil.ru

Since 2015 within implementation of the scientsimeial project "Researches of an
Ecological Condition of Streams and ReservoirshefMuravyev-Amursky Peninsula and
Development of Recommendations for Their Restanatgiudying of a number of the
streams located in Vladivostok and its vicinity teeen carried out. Two model streams:
an urban (Vtoraya Rechka Stream) and an suburbaserii@ya Rechka Stream) were
chosen for comparative research. The streams wa#dity was estimated with chemical-
microbiological and modern freshwater bioassessmetihods. The effectiveness of these
methods are evaluated. Comparison of the reasahe afegradation of streams located in
urban and suburban zones are carried out. The meaodations for the streams
restoration and stream basin protection are offered

Key words: ecological monitoringbioassessment, urban and suburban streams, waddityqu
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(O59)CLASSIFICATION OF WATER QUALITY USING BIOTIC INDEX  OF
BENTHIC MACROINVERTEBRATE IN YANGTZE RIVER DELTA, C HINA

B. WANG™, J. ZHANG !, K. CHEN?, S. HE,, H. YU?

'Department of Entomology, Nanjing Agricultural Ueiisity, Nanjing,
People’s Republic of CHINA
?Zhejiang Environmental Monitoring Center, HangzhBepple’s Republic of CHINA
*E-mail: wangbeixin@njau.edu.cn

Biomonitoring has been a key component of wateouse management worldwide.
Index (.g.biotic index, Bl) based on macroinvertebrate’ss#erity to water pollution has
been commonly used for water quality assessmemedpylatory authorities in countries
according to pre-defined classes. However, researchdeveloping regional water quality
classifications based on Bl are limited in Chinasnsoonal region due to lack of robust
macroinvertebrate tolerance values (TVs) data. ¢gJsimvironmental data and recent well
developed macroinvertebrate TVs, we aimed to devéie Bl classification system of
water quality in Yangtze River delta, China. Wenitliged a total of 62 reference sites and
252 test sites using chemical reference criteol phosphorus (TP) <0.035 mg/L, total
nitrogen (TN) <1.409 mg/L, and electronic conduttiMEC) <300 pus/cm. We used
5th percentile Bl values of all-sited, reference + test sites) to set the minimum Bles
along the environmental gradient and 25th pereeriil values of reference-site to
determine the bench mark of "excellent" class. Wentdefined the five—class of water
guality based on all-site data: excellent (<4.5opd (4.17-5.63), moderate (5.63—7.09),
poor (7.19-8.54) and bad (>8.54), and on refersiteedata: excellent (<4.30), good
(4.30-5.73), moderate (5.73—7.15), poor (7.15-8&8&) bad (>8.58), respectively. More
than 95 % of test sites with obviously degraded TR, and EC conditions had Bl
values <5.63. Our results provided an alternatppr@ach for biological assessment of
water quality. We demonstrated that Bl is a pronmgisand informative index for water
resource management in China.

Key words: biomonitoring and bioassessment, biotic index,raslee value, water quality
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(O60) SPECIES-LEVEL RESOLUTION FOR A TRAIT-BASED APPROACH
TO BIOMONITORING USING A GENUS OF BLACK FLIES (DIPT ERA:
SIMULIDAE: SIMULIUM )

O. YADAMSUREN!*, J. MORSE?, P. ADLER?, J. GELHAUS®

'Department of Biology, School of Mathematics antlNd Sciences, Mongolian State
University of Education, Ulaanbaatar, MONGOLIA
School of Agricultural, Forest and Environmentale®ces, Clemson University,
Clemson, U.S.A.
3Biodiversity, Earth and Environmental Sciences, Abademy of Natural Sciences of Drexel
University, Philadelphia, U.S.A.
*Email: oyunchuluuny@yahoo.co

Determining a proper taxonomic resolution is impottfor bioassessment methods to
balance the assessment needs most effectively shgafiort and funding. | compared
efficiencies of species-level versus genus-leveblgion to distinguish land use gradients
based on the functional structure of black fly agsages. Black fly qualitative samples
were collected from 25 sites and identified to 8pecies level. A total of 86 trait
categories of 16 biological and ecological traitsrevcompiled for 16 black fly species.
Overall functional diversity distinguished semiunat sites from the impaired sites. For
individual trait categories, no biological traitgfered significantly, but some ecological
traits related to habitat association and saprobigre significantly different among
different level of land-use intensity sites. Sped@vel resolution provides more
information than genus-level, but does not imprdiserimination of levels of land-use
impacts.

Key words: functional diversity, traits, bioassessment andcgelevel resolution
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(RT5) FRESHWATER ECOLOGY IN THE VLADIVOSTOK STATE
UNIVERSITY OF ECONOMICS AND SERVICE

L.V. YAKIMENKO **, N.V. IVANENKO ! T.S. VSHIVKOVA?

vladivostok State University of Economics and $erfy SUES), Vladivostok, RUSSIA
?|nstitute of Biology and Soil Sciences, FEB RASdNbstok, RUSSIA
*E-mail: maylusa@mail.ru

The Department of Ecology and Environmental Managemof Vladivostok State
University of Economics and Service (VSUES) condudiiring 18 years the preparation
of students in specialties "Ecology” and "Ecologyl &nvironmental Management”. For
successful employment of students we orient thenlifferent areas within mega-science
Ecology — theoretical and applied ecology, progucgnvironmental control at the entity,
environmental assessment and audit, environmentmagement and environmental
protection, inventories of natural resources, neseactivities etc

Since 2014 at the VSUES the applied-integrateaitrgiprogram for students (AITP)
is entered. Its essence is that the student sgffdmonths of senior class at the entity or
research institution where they can improve andaedpthe knowledge obtained in the
University. Two years later it was realized thafRlis very effective system: the work in
real conditions lets students receive many prdctkéls demanded by modern science
and production. Quite often, the students-probatisnare beginning to get some salary
and then, the offer to work. It should be noted thiE'P imposes increased requirements
to quality of training of the student-probationerdaalso to the University departments
which should develop wide and strong connectiorih eftities where students would be
able to receive real skills of professional job.

We have begun training of our student in freshwatslogy with series of lectures
within The Invited Speakers Program. Such invitgeta&ker already many years is
T.S. Vshivkova, the senior researcher of .the Lafooy of Freshwater Hydrobiology,
Institute of Biology and Soil Science FEB RAS. Qth@m of interaction was the School
of Environmental Monitoring which is carrying outy br.S. Vshivkova in VSUES
since 2010. To teach students the bases of freshwaplogy a special course of lectures
and practical master classes "Freshwater Monitosas created by her especially for our
Department. As a result some students have exprésgealesire to specialize in the field
of freshwater ecology and have prepared diplomaks tarm papers in this branch of
ecology. Other result of successful introductiorfreshwater ecology into scientific and
educational activities of our University was thegamization of the XIV International
Symposium on Trichoptera in 2012 by VSUES and IBEEB RAS together. The
University and academic science opened the dodrsniyfor professional hydrobiologist
of the world, but also for students, seniors amghers of Primorye.

Key words: education, freshwater ecology, applied-integrat@ihing program for students
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(RT6) ECOLOGICAL PROJECT "ISLAND OF DREAM"
N.S. YAKUNINA, E.A. KUZNETZOVA*

NGO "Island of Dream", Vladivostok, RUSSIA
*E-mail: elena_wt@mail.ru

In 2014 the ecological project "Island of Dream"swaeated by the initiative group of
island tourism funs. The object of its implememtiatis the Reyneke Island. There is no a
system of storage and export of waste in this dsldmough the island is inhabited and
belongs to Pervomaysky district of Vladivostok cithe cottages, recreation facilities, shops
are in the island and, in addition, every summeristand visits a large number of tourists:
over 4000 thousand people. The project is diretddjuidation of spontaneous dumps of
garbage, promoting of technology of the selectiagbgge collection and conversion of
waste, and also to increase of ecological literacg attention of local people, tourists,
representatives of business and administrationrésepving purity and beauty of seaside
islands. The Project participants: volunteers esaents of Primorsky Krai.

The main Project tasks: investigation of garbagenmh cleaning, improving and
gardening of the territory, collection and sortiofygarbage, search and liquidation of
buried trash, export of the sorted raw materialsh® continent for conversion and
utilization. By now 7 special "cleaning days", ®eotours during 10 weekends, two nature
protection camps "Seaside Island Volunteer SenoceReyneke's island were organized.

About 4000 bags of the sorted garbage were taken 484 % of plastic, glass,
aluminum have gone to processing, and the other pdo the complete utilization.
1500 ecological booklets were prepared and digegthul0 boards with useful information
are established. On the places of the former dutmpdrees and shrubs were planted or
some art objects are established.

The ecological damage caused to the island for rgaass is very big: in many places
the soil almost completely consists of the garbagegrown with a grass and a bush. The
ecoproject favorably affects the island improvesity and marine coast. Thanks to
increase of public ecological literacy, it is pdsito avoid emergence of new ecological
problems. The dumps deleted during the previouseshaere not filled with new garbage,
on these places the flowers and grass appearedhgrako account the increasing of
tourist business and the developing of farming iblbvious that our activities need to be
continued and expanded.

Key words: island trash, seashore cleaning, ecological edusgtivoluntaries activity
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(P41)THE TRACE AND PATTERN OF LONGITUDINAL VEINS AT
MAYFLY WINGBASE (INSECTA: EPHEMEROPTERA)

Ch.-F. ZHOU

The Key Laboratory of Jiangsu Biodiversity and Babinology, College of Life Sciences,
Nanjing Normal University, Nanjing, People’s Repalaf CHINA
E-mail: zhouchangfa@njnu.edu.cn

The extant mayfly wingbase is sclerotized heawilgl ghickly in most cases, this hides the
trace and trend of longitudinal veins which areyverportant to phylogeny and evolution
of Ephemeroptera. Fortunately, some Chinese spdoiethe generaSiphluriscus
Siphlonurus Ephemerashow clearly main points of them and a primitivattern. It
includes ScA is originally independent from C, &d Rs have common stem but they
bifurcate very basally. MA and MP also share sifgse stem. The stems of R and M
either fused or run along closely at base. Theofubetween Rs and MA is derived. CuA
and CuP has a relatively long and strongly curvadebwhich is always independant.
Furthermore, the hindwing &iphlonurus davidhas very clear and broad anal portion. In
contrast, the wing of dragonfly has narrowed wirsghb@and M fusing with Cu. The
ground-plan of mayfly wing is similar to Neoptegdfrer than Odonata.

Key words: mayfly, wings, veins, evolution, China
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(O61)FEEDING OF MESENCHYTRAEUS BUNGEIMICHAELSEN —
DOMINANT ENDEMIC ENCHYTRAEID (OLIGOCHAETA)
IN LAKE BAIKAL SPLASH ZONE

Yu.M. ZVEREVA*, O.A. TIMOSHKIN

Limnological Institute, SB RAS, Irkutsk, RUSSIA
*E-mail: spongebobuz@yandex.ru

Baikal oligochaetes have been studied for abouty®@®s and the species list consists of
over 200 species (Semernoy, 2004). Though one taiate this difficult and outstanding
invertebrate group is thoroughly investigated immi& of their ecology. Baikal
oligochaetes’ life cycles, features of the trophamd respiration are almost unknown.

The family Enchytraeidae is one of the most insidgfitly known families of oligochaetes in
Lake Baikal. Up to date, only two species have lokeseribed for the whole lake (Semernoy,
2004). It is surprising because enchytraeids gredlyof freshwater habitats (Timm, 1996).
Recently we have started an investigation of nalelgrmined zone in Lake Baikal — splash
zone (Timoshkinet al, 2011). Enchytraeids are common inhabitants afin@eand lakes
coastal zone where they are recorded in a huge (Dégsa-Farcas, 1998; Giere, 2009). Lake
Baikal is not an exception: we found out the onfe endemic species of Enchytraeidae,
Mesenchytraeus bungklichaelsen, 1901, dominates in abundance (92 #étalf number) in
splash zone Oligochaeta community of Lake Baikek(@vaet al, 2012). It swarms in detritus
accumulated on the shoré. bungeipredominance indicates the species significaatinothe
lake ecosystem functioning; therefore, we have bejudying of its feeding. Feeding lgf.
bungeiwas studied by means of its pellets content exatinim We collected worms in Bolshie
Koty Bay (Southern Baikal) in different season010-2012 and 2015. We examined only
mature worms of the largest size group (3—4 cm)|d@y M. bungeispecimens in total. They
were kept in Petri dishes with 3 ml of bottled Bdiwater in the fridge individually for 24 h.
Then pellets from the dishes were used for theapagipn of slides. We examined the slides
under a microscope and estimated the percentaggbotion of each food component in
10—20 microscopic fields per slide. We obtainedréseilts orM. bungeifeeding in terms of
seasonality in different years. Diverse componeéntdifferent ratio were found during the
whole period of investigation, namely green algd®thrix zonata Tetraspora cylindrica
Cladophoracea&pirogyrasp.), higher plants debris (particularly, coniferoeedles remains),
diatoms Didymosphenia Cocconeis Hannaea Cymbella Naviculg Fragilaria, Synedra
Aulacoseird, and varying animals remains (chitinous exoskakebf crustaceans, oligochaetes,
and insects). Some minor components, such as Qygagpsponge spicules, pollen and
colonial green algae, were also found. We subdivakethe content of pellets into plant and
animal material, unidentified matter and soil pée and counted their percentage. Plant
material appeared to be a dominant component (&5 t%) in almost all seasons, whereas
animal component rarely amounted to more than 3036analysis showed thislt bungeiis a
detritophage with a preference to phytogenoustaetriWe also suggest a preference to
filamentous green algae (particularly th zonatd for this oligochaete especially in early
summer. Our research supposed to be logicallyregedi studying the stable isotopes content of
M. bungeito specify its trophic status. Usually it is difflc to interpret stable isotopes data
without information on ecology of feeding. Our ksumay be regarded as the first data on
feeding of Baikal enchytraeids.

Funding of this work was generally provided by that&Project of SB RA® VI.51.1.10 and partially
by the grant of RFBRe 16-34-00074.

Key words: Oligochaeta, Enchytraeidae, Mesenchytraeus buhgk&g Baikal, feeding, splash zone
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VISITING PROFESSORS LECTURES
"GOLDEN BENTHOLOGICAL WEEK "
(EDUCATIONAL PROGRAM )

(VP1)HOW TO EVALUATE ECOLOGICAL STREAM HEALTH USING
FISH BIOMARKERS AND BIOINDICATORS?

K.-G. AN

Department of Biological Sciences, Chungnam Natiblmversity, Daejeon,
Republic of KOREA
E-mail: kgan@cnu.ac.kr

Ecosystem health monitoring methodology in Koreamegnment is developing for
extensive evaluations and diagnosis of currentoggodl health of nationwide stream
and river watersheds. The methodology was basddwefs of fish community, but
this presentation goes further extending up to iohygical assays and the DNA
levels of fish for the evaluations of stream ectmyshealth. This is so called “ an
Integrative Approach for Ecological Stream Healthséssments (IAESHAS)”. The
method of IAESHAs was applied to a stream ecosyst&img a multi-level
organization from molecular level of biomarkersctammunity levels of bioindicators
along with analysis of physical and chemical stvtessWater quality parameters of
BOD, COD, TN, and TRetc. were measured and physical habitat health, based o
Qualitative Habitat Evaluation Index (QHEI) modeténe analyzed. Also, Ecological
stream health model, based on index of biologictdgrity (IBI) by fish assemblage,
was developed for regional assessments and thdieapp the stream. Six metric
attributes of original 11 metrics were modified fardevelopment of the model.
Biomarkers of comet assay, blood chemistry, phggichl parameters, and
bioindicators such as organismal-, population-, momity- level parameters were
evaluated in this study along with eco-toxicitytsesSome stations impaired (stressed)
in terms of stream health were identified by thé #proach and also major key
stressors affecting the health were identified gdd©D, TN, TP, physical habitat
evaluation, and eco-toxicity tests. The assessmgnmtoach of integrative ecological
stream health would be used as a key tool for gidb restorations and species
conservations in the degraded stream ecosystemsyapiitd for elucidating major
causes of ecological disturbances. Ultimately, #pproach provides us an effective
management strategy of stream ecosystems througiblisements of ecological
networks in various watersheds.

Key words: ecosystem health; biomarker, bioindicator, multitriceapproach; fish, stream
health



Vladivostok, Russian Federation, 24—27 August, 2016 137

(VP2)HOW TO MONITOR FISH IN FISHWAYS?
K.-G. AN

Department of Biological Sciences, Chungnam Natiblmversity, Daejeon,
Republic of KOREA
E-mail: kgan@cnu.ac.kr

The major objective of this research was to anada@ogical impacts of fish movements
and migrations after the constructions of weirs &skdways as a part of the "National
River Restoration (NRR) Project" in Korean governiel introduce various fish
monitoring methodologies developed for an evalmata fish migration impacts in
fishways during 2011-2014. Also, some physicalpabal, and biological impacts, based
on serial discontinuity concepts (SDCs) are intmstlin this lecture, and the results of
fish monitoring and field surveys in Korea are destoated. The specific targets of our
research are summarized as follows. First, fislcispalistribution and compositions were
evaluated in the tributaries and mainstem site¥ @fngsan-River watershed after the
completion of the fishway and weir constructions2iiill. Second, the impacts of fish
migrations and fish passage in fishways and weies discussed. Third, | traced the
passage of migratory and non-migratory fishes usargpus fish tracking methodologies
including Passive Integrated Transpondents (PI&g)s,t ultrasonic telemetry, video
recording, trap-setting, and ultra eco-sounder toonig approaches, and evaluated some
impacts of the weir/ffishway constructions. Lasllygstablished a "National Protocol of
Fish Monitoring Methodology in Korean Fishways" ftre surveys of the weirs and
fishways in Korea. This research is just finishediecember 2014. These outcomes are
preliminary results now, but will contribute to émgical conservation of rivers and
streams with weirs or fishways in Korea after thenpletion of our research.

Key words: fishway, fish monitoring methodology, weir, fistgration



138 3rd International Symposium of Benthological Society of Asia

(VP3)APPLIED ECOLOGY IN RESTORATION AND MITIGATION
SITES IN SOUTHERN CALIFORNIA

P.A. BOWLER

Department of Ecology and Evolutionary Biology, Wsity of California,
Irvine, California, U.S.A.
E-mail: pabowler@uci.edu

Compensatory mitigation is a means in the UniteteStthrough which, when agreed to
by regulatory agencies, a wetland or upland habii@y be "taken" — or removed — with
the legal requirement of replacing the habitat mlated by creating "compensatory”
replacement habitat. The ratio of habitat elimidatie newly created habitat recreations
varies greatly depending upon the rarity of theitaaland other factors, but in general the
ratio of creation to take ranges between 3:1 antl. 10 California this is critical because
an estimated 91 percent of natural wetlands hawn ®iminated, so replacement is
crucial. The ratio of creation to take is substantiecause of the difficulty in creating true
replacement habitats of the same quality of theimal site, and the tendancy of
mitigations to deteriorate and be poor replicatesr dime. Mitigation habitat replacement
projects have a five year stair step of performasrgeria they must meet, but after that
time if they fulfill the achievement requirementsey will be signed off or authorized, and
no further maintenance or other responsibility det the developer. This concept is
controversial and will be reviewed in the preseatgt using a specific relatively
successful case as an example.

The University of California Natural Reserve Systen$an Joaquin Marsh is a
202-acre site adjacent to the University of Catifar Irvine campus. In 1999 a 46-acre
sequence of eleven ponds, a settling pond, andng miation along the adjacent San
Diego Creek flood control channel were created lzasP 1 of the Reserve’s restoration
plan. This highly successful project produced ausege of "Experimental Ponds"
including four pairs of matched ponds that are heawed for teaching, as well as
research. In 2009 a second phase of restoratiartefivas initiated as mitigation
compliance for a private developer partner. Thismant of the plan focused upon
removing over 3000 feet of roads/levees in the Middlarsh, adjacent to the
Experimental Pond sequence, and the installationnek water control structures.
Because of a remarkable Pacific Pond Turtle pojauladf over 200 individuals, special
precautions had to be employed during the road vahprocess. As mitigation for habitat
taken along the road and levee edges, 1.87 acreipavfan habitat were created as a
peripheral complement to the Upper and Middle Maaskas, and 2.91 acres of new
wetlands were established through the removalad footprints. In 2014, the fifth year of
the project was completed. Removal of unneededstrincture, in this case duplicate
roads and levees, is the only way that sites lleeWCNRS San Joaquin Marsh Reserve
can increase their wetland acreage. Efforts likes #ncourage other Reserves and
preserved sites to carefully scrutinize their isfracture as a possibility for replacement
with habitat.

Key words: compensatory mitigation, UC Natural Reserve Sysfem Joaquin Marsh
Reserve
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(VP4)ENVIRONMENTAL EDUCATION: WHAT ECOLOGISTS NEED
TO KNOW ABOUT COMMON POLLUTANTS
AND THEIR HEALTH EFFECTS

M.C. von BRAUN

Terra Graphics International Foundation, Moscowalkm, U.S.A.
“University of ldaho, Moscow, Idaho, U.S.A.
E-mail: vonbraun@uidaho.edu

This presentation covers the broad concepts amuciples used in organizing and
assessing major environmental health problems ededovith exposure to pollutants. An
assessment of human health and the environmestt to establish safe levels in water,
air, soil and food. Both quantitative and qualitatiapproaches to characterizing and
controlling environmental pathways between contamis and human receptors are used
to develop risks to human health.

An overview of the following will be provided:

e common source®(g, industrial accident, leaking tank),

» pollutant categoriese(g, heavy metals, petroleum hydrocarbons, chlorthate

hydrocarbons, radionuclides),

*  exposure pathwaye g, inhalation, ingestion, dermal),

*  toxic response factorg.g, exposure duration, age of target species) and

* health effects €.g, liver cancer and chloroform; neurotoxicity ofate and

mercury).

Scientists working in ecology will develop awareme$ common pollutant sources and
categories, exposure pathways, and human heakisteffParallels between ecological
degradation/persistence and human metabolism/hioadation will be made.

The presentation is based on university coursesaamkishops that have been conducted
at universities including the United States, Rusg\amenia, Bangladesh, and the
Philippines and at 16 Department of Energy sitebénUS.

Key words: environmental health, exposure pathways, pollution
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(VP5)PROBLEMS OF CONSERVATION OF BIOLOGICAL DIVERSITY
IN AQUATIC ECOSYSTEMS OF THE CENTRAL CAUCASUS

S.K. CHERCHESOVA

North Ossetian State University named after K.Letidurov, Vladikavkaz,
Republic of North Ossetia, RUSSIA
E-mail: cherchesova@yandex.ru

The Caucasian region is of special interest foletastudy the reophilic macrozoobenthos
communities. The first researches conducted inTérek River basin (Central Caucasus
Mountains) had originally the application-orientgthracter (the estimation of the natural
fish food supply of small agricultural reservoirgid nowadays it is oriented also to
problems of study and conservation of freshwatedibersity of the region. By now the
taxonomic revision of some key amphibiotic ordexshsas Trichoptera, Ephemeroptera,
Plecoptera, Odonata, Heteroptera, Coleoptera hawpleted.

The northern slopes of Central Caucasus Mountaissgss considerable resources of
surface and underground water. The complicatedsetbrelief is characterized by obvious
vertical zonation, variety of the microclimatic asail factors which form different natural
complexes and various landscapes. Thereby therragiovery attractive both for the
agriculture and industry, and for the recreatione Drganization of the resorts, recreation
areas and the touristic centers leads togetherdeitieloping of industry lead to excessive
anthropogenous influence and increasing impachemater ecosystems. Well-organized
ecological monitoring of freshwater ecosystems Wwélp to control their condition and
effectively manage them. The bioassessment withguef indicator organisms such as
very sensitive amphibiotic insects can play a kdg for quick and adequate estimation of
water quality.

The invertebrate fauna of small streams and sprisgepresented by more than
500 species, the most of them are representativestooeflies, mayflies, caddisflies,
beetles and dipterans, the latter group is morersié/(about 50 % of total aquatic species
composition). The classification of the North Casiw: streams and their reaches are
carried out on the base of species compositiorsandture of bottom communities.

Key words: amphibiotic insects, freshwater ecosystems, bicassent, anthropogenic
influence
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(VP6)RECENT CHALLENGES OF BIODIVERSITY CONSERVATION:
EXAMPLES OF NATIVE ECOSYSTEMS ON ISLANDS AND SUBURB AN
ECOSYSTEMS ON MAINLAND IN JAPAN

S.CHIBA

Center for Northeast Asian Studies, Tohoku UnitagrsAPAN
E-mail: schiba@biology.tohoku.ac.jp

The major factors currently driving biodiversitysk are habitat destruction by human
activity (e.g.forest cutting) and invasion of nonnative speciégwever, effects of these
disturbances differ depending on the ecosystems,Tacosystem managements without
considering characteristics of the focal ecosysteay cause unexpected decline of the
ecosystem.

First, | show examples of ecosystem of which sgedwersity is maintained by
moderate level of disturbances caused by humanwitgctinder traditional Japanese
culture. In such ecosystem, it is required to keeglerate level of disturbances for proper
managements of the ecosystem. A decrease of disitebincreases the level of
interspecific competition yielding extinction of opetitively inferior species.

Second, | provide some examples of native ecosgst@mvhich species diversity is
partially maintained by positive effects of nonmatspecies. Impacts of nonnative species
are particularly serious in isolated islands arkke$a Nonnative predators often cause
serious extinction of endemic species of the idaadd lakes. However, invasions of
multiple nonnative species often produce compldwakks of interactions among species
including both native and nonnative species. Fang{es, nonnative top predators such
as federal cats mitigate impacts of other nonngireglators such as black rats on native
plants, insects and snails. In such systems, exttialicof federal cats causes increase of
black rats resulting in decrease of native spedibs sort of mesopredator release effect
is included in also lake ecosystems. For exammesgication of nonnative predatory
fishes yields increase of cray fishes resultindecline of freshwater vegetation and insect
fauna. In addition, vegetation of nonnative plamtay mitigate impacts of nonnative
predators on native prey species. Thick and deittge bf nonnative Casuarina trees
provides habitats for native land snails and, & $hme time, it protects snails from
predation by nonnative rats.

These examples of complex interaction among hunséuityg, nonnative species and
native species suggest that conservation prograwuléshbe carefully designed
incorporating information of interaction among spec | provide some examples of
conservation programs of native ecosystems cornisglgrositive effects of nonnative
species. | show that designing and planning coasierv projects based on adaptive
managements are essential for appropriate conssmaitbiological diversity.

Key words: biodiversity, ecosystems, nonnative species, humetivity, conservation
programs
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(VP7)FRESHWATER MONITORING IN MONGOLIA
S.CHULUUNBAT

Department of Biology, School of Mathematics antliNg Sciences, Mongolian National
University of Education, Ulaanbaatar, MONGOLIA
E-mail: suvdaa314@yahoo.com

Freshwater ecosystems of Mongolia are subject ¢oe@sing and multiplying threats,
including overgrazing, dams and irrigation systemsiing and gravel extraction, climate
change impact and lack of water management poliaied institutional framework.
Freshwater biomonitoring is being carried out tigtouthe National Institute of
Meteorology and Hydrology, Ulaanbaatar. The maimppses are to investigate the
biodiversity of streams and lakes and to compadeeamaluate water quality and ecology.
The important role in the freshwater monitoringypkquatic insects as they are very
sensitive even to low water pollution.

Aquatic insect research in Mongolia is currentlyrieal out at the National
Institute of Meteorology and Hydrology and the Mohgn Academy of Sciences, and
supported by the World Bank and the United StataBoNal Science Foundation (NSF)
Biotic Surveys and Inventories Program.

Key words: water pollution, freshwater bioassessment, aguasgects
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(VP8)MECHANISMS OF COMMUNICATION IN AQUATIC AND
AMPHIBIOTIC INSECTS

V.D. IVANOV

Department of Entomology, Faculty of Biology, SttePsburg State University,
St. Petersburg, RUSSIA
E-mail: vladi@VI11007.spb.edu

Aquatic and amphibiotic insects use various sigf@ghe intraspecific communication.
Communication includes emitter of the signal, traiisng medium, and receiver if the
signal. Usually these signals are used for atvaatif mates or aggregation, although the
aggressive signaling is also reported. The moseanhmsect orders, Ephemeroptera and
Odonata, use the visual stimuli for communicatf®warming males of mayflies rely upon
their developed eyes for the female search andynéaon. The territorial dragonflies and
damselflies use the specific flight manner and ration of wings and body as information
sources for gender and species recognition. AmeadNeopterous insects, the stone-flies
(Plecoptera) have male drumming signals producedtttact the females. The aquatic
Heteroptera are reported to use stridulation faydpcing sound signals underwater
(Corixidae), and ripple communication is known imter striders (Gerridae) and giant
water bugs (Belostomatidae). Communication in waesstles is poorly studied; ripples
are supposed to be the principle communication reélain Gyrinidae, and other aquatic
beetles should use the chemocommunication fordk@traction and species recognition.
Species of Megaloptera (Sialidae) use vibrationsdpeced by males in their mating
behavior just before copulation. Similar vibrativere also reported for the amphibiotic
Neuroptera (Sisyridae). The amphibiotic Diptera arell known for the swarming
behavior in many Culicidae and Chironomidae. Lagarms of males use the sounds of
wings for the species discrimination and gener@ndation in swarms; sounds also were
reported as important stimuli for advanced Braclgicso this acoustic communication
might be a part of the Diptera ground plan. Commaition of caddisflies (Trichoptera) is
especially diverse. Larvae of some caddisflies fdydychidae) use stridulation to protect
their nets in water. Behavior of adults includingeppmone, vibratory, visual, and tactile
stimuli. These signals can be used simultaneousiyng mating. Evolution of the
Trichoptera communication includes the gradual dbarand pheromones and vibrations
and transition to visual stimuli caused probably thg pheromone saturation at high
population density in some species.

Key words: signal mechanisms, behavior, chemocommunicatiddysdtion, drumming
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(VP9)PHYLOGEOGRAPHY OF AQUATIC INSECTS IN EAST ASIA
K. TOJO

Department of Biology, Faculty of Science, Shiridhiversity, Nagano, JAPAN
E-mail: ktojo@shinshu-u.ac.jp

Asia is a region in the world boasting the highlestels of biota diversity. Factors
contributing toward this include elements suchhasé listed: an altitude differential of
nearly 9000 m, the presence of the "Asian Monsatiniate derived from the Himalayan
Mountains, the resultant abundant water environraspécially in East Asia, the presence
of multiple rivers of a globally significant scalbe intersections of several tectonic plates,
hence the intense crustal environment, a fused kietived from species originating from
Gondwana and Laurasia, diverse island environmantsso forth. As a function of these
factors interacting in a complex manner, multiplenfies have been become established
throughout the Asian region. In this presentatiomould like to focus and discuss in
particular on the biodiversity of the Japanesentiawhich exhibit an extremely high
degree of biodiversity for such a small island grou

The Japanese Islands are often referred to ashaldiot spot region of biodiversity.
With regard to species diversity, insects are meeption. To date, more than 30000 insect
species have been identified in Japan, and yetndrdD0000 species of insects are
considered to inhabit in this country. In my leetud outline background factors
contributing to the degree of diversification iretbapanese insect fauna. Of course, the
high degree of Japan’s insect diversity is pergetlas a result of many complex factors.
Among these factors, the humid Asian monsoon cénaeid the geography that stretches
out from north to south are important factors. Remnore, the relevance of the extremely
complex geological history is believed to be esm@ciimportant. In particular, the
independent origin of northeastern and southwestapan from the Eurasian Continent
must have also contributed greatly to the estailstt of biodiversity. In view of these
circumstances, we introduce several case studmssifty on aquatic insects with low
dispersal ability. In addition, we investigate ffileenomenon of genetic differentiation and
species differentiation deeply associated with gelogical history of Japan. These
selected species offer high potential to effecyivelestigate various evolutionary issues.
That is, they are one of the typical "key taxatarms of phylogeography and evolutionary
biology.

Key words: Asia, biodiversity, molecular phylogeny, biogeodrap
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(VP10)ECOLOGICAL RESTORATION AND WATER MANAGEMENT
STRATEGIES TO IMPROVE THE RIVER AND LAKE
ECOSYSTEM IN REPUBLIC OF KOREA

S. LEE

K-water (Korea Water Resources Corporation), Daajeity, Republic of KOREA
E-mail: rains@kwater.or.kr

Since 1970s, South Korea has achieved a tremendoasomic development as

compressed growth and according to the industadin and urbanization, supplying

water for industry and living has been remarkahlyréased. Accordingly, multi-purpose

dams have been developed for required water s@nulyl8 multi-purpose dams are under
management at present in South Korea.

So far water quality environmental policy focus meventing point pollution sources
such as domestic sewage, industrial waste watsn, Alue to the continuous occurrence
of water quality accidents in large rivers durir@8@s and 1990s, water management has
caught people's attention and thus the governmésu axpanded environmental
organization and established short and long-tewatr management policy, spending
more money on water resource policy.

Despite a lot of efforts to preserve the water iggaf rivers and lakes, there still exists
a problem to be solved such as algae bloom, whi¢he result of an excess of nutrients.
Recently, water quality management on rivers akdddocus on nonpoint sources (NPS)
since NPS is the leading cause of water qualiterdehtion. This happens in other
countries around the world so that a new approsicteeéded to control NPS pollution. In
South Korea, river and stream ecosystems have sigeificantly transformed through
4 rivers restoration project (2009-2012) and tkisam issue that many researchers are
debating. In particular, ecosystem has changederkl® increase in the population of
diatom and blue green algae during drought and ®mseasons that have been caused a
problem in terms of water usage. Especially, theirenmental consequences of dam
construction are numerous in terms of biologicélernical and physical properties of
rivers and thus environmental impact assessmentesioration of ecosystem become
important. Hence, a diverse approach has beenedppd manage water resource,
conserve ecosystem and preserve water qualitk@sla

Consequently, there is a need an application ofagement technique for restoring
ecological structure and function of river, prowgi habitat and improving biological
diversity, recovering river health, and maintainofgvater usage and control. In this view
point, an ecological restoration projects shoulctcdetinuously carried out for recovering
the health of aquatic ecosystem and providingsateispace to public.

In this talk, several technique and applicationecatidies of ecological restoration in
South Korea are presented in the context of prepastiecological impact due to the dam
construction. Through the seminar, we can think sughest water management strategies
for Best Management Practices (BMPs) for water enragion and ecological restoration
of rivers and lakes.

Key words: environmental impact, water quality managementogical restoration, algae control
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(VP11)ENVIRONMENTAL REMEDIATION PROJECTS: LESSONS
LEARNED IN RUSSIA, KYRGYZSTAN, ARMENIA, IDAHO AND N IGERIA

I.H. von LINDERN

TerraGraphics International Foundation, Moscow, hia U.S.A.
E-mail: lan.vonLindern@terragraphics.com

Mining and mineral processing are large sourceairofnd water pollution in the world.
Globally, active mines, smelting, recycling, abameld wastes and factories contaminate
surface and subsurface water supplies and poisklionsiof children. In the USA, more
than thirty years of aggressive public health paogg have largely eliminated childhood
lead poisoning due to mining/smelting, through cstipolluter-pay cleanup policies.
However, most USA industry has relocated to coestwith less stringent pollution
control laws. Today the world uses more lead, nariégdren are poisoned, and the
effects are more severe; with children dying ofdlgmisoning at rates not seen in the
20th century.

One of the largest cleanups in the USA has beeningat the abandoned Bunker Hill
Company smelting complex in Idaho for 40 yearsl985, a collaborative research project
was undertaken between the University of Idahofieaie USA engineering company
(TerraGraphics), and Far Eastern University to exge Russian and USA
investigation and remediation experiences at alaimnining/smelting operation in
Dalnegorsk/Rudnaya Pristan in Primorski Krai. In020a joint research/development
program was established to adapt USA remediatiamniques to other countries
capabilities and implement cleanups through exgstmcountry institutions employing
local staff, labor, and materials. In 2007, thestficleanup was implemented at
Dalnegorsk/Rudnaya Pristan, based on the two silies’ research efforts and
TerraGraphics’ remediation experience. Subsequeptlggressively complex projects
have been undertaken in collaboration with inteonal NGOs at metals poisoning sites
in the Dominican Republic, rural China, Senegald &figeria. The Nigerian cleanup
addressed an unprecedented epidemic in which rhare400 children died of acute lead
poisoning and is the largest cleanup effort in @eri

In 2012, TerraGraphics International Foundatior=() was established as non-profit
humanitarian NGO assisting communities in develgpicountries to address
environmental health issues due to mining actsitielFO continues to work in Nigeria
and workshops and smaller collaborations have eaducted in Armenia, Kyrgyzstan,
Bangladesh, Mongolia, and Peru. The success ofcléenup model in all countries
requires community and government engagement, oneng industry and bureaucratic
resistance, adaptation of technical protocols amding to local cultural/socio-economic
practices, and development of project ownership.

Key words: environmental remediation, mining, pollution
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(VP12)FRESHWATER RESOURCES OF SOUTH ASIA: CHALLENGES
AND PROSPECTS FOR FUTURE DEVELOPMENT

G. ACHUTHAN NAIR

'Environmental Resources Research Centre (ERRC}&dNDIA
E-mail: trivandrum46@gmail.com

South Asia countries comprise of India, Pakistanfjgh&nistan, Nepal, Bhutan,
Bangladesh, Sri Lanka, and Maldives. The basicildegbout their geographical features,
population and freshwater resources found in thelinbe discussed. The importance of
co-operation between South Asian countries and gbi@ablishment of South Asian
Association for Regional Co-operation (SAARC) ighilighted. An idea will be given on
the major rivers and other freshwater sources e$dhcountries. The present statues of
research in freshwater biology in South Asia wél tighlighted. The prospects for future
development in freshwater studies in South Asia #re need for the co-operation
between all Asian countries to from a network aressed.

Key words: South Asia, freshwater resources, SAARC
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(VP13)LIVELIHOOD SECURITY OPTIONS OF THE NATIVE PEOPLE
ASSOCIATED WITH FRESHWATER SYSTEMS OF
TROPICAL SOUTH ASIA

G. ACHUTHAN NAIR

'Environmental Resources Research Centre (ERRC}&dNDIA
E-mail: trivandrum46@gmail.com

The tropical freshwater systems including wetlargggesent a rich natural resource pool,
which offer livelihood security to the local peopteSouth Asian countries, at the same as
providing indispensable ecosystem services. Frenvimdies such as ponds, lakes and
rivers of the tropical region are rich in nutriengsd provide good habitat for
phytoplanktons and zooplanktons. These ecosystemshabitats to several reptiles,
amphibians and around 41 % of the world’s fishestlsvids on the other hand harbor a
wide variety of plants, animals, fishes and micrgamisms. The native people depend on
these ecosystem goods and services for sustenamtee@nomic gains. The major
occupations associated with these systems arendistagriculture, and collection of
natural resources of economic importance. Freshwiggbery resources are of great
importance to the region, as it provides for thgpureements of much needed cheap animal
proteins for the people, at the same time as fiegchpod price in the market. Ponds and
reservoirs provide an ideal setting for fish farghand floriculture. Rice cultivation in the
flooded fields and its integration with fish farrginare traditionally practiced.
Agroforestry, with integration of pisciculture, floulture, medicinal plant cultivation,
duck and buffalo rearinggtc. is another notable land use system of practiceviging
livelihood enhancement to local people. Furthee, wetlands, riverine belts and fringe
areas of reservoirs provide several floral res@iofeeconomic importance. These include
fibres, medicinal plants, fodder, fruits, vegetableil seeds and dyes, all contributing to
livelihood security

Key words: freshwater systems, tropical South Asia



Vladivostok, Russian Federation, 24—27 August, 2016 149

(VP14)NEMATODE COMMUNITIES PROVIDE A USEFUL TOOL FOR
BIOMONITORING OF THE MEKONG ESTUARINE SYSTEM

X.Q. NGO™, Y.M.T. NGUYEN %, T.T. TRAN?, L.A. PROZOROVA?,
A.VANREUSEL®, C. N. NGUYEN'

'Department of Environmental Management and Techyyolmstitute of Tropical Biology,
Vietnam Academy of Science and Technology, Ho @ii,WIETNAM
?Institute of Biology and Soil Science, FEB RASdWiastok, RUSSIA
®Biology Department, Ghent University, Ghent, BELBIU
“Department of Nematology, Institute of Ecology Bimlogical Resources, Vietham Academy
of Science and Technology, Hanoi, VIETNAM
*Email: ngoxuang@gmail.com

The Mekong Delta is the key region in Vietnam faoromic development mainly in
agriculture and aquaculture, since the area haghaamnual production for domestic use
and also for export. The economical importancéhf area is thanks to the great Mekong
River, that provides water and fertile alluvium tbe delta. The economic development
increased very fast in recent decades and it infee strongly the environment, in
particular the estuarine ecosystem since it isigemto impact. Moreover, the Mekong
estuarine system is expected to be seriously iragdnf climate changes and sea level rise
as well as the lack of freshwater supply from wgasmn due to the construction of
numerous hydropower dams for energy. Therefors,afea was especially paid attention
to by the government and scientists in order tatifiea better strategy for sustainable
development.

Baseline information on nematode communities inNtekong delta can be applied in
environmental monitoring, and possibly also in madvanced studies for better
understanding of the estuarine ecology. Nematodenumities in 8 Mekong estuaries
were investigated during the dry season. The aithektudy was to identify the structure
and the diversity of the communities in relatiorttie main environmental characteristics.
In each estuary, 3 to 4 intertidal sampling stativere identified at regular distances from
the mouth to up to 45 km land inward. The nematodemunities showed a strong
correlation with sediment composition and to a desdegree with chlorophyla
concentrations. Multivariate analysis resulted Hme tidentification of 4 types of
communities. We identified two types Bfesmodoracommunities in the sandy mouth
stations and two types #&farodontophoracommunities in the silty sand stations. One of
the silt associated communities showed a preferefare higher chlorophyll a
concentrations, resulting in higher densities aigghdr diversity, mainly of monhysterid
species. Because of the strong association betwesmunity structure and sediment
composition, nematodes are a meaningful tool fornitodng changes in their
environment. In case their community deviates fvanat is expected based on sediment it
may serve as an early warning for disturbance.

With this study we increased our understanding diolenthic ecology of an
important area such as the Mekong estuarine syssamsge this work is the first
comprehensive study dealing with meiobenthos amdat@de communities in this area.
The methodology and approach in this work waditional but provided important
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ecological information on nematodes at the commyulatel. This work generated a
momentum to strengthen our researches going fuittierthe ecology of free living
marine nematodes in this area, but also to fudkgelop a biomonitoring program for the
area. In this research, it was found that nematddgacters and communities structure
expressed to a great extent the ecological conditim the Mekong estuarine area.
Moreover, since the seasonal variation in nematodenunities in the Mekong estuarine
area is rather low, it supports the idea of usimgnt as bioindicator for environmental
monitoring. Other advantages of using nematodes tasl for environmental monitoring
in the Mekong delta is that they are relativelyilgasampled and sorted, although
identification at genus level needs expert trainifigerefore, we conclude that nematodes
can be used as a bioindicator which provide a plveol in environmental monitoring
program in the Mekong estuaries.

Keywords: Nematode communities, Desmodora, Paradontophorajraamment, Mekong
estuary, biomonitoring
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(VP15)STRUCTURE AND FUNCTION OF STREAM ECOSYSTEMS
V.V. NGUYEN

VNU University of Science, Hanoi, VIETNAM
E-mail: vinhnv@hus.edu.vn

General functional, interrelated components areifidd on examples of Asian stream
ecosystems. The modern methods of structural anctiuinal characteristics of bottom
communities and criteria of estimation of invertgbr communities ecological state are
observed and discussed.

Key words: benthic invertebrates, bottom communities, striecaund fuction
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(VP16) TROPHIC RELATIONSHIPS IN STREAMS
V.V. NGUYEN

VNU University of Science, Hanoi, VIETNAM
E-mail: vinhnv@hus.edu.vn

The lecture reviews some trophic patterns of Asgreams. The food resources
availability, the relationship between productiomdamportation, the establishment of
feeding guilds, and the patterns of trophic stmectaf macroinvertebrate communities,
with a particular emphasis on food webs, are disis The following aspects are
emphasized: the importance of allochthonous maéatenmut to the aquatic system; the
importance of detritus and algae as a link betwherdetritus and the grazing chain; the
spatial and temporal variation in the trophic simee. The main achievements in trophic
ecology of streams are discussed.

Key words: trophic structure, stream, macroinvertebrates, tiowal feeding groups
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(VP17)THE FRESHWATER ECOLOGY IN CHINA
X. QU2 M. ZHANG % W. PENG" %

IState Key Laboratory of Simulation and RegulatibkVater Cycle in River Basin, China
Institute of Water Resources and Hydropower Resedeijing, People’s Republic of CHINA,;
“Department of Water Environment, China Institut&\tzfter Resources and Hydropower
Research, Beijing, People’s Republic of CHINA

*E-mail: pwg@iwhr.com

Freshwater ecology is one of the most importaneetspof ecology research. Freshwater
ecology shared basic theories, technologies, amageanent of biodiversity conservation,
water environmental restoration and water resoustesainability in rivers, lakes and
reservoirs. Currently, most of the lakes sufferezlese water contamination and
eutrophication in the mainland of China. Meanwhies other human activities and global
weather changes also affected the freshwater geosysiramatically during the last few
decades with rapid increasing of economic developraad urbanization. In considering
the continue development and future challengessystem protection and restoration has
been acted as the national development protocat. dpportunity and challenge for
freshwater ecosystems protection would continuadlsk for the theoretical and
technological applications. The freshwater ecologynmittee was officially established
under the ecological society of China.

However, the freshwater ecology studies of Chingimaited from limnology and
fisheries researches. So not only the theoretieptidof lentic and lotic ecosystems, but
also the research objects among phytoplankton, lzokipn, benthic algae,
macroinvertebrate and fish communities were difier&Vith supports of the critical
patented projects in the control and managemetiiteohational polluted water bodies, the
theoretical development and technological appbeeti for freshwater ecosystems
protection and restoration increased rapidly dutimg last ten years, especially for the
lotic ecosystem. However, the gaps between thecapipin needs and stores of knowledge
also encouraged more research projects of freshvemisystems. With further hard
working from both freshwater ecologists and manag@nauthorities, we optimistically
expect the continue recovery of freshwater ecosydtealth for the most contaminated
water bodies during the next decade.

Key words: freshwater ecology, MEP, MWR, lentic and lotic gstsms
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(VP18)THE NATIONAL RIVER HEALTH PROGRAMS BY USING
BIOLOGICAL INDICATORS FROM MINISTRY OF ENVIRONMENTA L
PROTECTION AND MINISTRY OF WATER RESOURCES, CHINA

X. QU2 M. ZHANG % W. PENG" %

IState Key Laboratory of Simulation and RegulatibkVater Cycle in River Basin, China
Institute of Water Resources and Hydropower Resedeijing, People’s Republic of CHINA
“Department of Water Environment, China Institut&\tzfter Resources and Hydropower
Research, Beijing, People’s Republic of CHINA

*E-mail: pwg@iwhr.com

Bioassessment has become a hot topic and coulddprowportant information for river
management and restoration. During the last tensydmth Ministry of Environmental
Protection (MEP) and Ministry of Water ResourcesWR) try to develop multiple
biological indices using different categories ofiatic organisms. Traditionally, MEP was
mainly in charge of water environmental managenmem, MWR was mainly in charge of
water resource management. Biological indicatordearithic algae, macroinvertebrates
and fish communities were recommended to use ®rritrer health assessment of two
ministries. The main steps for development of miétibiological indices were similarly
including the selection of sensitive indices, ojtetion of core indices, setting target and
critical values for core indices, and calculatidrfinal scores of health condition. MEP
prefers to use same core indicators for accurattyparing among different watershed.
However, MWR prefers to assess the river healthditiom using local biological
indicators for accurately assessment. River heatitition scores were assigned to five
categories of critical, bad, fair, good, and examll The differences between two methods
would not be discussed. The most important thingh& both of ministries begin to
consider using biological indicators for the furthever management. Thus, we
optimistically expect that multiple biological irm#is would be used to integrate the
management of water resources, water environmert, exosystems and restoration
strategies.

Key words: river health assessment; multiple biological indédoassessment; target and
critical values; management, MEP, MWR
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(VP19)HYDROBIOLOGICAL MONITORING IN KAZAKHSTAN
D.A. SMIRNOVA*, S.R. TIMIRKHANOV

Kazakhstan Agency of Applied Ecology, Almaty, KAZSKAN
*E-mail: dina_smirnova@mail.ru

The hydrobiological service of surface waters hesnbcreated in Kazakhstan in 1975 as a
subsystem of the Federal Service of the EnvironaheNMonitoring and Control in
Kazakhstan and have been carried out by the Hydemm®ogical Service. By 1990 the
rivers and lakes of Ural, Irtysh, lli, Syr Daryset basins, and also rivers of drainless regions
of the Central Kazakhstan have been covered byeigarches. Hydrobiological supervision
included researches of bacteria- and phytoplankyperiphyton, zooplankton, and
macrozoobenthos. By now the network of the regwdrobiological monitoring performed
by the hydrometeorological service covers lakesramds of the East Kazakhstan (the Irtysh
River basin) and Karagandinsky (the Lake Balkhawh tae drainless rivers of the Central
Kazakhstan) regions. Regular study of the aquatia lof lakes and rivers is performed also
within the production environmental monitoring tbe determination of fish catch limits. In
recent years the works directed to widening of svakk of hydrobiological monitoring on
transboundary water objects have been carrying out.

The main document regulating hydrobiological maomitp is the Ecological Code
which contains not only legislative, but also melblogical and methodical guides. Some
aspects of hydrobiological monitoring are in thetiactions, Rules and other documents
which are developed according to the EcologicaleCod

Key words: freshwater ecological monitorinégiazakhstan
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(VP20)SOME EXAMPLES OF SIMPLE KEYS AND ILLUSTRATION OF
AQUATIC INSECTS OF JAPAN

K. TANIDA

Osaka Museum of Natural History, Nagai Park, Higeslmiyoshi, Osaka, JAPAN
E-mail: tanida@mus-nh.city.osaka.jp

In 1991, Tanida et al launched the "Aquatic InsexdtShiga Prefecture, Japan” which
included about 200 taxa of aquatic insect larvalessime adults of Shiga Area with keys,
line drawing and ecological information. The boaktentained 4 full color pages and
56 pages of line drawingstc The booklet was widely used not only junior hggthool
students but also for university classes and citigse. We are planning to revise the
booklet with scientific names and new type of pietiokeys. | will provide the some
examples of contents showing simple pictorial kays illustrations.

Key words: aquatic insects, Ephemeroptera, Plecoptera, Tritti@y line drawings
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(VP21)ECOLOGICAL CRISIS IN THE COASTAL ZONE OF LAKE BAIKA L
(EAST SIBERIA): SHORT DESCRIPTION AND REASONING

O.A. TIMOSHKIN

Limnological Institute, SB RAS, Irkutsk, RUSSIA
E-mail: tim@lin.irk.ru

Interdisciplinary investigations of Baikal shallowaters have been performed in 2001-2016.
Special attention is paid to the splash zone (8¥)es2010. SZ of the most Eurasian lgkes

an above-water part of the coastal zone, remaérsa‘incognita" and has significant value in
terms of both: fundamental and practical scienddsanwhile, it become conventionally
accepted that SZ provides most accurate evidendmroédiate ecosystem’s response to the
current anthropogenic pressure. The term “splasie’zis commonly used by marine biologists
in intertidal zonation, denoting a part of thedlitil zone subject to water splashes. A similar
zone with a variety of environmental gradients,ikf by abiotic factors also exists on Baikal
extending from the water’s edge to the slope ftias ca. 2000 km long, the lower margin of
the SZ extending 10-30 meters landwards and back assult of the water level rise.
Investigation of the SZ as a significant constituehthe lake ecosystem sets a new trend for
limnological studies on Baikal and large Eurasiakebk (Timoshkinet al, 2011). Intense
microbiological and biogeochemical processes haenlilescribed in this ecotone (Timoshkin
et al, 2012 a, b), which functions as a natural bu#fied filtrating zone. The following main
results were obtained at the first time: classiiftog seasonal dynamics of the qualitative and
guantitative characteristics of the coastal accatedl materials (CAM) and their benthonic
infauna @b. cit), landscape-ecological zonation of the test @Retyomkinaet al, 2012;
Levashevaet al, 2012); microbiological, hydrochemical and biogeemical characteristics of
the interstitial pore waters of the SZ and neatdmotwaters of coastal zonely cit, Tomberg

et al, 2012; Kulikovaet al, 2012); seasonal dynamics of algae, meio- andaraobenthos of
the pore waters of SZ (Bondarenkb al, 2012; Popovat al, 2012; Zvereveet al, 2012;
Shevelevaet al, 2013); elemental composition of dominant speocieBaikal sponges, water
lichens, macrophytes, gastropods and trichopteiamiskova et al, 2007; 2009; 20011; 2012;
Paradinaet al, 2011; 2012tc).

Several negative ecological phenomena have beentddtin Baikal coastal zone:

1. Significant changes in the macrophyte belt casitjpm, development and stratification
were described (Kravtsowt al, 2011; 2014; Timoshkiet al, 2014; 2015; 2016). In 2013-
2015, a mass bloom dpirogyrawas detected with maximum biomass in autumn in the
shallow water zone throughout much of the falgaikalsk, Slyudyanka, Kultuk towns; along
the Old Baikalian Rail Way; Listvyanichnoe, Obutedk Bolshye Koty, Peschanaya, Babushka
Bays; Goloustnoe settlement (South Baikal); soneasof Maloe more Strait; Maksimikha
Bay (Middle Baikal); Nizhneangarsk, Severobaikalstowns; Ayaya, Senogda,
Onokochanskaya and Boguchanskaya Bays (North Baik&llso in 2014, the mass
development oSpirogyrawas noted on Ol'’khon Island at two localitiég.( the ferry harbor

! 1t is easier to indicate areas where the alganeagound: Bol'shoi Ushkani Island, most
of the coastline of Ol'’khon Isl. (except for Peremaya Bay and a coast opposite Khuzhir), and
the northwestern coast that stretches from Eloklsipe to Maloe More Strait.
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in Perevoznaya Bay and Shamanka Bay opposite thie ¢ Khuzhir on Ol'khon Island).
By 2015, mass growth @&pirogyrawas reported at several new localities along thstwoast

of South Baikal (Emelyanikha, Sennaya Bays andastcopposite Polovinnyi Cape) as well as
Maloe More Straiti(e., coastal zone off Sakhyurte Settlement and KaegBay). In summary,
Spirogyra spp. developed massively and even dominated ththibemacroalgal community
along much of the eastern coast, and in many plaloegy the western coast of Lake Baikal.
Interestingly, the maximum development $ppirogyra— a comparatively thermophilic algae
(optimal temperature for growth isa. 20 °C), was detected during autumn (September—
October) with water temperatures ranging within 4€8 Two of sitesi(e., Listvennichnyi Bay

in south basin and Tyya—Senogda coast in nortmpasiestigated to date were characterized
by year-round mass blooms $pirogyraspp. which sometimes include other filamentouslalg
species (such a3edogoniunsp.,etc) that previously were non typical for open paftd.ake
Baikal. Mass development &pirogyrahas also been detected since May—June 2016 in the
littoral opposite of Baikalsk City (at 3—6 m depttend several wooden harbors (Khuzhir,
Bolshye Koty settlements). It means, that the numidfeareas with the all-the-year round
Spirogyraspp. mass development is gradually increasing. Spieogyra morphotype, which
has simple cell walls, 4 chloroplasts in the bemigrof the filament vegetation (later on they
became homogeneously distributed within the algh),attached to the rocks by rhizoids, has
been dominating in these areas of the lake’s rdittoral within 2013—-2016. As a rule, this
morphotype ofSpirogyra has patchy distribution in the coastal zone (dsfigcsharply
expressed along to the western and Olkhon Islaadts) the blooms are mostly concentrated
opposite of the settlements and recreation certeitbout any sewage water purification
systems).

Spirogyra blooms underwent drastic day and night variati@mfsthe near bottom
temperature (for example, from 8 to 17.3 °C, HORQger data, measured every 30 mins
within August 2015, Bolshye Koty Bay, at 3 m depfimoshkin, unpublished). At the 3 areas
mentioned above the alga proliferates even undsrleer winter (around @C at the depths of
2—7 m) and comparatively low permanent temperatateése depths below 20 rog 3.4 °C).
According to Prof. M. Shimaraev (pers. comm.) thace water temperature at 5 monitoring
stations have negative tendency within the lasyea-long cyclei(e., since 1995-2000). It
clearly evidences, that the temperature shall eotdnsidered as the key factor, limiting the
Spirogyramass development in Lake Baikal.

Rosgidromet data show (www.lin.irk.ru), that thewést water level (455.27 m) was
detected in 1981. No any crisis consequences,asiatass proliferation of non-typical algae or
the mass Lubomirskiid sponge extinction were fouAfterwards the Lake’'s water level
fluctuated within the limits (456-457 m) determinleg Russian Government Regulation No
234. In conclusion, neither global warming nor tases of the comparatively low water level
provide us any arguments to consider them as tlefdators, influencing masSpirogyra
development in Baikal coastal zone. Moreover, tiveom but permanently entering the coastal
zone nutrient additions from non-purified sewagesvigle possibility to overcame the depths
of 20 (North Baikal) or even 30 (South Baikal —.|Khanaev, pers. comm.) meters! The alga
should be considered as a perfect indicator oktveage water contamination in oligotrophic
ecosystems such as Baikal.

2. Giant amounts of the coastal accumulated mateniastly consisting of algal detritus,
has been detected in the north and south tops eofLtke and opposite of Maksimikha
settlement (Barguzin Bay). Several blooms represkhy non-typical for the lake’s ecosystem
filamentous algae oBpirogyragenus. Intensive development of macrophytes indifaikha
Bay was due t&€ladophorasp. glomerat) (ca. 50 % of the total wet biomass), Characeae,
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Elodeaand other higher water plants. The strongest biegraof Spirogyrawas found in the
Northern Basin, opposite of Severobaikalsk citytWemass of this algal CAM in the autumn
of 2013 reached up to 90 kgfnAll mentioned regions belong to the near-shotteseents or
bays — natural harbors for numerous vessels. Thenid shall be considered as the clear
evidence of “indirect” eutrophication in many padiar regions of the coastal zone. Evidently,
the natural buffer and filtrating ability of BaikalSZ is limited. Abundant amount of nutrients
can reach the interstitial and near-bottom watgerithrough the ground of the SZ and cause
the blooms. The distribution pattern of the feaaditating bacteria (see below) strongly
support this supposition and can be used as gowdgsetracers. Due to the huge size of the
lake and permanent intense water-wind activity (ingx high nutrient concentrations often can
not be detected by commonly accepted hydrocheraitalyses in the surface and near-bottom
water layers.

3. Increase of the typical Baikalian macroalgaedpotivity in some areas of the shallow
water zone. According to the world literature, hibald be considered as the first symptom of
the eutrophication.

4. Mass development of the «saprophytic» (proltfegaon sponges and died macrophytes,
see below) and «free-living» blue-greens in sevaraas of the lake. Significant amount of the
Oscillatoriales filaments have been first foundtbg author in the drudge benthonic samples,
taken from 10-15 m depth, southern of Peschanayd®auth Baikal), in summer of 2013 and
2014. In 2015-2016 their mass blooming found ad wethe shallows of Bolshye Koty,
Barguzin baysetc (Phormidium, Oscillatoria, Tolypothrispp. and others). Most unusual is
the mass penetration of tAelypothrix, Oscillatoriaand other cyanoprocaryote spp. into the
first algal belt, usually created by green filanoerst algaUlothrix zonata In September 2015
the blue-greens abundantly developed on the slieerdcks and nearby at Bolshye Koty.
Abundant Tolypothrix colonies were observed there already in the enduok 2016.The
«saprophytic» representatives Rfiormidiumand Oscillatoria genera, dwelling in Baikal, are
not able to fix the atmospheric nitrogen. Their @lepment is limited by nitrogen. This
limitation does not exist near the dying spongesrophytes. Their destroying bodies extract
abundant nutrients (=special type of eutrophicdtioft.V. Tomberg, O.A. Timoshkin,
unpublished), which can be easily utilized by ttsaprophytic» blue-greens what provides
possibility for their mass proliferatioVice versa the most evident reason of "free-living"
blue-green proliferation (which are able to fix i)"indirect eutrophication" first of all due to
enrichment by non-organic phosphorus.According o Belykh (pers. comm.), both types of
the cyanoprocaryotes are able to produce diffaoxms (including saxitoxins). Such abundant
blooming of Oscillatoriales in general and withire ffirst algal belt in particular has never been
detected in the lake before.

5. Mass Gastropoda extinction (mostly — represmesbfLymnaeagenus) is described in
2013-2014: billions of the died shells found on #aady beaches between Tyya River and
Senogda Bay at the north top of Baikal. These "tern@s" are located along the areas of the
most abundanSpirogyradevelopment and influenced by sewages from Sewétalsk City.
Less abundantymnaeashell accumulations found along the splash zoffie Maximikha
settlement in Barguzin Bay (June 2015).

6. Mass extinction and several kinds of diseasendémic Lubomirskiidae sponges at the
scale of the entire lake were described in 2013428brmotov, 2011; Timoshkiat al, 2014;
2015). All 3 ecological forms of the sponges (brat; encrusting, globular) can be sick. Over
than 50 dives performed in 2014, 40 — in 2015. Ddpw on area, from 30 to 100% of
branchedLubomirskia baikalensispecimens were found to be either sick or damaget
died. According to Dr. Ch. Boedecker (pers. comim)nost of the studied areas of South
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basin (September 2014) the sick sponges were nfosity at the depths above 15-20 m.
However, deeper leaving sick specimens of the ethsponges were found already in June
2015. It was described, that the most distributpdnge illness is accompanied by mass
development of the “saprophytic” blue-greensPtiformidiumgenus (Timoshkiret al, 2014;
2015). Their filaments are comparatively large, rojqeed and mobile. Light-microscopic
analysis evidences, that each affection patch ersplonge surface consists of 1-2 dominating
blue-green species (90-95 %). Different deformatiand damages of the external surface of
the sponge body (=beginning stages of its extingtio most cases (50-80 %) happen prior to
the mass blue-green development. According to mnediry data, the branched sponges,
dwelling in the South Basin (Listvyanichny, Bolshyety Bays, off Chernaya River mouth) are
most of all affected by illness. For example, alm@®0 % of Lubomirskia baikalensis
specimens, dwelling off Chernaya River mouth aldhg standard bottom transect (South
Baikal, 1 m wide and 10 m long; 3—-12 m deep) wétfeee damaged, or thick and died (A.B.
Kupchinsky, S. Aurich, pers. comm.). Much less dgedaor even healthy.. baikalensis
specimens were found in September 2014 arounddtb-western coast; area, approximately
located between Elokhin Cape and Bolshye OlkhonsKgeota. To my mind, the most
probable reason of the Lubomirskiidae mass extinas the physiological abnormalities in the
relations between the sponge endosymbionts (sucgireenZoochlorelld and the tissues.
Some precise processes and nutrient exchange nistisabetween algal symbionts and the
sponge cells, elaborated during the long coevaluiad coexistence in the oligotrophic waters,
may be easily broken due to miserable but permaadition of the sewage nutrients. It may
cause the destruction of the sponge bodies, wtashbleen detected so frequently. Analogous
processes, causing the mass death of another agdbtdtazoan group — corals (which as well
coexist with endosymbiotic blue-green algae), atgwmbiting oligotrophic ecosystem of the
ocean, are happen due to miserable but permanaopkication process (Yamamued al.,
2003; Bellet al, 2014).

7. High concentrations of the fecal indicating leaiet have been determined in the surface
and near-the-bottom water layers along the coggiesite the settlements. The same is true for
the interstitial waters (especially — under thestalbaccumulated algae) of the splash zone. For
example, the enterococci concentrations often ek@¥0 colony forming units per 100 ml
(V.V. Malnik, pers. comm.). The governmental scheroéthe limnological monitoring of the
deep large lakes of the planet are often not éffectue to “superconcentration” of the efforts
exclusively on the pelagial. In order to detectdenstand and properly describe the
anthropogenic changes of the ecosystems at thedailé we have to include the monitoring of
the coastal zone (the splash and near-shore zoclesling) and, especially — of the benthonic
communities. As distinct of planktonic communitiéise precise investigations and monitoring
of zoobenthos is almost “extinct direction” in liglngical surveys of many countries.

Investigations supported by the federal project NcbM1.10 «Current condition, biodiversity and
ecology of the coastal zone of Lake Baikal».

Key words: monitoring of the coastal zone, macrophytes, fresbiwalgae invertebrates
seasonal dynamic, anthropogenic pressure
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(VP22)USING A FUNCTIONAL-TRAIT-BASED APPROACH WITH
BENTHIC MACROINVERTEBRATES FOR FRESHWATER QUALITY
MONITORING

O. YADAMSUREN

Mongolian National University of Education, Ulan 8a MONGOLIA
E-mail:oyunchuluuny@yahoo.com

Many different single metrics and indices as well raultimetric indices have been
developed based on taxonomic approach and usedudigmonitoring programs based on
the benthic macroinvertebrate community in différ@untries.

A Trait-Based Approach (TBA) is an alternative taditional taxonomic approaches
and is a potential method to reveal changes in agmities due to disturbance and define
structure of biological communities (Dolédet al, 1999, 2008; Charvett al, 2000;
Usseglio-Polaterat al, 2000; Statzneet al, 2001; Gayrauckt al, 2003; Badyet al,
2005; Poffet al, 2006). Trait based approach provides a consistethod for assessing
community responses to environmental gradients usecaspecies traits are less
constrained by biogeography than species comppositibat’'s why; TBA was developed
in Europe and has been an increasingly applieddmioring practice other countries.

Communities of insects and other macroinvertebrétegmals without backbones
visible with the unaided eye) that live in lakesl atreams (benthic) are commonly used to
indicate the quality of the water. Communities iean water generally include more
species with different traits than do communities polluted water and the species
composing clean-water communities are typically sleswlerant of pollutants.
Biomonitoring programs using benthic macroinverégds are usually more reliable and
more cost-effective for assessing water quality tinaditional chemical analyses (Barbour
et al, 1999; Dolédeet al, 1996, 2006).

Functional differences among the species in a camiynare an important determinant
of ecosystem processes. When biological commundies altered by environmental
changes, only species possessing certain traitikahg to persist and those traits can be
diagnostic of the stressors. Species have traitsaite uniquely adapted to their ecological
niches.

TBA was derived from a "habitat template” concepouthwood, 1977; Towsend &
Hildrew, 1994). Southwood (1977) outlined the hatiemplate concept, which states that
ecological strategies of a species have evolvedsponse to the characteristics of habitat,
and that these strategies are reflected in qualplifi life-history and biological traits.
Towsend and Hildrew (1994) made tlepriori prediction (hypothesis) of expected
species traits in terms of autecological interactietween organism and their abiotic
environment. The main hypothesis was that presaptithbitat conditions should be
matched by present-day traits in the organisms.hEtigat template concept specifies two
basic dimensions: Temporal heterogeneity indicatgsuency of disturbance, and spatial
heterogeneity indicates the provision of refugia boiffering against disturbance. The
general prediction is that traits conferring pofiolaresilience (promoting refuge use and
recolonization success, such as r-selected traitduding many descendants per
reproductive cycle, short generation time, smathbsize, short life span, parental care,
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or presence of relatively invulnerable life stagesexual reproductioetc) or resistance
(related to survival, such as firm attachment tbstates, high body flexibility, stream-
lined or flattened body form, dormancy or diapausa,sing against desiccatioetc)
would be more common in temporally variable andtiafifa homogeneous habitat
(Towsend & Hildrew, 1994). Poff (1997) describec thunction of trait filters across
hierarchical landscape scales ranging from micrithiatbo watershed or basin for a
mechanistic understanding of species-environmdatioaship. Only species possessing
appropriate traits are likely to filter into certaenvironmental conditions at different
scales (Poff, 1997). A trait is a measurable prypar characteristic of an organism that
influences its performance. Morphological, physigidal and behavioral characteristics
such as body size, lifespan, feeding and reprodrdirategies, mobilityetc can be
guantified and analyzed statistically to assesg@mwental conditions.

Species traits can also be used as measures ofwtyifunctional diversity (Petchey &
Gaston, 2006). The Functional Diversity index (FB)a functional trait measurement
usually described by three indices: functional miess, evenness, and divergence that can
describe how much volume of functional space isip@d by species, how much space is
filled, and how traits deviate from the centerraittspace (Masoat al, 2005). A number
of different FD indices have been proposed to dfyadifferent aspects of functional
diversity (Moucheet al, 2010; Schleutest al, 2010; Casanoves al 2011).

There is no bioassessment technique for water tguedsessment that is specific for
Asia. A Functional-Trait-Based bioassessment teghis potentially applicable not only
for Mongolia but also throughout Asia, becauseNtumgolian freshwater insect taxa are
generally cosmopolitan, distributed throughout teigion.

Key words: benthic macroinvertebrates, freshwater quality itaring, TBA, Mongolia
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