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Baldi Memorial Lecture: Mixing Dynamics: From Hutchinson to the
21st Century. sally Macintyre

UCSB, United States

The advent of high resolution instrumentation combined with theory, experimentation, and
modeling allows us to extend former classifications and understanding of mixing dynamics of
lakes. These new approaches remain underutilized but inclusion will enable predictions of mixing
and consequences for the fluxes of nutrients, dissolved gases, and plankton. Hutchinson’s lake
classification schemes considered the duration and timing of events that create or erode
stratification. Internal waves occur with stratification. New classification schemes for internal
waves predict whether they are seiches or non-linear, and break near-shore or mid-lake. By
classifying lakes with these schemes, we will develop improved understanding of the dynamics of
dimictic, polymictic and monomictic lakes, whether communities of organisms are layered or
dispersed, and whether nutrient supply to the euphotic zone is due to recycling within it or to
abiotic processes inducing fluxes from deeper depths. The mixing of incoming plumes of
stormwater with their load of nutrients or pollutants depends on the extent of stratification and
resultant internal wave dynamics. Convection, that is circulation driven by cooling at the air-water
interface, sediments heating overlying water, or horizontal variability in rates of heating or cooling,
is now known to be a critical driver of circulation in lakes at all latitudes. Inclusion of these
processes enable prediction of whether flows from inshore are concentrated or diluted. Using
schemes that contrast time scales of mixing and of advection with time scales of reaction rates will
allow us to predict the impacts of changes in land use and climate on species composition,
ecosystem productivity, greenhouse gas formation and evasion, and the overall quality of our
inland waters.
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Protecting and restoring rivers in the UN ‘Water Action Decade’
Stuart Bunn

Australian Rivers Institute Griffith University, Australia

Eco-evolutionary dynamics and the response of aquatic biota and
ecosystems to global change: details that matter? Luc be Meester

KU Leuven (University of Leuven), Laboratory of Aquatic Ecology, Evolution and Conservation,
Belgium

In most studies on aquatic systems and their responses to climate change or their
management, we tend to totally ignore intraspecific trait variation and evolutionary trait change.
Studies dealing with evolutionary responses to environmental change tend to be viewed as only
marginally relevant to the big picture, being about “details”. The field of eco-evolutionary
dynamics in this view is a hype with little added value. In this lecture I will show that ignoring
interactions between ecological and evolutionary processes may strongly distort our view on how
populations, communities and ecosystems respond to environmental change, and might lead to
wrong predictions and management decisions. This may be especially important in relation to
human-induced environmental change, as these often create novel habitats and strong selection
pressures. The evolving metacommunity framework tries to disentangle the relative importance of
species sorting and evolution in determining community responses to environmental gradients,
both locally and regionally. Drawing on our own work on evolution in the water flea Daphnia in
relation to environmental change, I will illustrate how populations evolve and how this evolution
impacts ecology and the functioning of ecosystems. I will focus on evolutionary responses to
climate change, urbanisation and toxic cyanobacteria blooms, and will present results of
experiments showing how such evolutionary changes impact community composition and
top-down control of algae even on very short time scales. I will then broaden the perspective to
link eco-evolutionary dynamics to our capacity to predict ecological responses to global change
and to our management efforts. Important concepts in the context of eco-evolutionary dynamics in
nature are the race between evolution and immigration, and the fact that so-called cryptic
eco-evolutionary dynamics are likely common. One aspect of cryptic eco-evolutionary dynamics
is that evolution might be a key contributor to ecological stability.

Kilham Memorial Lecture: Limnology and the future of African
inland waters. Richard Robarts'", Tamar Zohary?

"World Water and Climate Foundation, Courtenay, B.C., Canada;
2Kinneret Limnological Laboratory, Israel Oceanographic & Limnological Research, Tiberias,
Israel

*Corresponding author: Email rdrobarts@shaw.ca

Limnology as a multidisciplinary science has a major role to play in achieving sustainable
solutions for Africa’s water shortage and environmental problems and ensuring they are protected,

conserved and maintained for future generations. Collection and provision of scientific data to
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support knowledge-based management plans and policies, along with personnel training, are
needed. Properly designed and implemented limnological programs are essential for realizing
these objectives. We present an overview of the major stressors and current state of African inland
waters and describe several major African limnological programs. We assess the reasons why
these programs were scientifically successful but did not result in effective, or only limited, water
management. It is crucial that future limnological programs in Africa be designed and executed to
ensure that research results are transferred from scientists to decision makers in a way that they
understand and can use. We propose that a Pan African Water Institute be formed in partnership
with exciting new initiatives, such as the African Centre for Aquatic Research and Education
(ACARE), with support of international (e.g., SIL) and participation of local limnological and
other water-focused organizations. Such an entity would provide communication and coordination
between regional water initiatives and government authorities. It would advocate for the
implementation of sound recommendations and help ensure they were not ignored by local and
national authorities, leading ultimately to a pan African water framework directive. Several
international conferences on African water have recommended such an umbrella organization — it

is now time to implement it.

Emerging perspectives on the role of benthic production and food
web linkages in lakes. jake vander Zanden?, Yvonne Vadeboncoeur?

!'University of Wisconsin — Madison, United States;
2 Wright State University, United States

In our current era of unprecedented global environmental change, studying lakes from a
whole-ecosystem perspective provides a holistic basis for understanding and conserving lake
ecosystems. In this talk, I’ll summarize our emerging understanding of the role of benthic
productivity, and its contribution to supporting higher trophic level production in lakes. Benthic
primary production can be a surprisingly important contributor to whole-lake primary production,
and often makes a disproportionately large contribution to higher trophic levels. Benthic
productivity also plays a special role in linking lakes and the surrounding landscape through
aquatic insect emergences. Studies of benthic productivity in a larger food web context is part of a
larger movement to apply more holistic and whole-ecosystem approaches to the study of lakes.

Lacustrine deposit and PAGES research in China. jishen

Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, Chinese Academy of Sciences, Nanjing, China

Lakes are normally formed under various geological and geographical backgrounds. As a
component of the terrestrial hydrosphere, lakes have close relationships with the atmosphere,
biosphere and lithosphere, and serve as the connection between these systems. Once a lake is
formed, it is influenced by a series of tectonic, climatic and anthropogenic factors. As a result,
lacustrine evolutional processes usually involve geological, physical, chemical and biological
processes and the interactions between them, and these processes are all documented by lacustrine
sediment archives. Because lakes are widely distributed worldwide and normally undergo a long
history of evolution, lacustrine sediment generally possesses a continuous record with high
resolutions that provides abundant information regarding regional environmental and climatic
variations that can be used in global change studies. Lacustrine sediment also contains information
pertaining to human activities, since people tend to settle around lakes owing to the resources they
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provide.

From west to east, Chinese topography is characterized by the so-called “three-step ladders”,
which were formed by tectogenesis. The first-step ladder is the notably uplifted Tibetan Plateau,
which is circled by higher mountains containing deep canyons on the outer mountainside. The
inner plateau topography consists of mountains, valleys and basins, with lakes along fracture
zones. These lakes consist of saline or brine with closed or semi-closed basins and freshwater
lakes with intermountain basins produced by glacier erosion or river-headward erosion. The
Tibetan Plateau is very lake-concentrated, with a total lake surface area that accounts for 49.5% of
that of China. Most lakes now have deep water and long histories. The Hengduan Mountains are
the transitional zone of the first- and second-step ladders, and are characterized by high mountains
and deep canyons with diverse elevations. Lakes of this area are often situated in steep and deep
depression basins, and some are dammed lakes caused by landslides and/or debris flows. The
second-step ladder is characterized by plateaus and basins caused by differential elevations of land
masses, which allows for tectonically-derived depression lakes. When compared with the first-step
ladder, the second-step ladder is characterized by tectonic movements with lower intensities and
amplitudes. As a result the lakes on the second-step ladder usually have continuously sinking lake
basins, such as Lake Dianchi, Erhai, Lugu on the Yunnan-Guizhou Plateau and Lake Daihai and
Huanggihai on the Mongolia Plateau. The third-step ladder consists of the extensive plains in
Eastern China and is characterized by an overall sinking topography. Lakes on this ladder are
often formed by river valley migrations, such as lakes of the brooky regions in the middle and
lower reaches of the Yangtze River. These lakes have shallow waters, short histories and evident
disturbance by human activities.

Global Changes to Carbon and Nutrient Cycles by River Damming.
Philippe Van Cappellen

University of Waterloo, Canada

The damming of rivers represents one of the major anthropogenic disturbances of the natural
cycles of water, carbon and nutrient elements on the continents. The associated changes in the
environmental flows of nutrients have far-reaching ecohydrological consequences, from individual
ecosystems to the global biosphere. While dam reservoirs usually act as sinks of macronutrients in
river systems, their effects on riverine fluxes and chemical speciation differ markedly from one
nutrient element to another. Dams thus fundamentally alter nutrient limitation patterns, trophic
conditions and water quality in river ecosystems and receiving water bodies, including lakes,
floodplains, wetlands and coastal marine areas. Regional and global assessments of the changes in
riverine nutrient fluxes caused by the construction of dams have so far relied on empirical
correction factors with limited predictive capability. By contrast, we developed a
knowledge-based upscaling framework, which integrates available data on elemental budgets for
individual reservoirs, mechanistic models of nutrient cycling in surface water bodies, and a
stochastic analysis of model outcomes. The approach enables us to simulate the temporal changes
in nutrient elimination by damming in all the major river basins of the world. Here, we illustrate
the use of the modeling approach to estimate the global modifications of the riverine fluxes of
organic carbon (C), phosphorus (P), nitrogen (N) and silicon (Si) by dams. Next, the results for the
individual elements are brought together to assess the historical and future changes in the relative
riverine delivery of P, N and Si to the world's coastal zone. A key conclusion is that damming has,
and will continue, to cause global shifts in nutrient ratios discharged to the oceans, thereby
changing the structure of coastal plankton communities.
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Sequential impacts of climate warming on cold-water fish: From

preferred habitat to behaviour and growth. matthew Guzzo?, Paul Blanchfield?,
Michael Rennie?

! University of Guelph, Canada;
2 Fisheries and Oceans Canada, Canada;
3 Lakehead University, Canada

Warming related to climate change is altering the thermal regimes of temperate lakes, with
common changes including shorter periods of ice-cover and rising surface water temperatures.
However, relatively little is known on how these warming-induced changes to lakes will impact
fish populations. In this talk, I will use long-term monitoring data collected from lakes in Canada,
to show how warming over the past 40+ years has altered preferred habitat for Lake Trout
(Salvelinus namaycush), a cold-water predatory fish native to North America. I will then show
how observed changes to preferred habitat alter the habitat use, diet, and growth of individual fish
and inevitably translate to changes in the size-structure of the population. Together these results
illustrate how the effects of warming can cascade through lake ecosystems to impact predatory
fish populations through both direct and indirect avenues.

01. Phytoplankton and zooplankton ecology

01-O Ten years development of cyanobacterial bloom in Lake

Poyang, the biggest freshwater lake in China. yuwei chen, Jinfu Liu*2 Kuimei
Qian®, Xia Liu?

"'Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, China
? University of Chinese Academy of Sciences, Beijing, China
3 Xuzhou University of Technology, Xuzhou, China

Ten years bloom-forming cyanobacteria had been observed from 2007-2016 in Lake Poyang,
China. Other phytoplankton biomass and related nutrients in different hydrological stages in the
lake were also analysed using the seasonal monitoring data in the same period. Our results
suggested that colonies of cyanobacteria were first appeared in the Eastern Bay and some
separated small lakes in the southern part of the Lake, and then advected offshore by large-scale
horizontal transport processes, with the colonies subsequently found in Northern Poyang Lake.
Mean values of cyanobacterial biomass was 0.75 mg I'") in 2007 and increased to 2.17 mg 1" in
2016. The cyanobacteria biomass in the lake was significantly increased while the dominant
species of were still Microcystis sp. and Anabaena flos-aquae. The cyanobacterial bloom
distribution area was also showed the increasing tendency in these ten year same as the increasing
trend of nutrients concentrations. But negative correlations were observed between cyanobacteria
biomass and nutrient concentrations in the Eastern Bay showed the potential for the luck of
nutrients in this area. We forecast that the eutrophication process will accelerate in the coming 20
years in Lake Poyang. It must draw more attention to the local society. Sewage and pollute control
shall carry out as soon as possible in the catchment of the lake.

01-O Dormant no more: when are our lakes the greenest? r... North?, J.L.
Graham?, d.V. Obrecht!, H.M. Baulch?, J.J. Hudson?, O. Abirhire?, PJ. Dillon* R.E.H. Smith®, A.P.
Thorpe, J.R. Jones!

!'University of Missouri, United States;
2USGS, United States;
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3 University of Saskatchewan, Canada;
4 Trent University, Canada;
3 University of Waterloo, Canada;

The annual peak in phytoplankton biomass in freshwater lakes occurs during the growing
season - correct? If so, why are observations of high winter algal biomass becoming more
common? Are the observed winter phytoplankton peaks a case of the more we look, the more we
find? Or is it because winter, the un-monitored season, is changing. Winter limnology is receiving
increased attention, and recent global studies report that under-ice Chlorophyll a concentrations
(Chla) are half of that measured during the summer. From a year-round perspective, this
significantly challenges the assumption of negligible biomass during winter. Here, we explore
winter phytoplankton peaks over a latitudinal gradient. We hypothesize that rapidly changing
seasonal physical factors (i.e., light, temperature, and mixing dynamics) may be facilitating
phytoplankton growth in this typically understudied season. We present year-round Chla from
meso- to eutrophic lakes and reservoirs in Canada and the United States. Collectively, they
represent a range in ice and snow cover and some data were collected by citizen scientists. In
Canada, annual Chla maxima occurred during winter, under ice. These winter peaks had a higher
Chla than measured during the summer months. In the midwestern United States, Chla in an urban
Missouri reservoir peaked in winter during of the years sampled. In an additional Missouri
reservoir sampled for a full year, about half of them had Chla maxima in winter. In a Kansas
drinking water reservoir, winter cyanobacterial blooms are associated with taste-and-odor
problems. This presentation explores whether these shifting peaks are a consequence of
climate-induced shorter winters, or if recent efforts to expand the seasonal sampling window are
capturing previously unaccounted-for phytoplankton peaks. Understanding winter phytoplankton
dynamics will be important for predicting future changes in year-round lake function.

01-O Long-term variability of the Dolichospermum in a

river-connected floodplain lake: Poyang Lake. Jinfu Liu*?, yuwei Chen?, Kuimei
Qian?, Xia Liu', Baogui Liu%, Jinying Xu?

"Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008,
China;

2 University of Chinese Academy of Sciences, Beijing, China;

3 Xuzhou University of Technology, Xuzhou, China

The phytoplankton community of river-connected floodplain ecosystems shows significant
temporal fluctuations in response to hydrological regime. The aim of our study was to analyze the
effect of the water level fluctuations (WLFs) of Poyang Lake on the inter-annual variation in
Dolichospermum. Samples of phytoplankton were taken at the sub-surface of the pelagic zone of
the lake from January 2012 to December 2016. Results showed that Cyanobacteria increased from
spring and contributed significantly to the total biomass in summer and autumn, and peaked in
July of 2014 with a value of 25.18%. Dolichospermum was the dominated species, with a mean
value of 37.25% among the Cyanobacteria. Contrast with Microcystis, which was dominated in
the Autumn and with a value of 22.6%, Dolichospermum was dominated in Summer. It was first
generated in the Eastern Bay (EB, lentic region) and then advected offshore by largescale
horizontal transport processes, with the filaments subsequently found in Northern Poyang Lake
(NPL, lotic region). The Dolichospermum biomass also showed the increasing tendency during the
investigation years same as the increasing trend of nutrients concentrations. However, significant
correlation was not observed between Dolichospermum biomass and nutrient concentrations in
Poyang Lake. Statistical analyses showed the great influence of water level on seasonal succession
of Dolichospermum through alternations of underwater light availability and dilution nutrients.
High water level generally with low nutrients and high underwater light availability, which was in
favor of the growth of Dolichospermum. Whereas, low water level usually creates an instable and
low underwater light availability condition, which isn't conducive to Dolichospermum growth.
This study revealed that hydrological parameter dominated the accumulation of Dolichospermum
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blooms in the river-connected floodplain lake.

01-O Spatial and Temporal variations in phytoplankton species

composition in the near shore Tanzanian waters of Lake Tanganyika.
A.S. Mbonde, A.N.M. Kalangali, I.A. Kimirei

Tanzania Fisheries Research Institute, Tanzania

Phytoplankton population in Lake Tanganyika was monitored for five years since 2013 to
assess changes in species composition and distribution. Water samples were concentrated by
towing a phytoplankton net of 13 um pore size vertically from 100m to the surface. The samples
were fixed using the alkaline Lugol's solution and later observed under an inverted microscope at
a 400x magnification, and phytoplankton identified to species level (whenever possible) using
various identification manuals. A total of 105 phytoplankton species were identified with diatoms
(Bacillariophyceae) dominating (63.64%) the phytoplankton population throughout the sampling
period, followed by Cyanophyceae (15.89%), Chlorophyceae (10.75%), Euglenophyceae (4.71%),
Dinophyceae (4.58%) and Chrysophyceae (0.42%). Indicators of inorganic pollution like
Microcystis and Anabaena species were rare, while Nitzschia, Navicula, Surirella, and
Oscillatoria (indicators of oligotrophy) were abundant. Significantly more phytoplankton (mainly
diatoms) were encountered during the dry season both for offshore and inshore sites. However, the
highest phytoplankton abundance was recorded in the coastal waters (>80%) with the Luiche river
mouth contributing about 40% of all Phytoplankton abundance. Cyanobacteria peaked in October
than in all other months. The phytoplankton composition observed during this study resembles
that of the early 1900s which depict the oligotrophic environment in the lake. However, the
increased phytoplankton abundance in the inshore waters (as compared to offshore waters)
indicates signs of nutrient pollution and therefore calls for more research attention.

01-O Eutrophication or climate change? Long-term decrease in the
efficiency of trophic coupling between phytoplankton and

zooplan kton - a causal ity analysis. Judit Padisak !, Andrds Abonyi?, Lothar Krienitz?3,
Peter Kasprzak?3, Peter Casper?, Andrds Telcs?, Zoltdn Somogyvdri?, Géza Baldzs Selmeczy®

"MTA-PE Limnoecology Research Group, Hungary;

*Institute of Ecology and Botany, MTA Centre for Ecological Research, Hungary;

3 Department of Experimental Limnology, Leibniz-Institute of Freshwater Ecology and Inland
Fisheries, Germany;

*Wigner Research Center for Physics of the Hungarian Academy of Sciences, Department of
Computational Sciences, Theoretical Neuroscience and Complex Systems Research Group,
Hungary;

> Department of Limnology, University of Pannonia, Hungary

Lake Stechlin was an oligotrophic dimictic lake up to the end of the 1990s. Then, the lake
underwent an apparent eutrophication shown e.g. by increase of heterocytic cyanobacteria, but
without increase in external P loading. Meantime, it was explored that the lake is especially
sensitive to extreme weather events signalling climate change. Here, we analyzed long-term trends
(1994-2014) of phytoplankton and zooplankton with the aim 1) to investigate whether long-term
trends do occur in the functional community structure of phytoplankton and zooplankton and if so,
how they affect zooplankton in the lake; 2) to assess how resource use of these two compartments
of the planktonic food-web changes and 3) to find out if the observed changes are attributable to
climate change or result only from accidental deliberation of internal P reserves. According to the
results, increasing dominance of filamentous cyanobacteria was paralleled by decrease of large
sized zooplankton species. Resource use efficiency of phytoplankton (phytoplankton biomass/TP
ratio) increased over time, while that of zooplankton (zooplankton carbon/phytoplankton carbon)
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decreased. Reverse trends in the ecosystem functioning of phytoplankton and zooplankton may
suggest a trophic decoupling between these groups with potentially decreased efficiency towards
higher tropic levels. The causality analysis involved the purely climate dependent relative water
column stability (RWCS), TP, phytoplankton carbon (C1), zooplankton carbon (C2) and
planktonic carrying capacity (CC = C1+C2). Causality analysis selected RWCS as master variable
that initiated a cascade of changes affecting especially C2 and CC with feed backs between TP, C1,
C2 and CC. The delay between change of RWCS and the biologically determined variables was
found to be some 200 days, which is in line with the overturn periods of this dimitcic lake. Our
study revealed that changes stratification properties (strength, length) may trigger changes of the
internal P metabolism of a lake which may result in internal P load with consequences on
compartments of the pelagic food web.

01-O Warming and Salt Intrusion Affect Microcystins Production in

Tropical Bloom-Forming Microcystis. Bui Trung *? Marlies E. Vollebregt?, Miquel
Liirling®3

! Aquatic Ecology & Water Quality Management Group, Department of Environmental Sciences,
Wageningen University, The Netherlands; trung.bui@wur.nl (B.T); miquel.lurling@wur.nl (M.L),
marlies.vollebregt@wur.nl (M.E);
?Institute for Environment and Resources, Vietnam National University — Hochiminh City, Linh
Trung Ward, Thu Duc District, Ho Chi Minh City, Viet Nam; redtidenhatrang@gmail.com;
3 Department of Aquatic Ecology, Netherlands Institute of Ecology (NIOO-KNAW), Wageningen,
The Netherlands

Correspondence: redtidenhatrang@gmail.com

Southern Vietnam including the Vietnamese Mekong Delta is predicted to be one of the
regions most extremely impacted by climate change, causing increased temperature and salinity in
water bodies located 40 — 50 km upstream from the mouth of Mekong river in the delta. We
hypothesised that the increase in temperature and salinity may impact the microcystin production
of two Microcystis strains isolated from water bodies in this region. These two Microcystis strains
were grown at low (27°C), medium (31°C), high (35°C) and extremely high (37°C) temperature in
flat photobioreactors (Algaemist). At each temperature when the cultures reached a stable state sea
salt was added to increase salinity to 4, 8, 12 and 16%.. Two-way ANOVA indicated that there was
a significant temperature effect, a significant salinity effect and a significant temperate x salinity
interaction on microcystin production in the two Microcystis strains. Microcystin concentrations
were significantly reduced at medium and especially at high and extremely high temperatures.
Salinity, in general, had comparable effects on microcystin concentrations at different
temperatures. At the salinity of 4 and 8%o concentrations of microcystin per mL of culture and
microcystin per cell quota (based on chlorophyll, dry-weight and cell counts) were higher than at
0%o, while at the highest salinities (12 and 16%o) these were strongly reduced. In one strain,
however, there was no effect of salinity on microcystin concentrations and cell quota, but in this
strain the temperature effect was very strong and concentrations were already reduced drastically.
Overall, higher temperature led to lower microcystin concentrations and cell quota, low salinity
seemed to promote microcystin production and high salinity reduced microcystin production.
Hence, increased temperature and higher salinity could lead to less toxic Microcystis, but since
these conditions might favour Microcystis over other competitors, the overall biomass gain could
offset a lower toxicity.

01-O The temporal coherence of lake phytoplankton community
composition across a regional set of lakes. Binggin Xu

binggin.xu@auckland.ac.nz
Supervisors: Kevin Simon and George Perry
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The University of Auckland, New Zealand,;

In recent years, freshwater ecology has moved away from a focus on the temporal dynamics
and stability of single water bodies towards a greater understanding of multiple regional systems.
Part of the reason for this shift is the recognition that many lake problems and processes are
regional, or even global. A useful concept for understanding the dynamics of ecosystem change in
a regional context is ‘temporal coherence’, or the degree to which change in limnological
variables is temporally synchronous across multiple lakes. Strong temporal coherence in
phytoplankton communities among lakes in a region may reflect control by drivers such as
regional climate. In contrast, low coherence could occur when local-scale regulators are more
important. In this study, 10 years of water quality and phytoplankton biovolume data on seven
lakes in New Zealand were used to explore temporal coherence of lake phytoplankton
communities. Four groups of environmental factors spanning local to regional scales were also
examined: water quality conditions; morphological features of lakes (e.g. depth); catchment land
uses; geographical distances among lakes. We identified a weak temporal coherence in
phytoplankton community compositions across the seven lakes, which was significantly related to
the lake-specific temporal variations of water quality conditions. The degree of coherence in water
quality conditions significantly explained over 46% variance of the temporal coherence of
phytoplankton community compositions across study lakes. The weak coherence in both water
quality conditions and phytoplankton community composition suggest that it is not possible to use
information from one lake (e.g. variations of water quality conditions or phytoplankton
community compositions) to predict the dynamics of another lake in the study region.

01-O Survey on vertical and lateral variations of Aphanizomenon in a
water bOdy Heesuk Lee, Yeonjeong Park, Seungryong Baek, Hyunjin Kim

K-water, South Korea

The spread of harmful algal blooms (HABs) is a global issue due to temperature increases
that are attributed to climate change and the inflow of pollution sources due to industrial
development. Each summer, harmful algal blooms are a big issue in Korea for many reasons.
Although harmful algal blooms are a natural phenomenon that occur when conditions in a
waterbody are adequate, there are several concerns related harmful algal blooms such drinking
water safety and recreational use of water.

In this study, we surveyed variations of Aphanizomenon populations, a type of blue-green
algae that causes harmful algal blooms in reservoirs and streams. Aphanizomenon is known for
producing odorous compounds and toxins. The study areas were the Nakdong River and Namkang
reservoir including the lower section of the Namkang area. The lower section of the Namkang
included seven sites for studying lateral variations of Aphanizomenon. Also, the concentrations of
nutrients were surveyed to review the effects of nutrition materials that cause harmful algal to
expand and bloom.

In the results, Aphanizomenon showed the typical vertical migration day and night. The
highest concentration of Aphanizomenon occurred around noon and decreased gradually in the
later part of the afternoon. Also, at a depth of Sm from the surface, vertical variations occurred in
the Aphanizomenon concentrations. However, there were no variations of Aphanizomenon
concentrations at a depth of 5m to the bottom in the Namkang reservoir. In the tributary of
Namkang, there were variable concentrations of nutrients and algal populations. Point sources of
contamination from large urban centers caused the increase of phytoplankton population following
nutrients levels. In conclusion, the understanding of vertical and lateral variations of blue-green
algae, Aphanizomenon, provides better decision making for water quality management in
waterbodies.
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01-O Temporal dynamics of photosynthetic picoeukaryotes in Lake
Chaohu, revealed by flow cytometric sorting and high-throughput
sequencing. Xiaoli Shi*, Mixue Liu

State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, Chinese Academy of Sciences, Nanjing, China
* correspondence to Xiaoli Shi, xIshi@niglas.ac.cn

Picophytoplankton is the phytoplankton with the cell size less than 3.0 pm, and is widely
distributed in marine and freshwater ecosystems around the world. Photosynthetic picoeukaryotes
(PPEs) is abundant in lakes with relatively high nutrient concentrations. Furthermore, their
composition is highly complicated and diversified. The monthly diversity and composition of
photosynthetic picoeukaryotes (PPEs) in Lake Chaohu, were investigated through a whole year,
by combining flow cytometric sorting and high-throughput sequencing. Sequencing results
showed that PPEs were distributed in all of known phylum, and were dominated by Chlorophyta
and Bacillariophyta, which accounted for 70% of all PPEs sequences. At the high classification
level (phylum or class), the community composition of PPEs was relatively stable throughout the
year. However, three temporal succession patterns for PPEs composition structure were observed
at OTU level. Firstly, OTU134 affiliating to Neochlorosarcina negevensis was evenly appeared in
all of the months. Secondly, OTUs belong to Sphaeropleales and Bacillartiophta showed seasonal
change patterns, e.g. OTU1 (Stephanodiscus hantzschii), OTU189 (Monoraphidium convolutum),
OTUS (Pseudoschroederia antillarum). Thirdly, Most of OTUs affiliating to Chlamydomonadales
and Chrysophyceae, changed within months. Temperature and nitrate concentration was the major
environmental factors to influence the community structure of PPEs. The relationship between
PPEs and its associated heterotrophic picoeukaryotes was analyzed by molecular ecology network.
The analysis results indicated that OTUs which was selected as nodes in ecological network with
high degree were almost completely different from those OTUs which were retrieved abundantly.
Most of node OTUs were related to Chlorphyta and fungi, and they had negative relationship. In
addition, seasonal ecological network analysis results showed that the number of module
increased, but the connectivity of module decreased.

01-O Spatial heterogeneity of spring phytoplankton in a large
tropical reservoir - Could mass effect homogenize the heterogeneity

by species sorting? Yang Yang®, Haiyu Niu?, Lijuan Xiao’, Qiugi Lin?, Bo-Ping Han*", Luigi
Naselli-Flores?

!Institute of Hydrobiology, Jinan University, Guangzhou, China;

2 Department of Biological, Chemical and Pharmaceutical Sciences and Technologies, Section of
Botany and Plant Ecology, University of Palermo, Palermo, Italy. ORCID: 0000-0003-3748-3862°
Guangzhou Belsun Aquatic Ecology Sci &Tech Co., Ltd, Guangzhou, China

*Corresponding author: e-mail: tbphan@jnu.edu.cn ; telephone: +86(0)20 38374600

Reservoirs are river-lake hybrid ecosystems characterized by a marked longitudinal zonation
and variable flushing rates depending on the use of stored waters. The structure of their
phytoplankton is therefore subjected to the interplay between the environmental conditions of the
different zones (species sorting) and the strength of the unidirectional flow (mass effect). The
spatial distribution of spring phytoplankton was investigated in a tropical reservoir across its
different zones. Phytoplankton displayed heterogeneous spatial patterns from the turbulent,
nutrient rich riverine zones to the relatively stable lacustrine zone. The analysis of this spatial
heterogeneity revealed the relative importance of species sorting and mass effect in this
morphologically complex reservoir. Different taxonomic groups showed different spatial patterns
due to their specific physiological and morphological features, and as a result of the local
environmental filtering. In the studied reservoir, the strength of the homogenizing effect of water
flow did not smooth the spatial heterogeneity and played a weak role in constraining spring
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phytoplankton. Actually, water flow contributed to the spatial heterogeneity of phytoplankton by
enhancing the local environmental differences caused by an operational drop in water level, and
species sorting resulted as the primary forcing in determining spring phytoplankton spatial
distribution.

01-O Effects of algae growth on the characteristics of water and
cadmium in Taihu Lake. Lixiao Ni*, Guoxiu Gu, Shiyi Rong, Lingling Hu

Key Laboratory of Integrated Regulation and Resource Development on Shallow Lakes, MOE;
School of Environment, Hohai University, Nanjing, China

* corresponding author. Tel: +861-37-70993281; Fax: +86-25-83786697.

E-mail address: nilixiao@hhu.edu.cn (L.X. Ni).

To investigate the effects of algae growth on environmental conditions (pH, dissolved oxygen,
the redox potential) and the migration of Cd from sediment to water, the indoor simulation
experiment were conducted with laboratorial microcosm (M. aeruginosa) and sediment from
Taihu Lake. The results showed that pH and DO concentration of overlying water increased and
the redox condition of surface sediment (0-2 cm) was changed from weak oxidation to weak
reduction by M. aeruginosa growth. These changes of environmental conditions enhanced the
cadmium (Cd) mobilization from sediments to overlying water. The dissolved Cd concentration in
overlying water can be decreased during algal growth process due to the absorption by M.
aeruginosa. The results of this study indicated that algae growth would decrease the metal Cd
speciation, and also could effectively reduce the ecological risk of total Cd in sediment according
to the Igeo and E,' .

01-O Nitrogen fixation by the cyanobacterium Raphidiopsis
raciborskii: Modelling reveals relationships with extracellular
nitrogen supply. M.A. Frass, A. Willis*2, M.A. Burford®, d.P. Hamilton’

! Australian Rivers Institute, Griffith University, Nathan Campus, Kessels Road, Nathan 4111,
Queensland, Australia;

2 CSIRO National Collections and Marine Infrastructure, Castray Esplanade, Hobart 7000,
Tasmania, Australia

Raphidiopsis raciborskii, basionym Cylindrospermopsis raciborskii is responsible for
harmful cyanobacterial blooms that are increasing in extent and frequency across the globe. R.
raciborskii has recently increased in biogeographical range from the tropics and subtropics to the
temperate zone. It has the ability to grow under low-nitrogen environments through the ability to
fix atmospheric nitrogen. Nitrogen fixation by R. raciborskii is regulated by the formation and loss
of heterocyst cells. Our previous experimental work has have shown that nitrogen fixation is
energetically costly such that while it is advantageous in low-nitrogen environments, it also
reduces growth rates. We used laboratory experiments to inform the development of a model for R.
raciborskii growth, including the process of nitrogen fixation by heterocyst cells. The model is
written in the computer language R and can easily be expanded to include phosphorus dependency
and additional phytoplankton species. Here we explored different nutrient regimes using the
model, for instance increasing or decreasing nitrogen concentrations and effects of pulsed nitrogen
supply, as well as the specific environmental conditions that could lead to its dominance.
Combining knowledge gained from laboratory studies and numerical models has informed our
understanding of the competitive advantage provided by nitrogen fixation in R. raciborskii and
sheds light on the reasons for its expanding range across the globe.
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01-O Development of a new acoustic method for quantification and

monitoring of the bloom-forming cyanobacterium Microcystis. sha
Wu'?, Ostrovsky llia3, Lirong Song?, Lin Li**

1 Key Laboratory of Algal Biology, Institute of Hydrobiology, The Chinese Academy of Sciences,
Wuhan, Hubei 430072, China;

2 University of Chinese Academy of Sciences, Beijing 100039, China;

3 Israel Oceanographic and Limnological Research, The Yigal Allon Kinneret Limnological
Laboratory, P.O. Box 447, Migdal 14950, Israel;

*Corresponding author at: Key Laboratory of Algal Biology, Institute of Hydrobiology, The
Chinese Academy of Sciences, Wuhan, Hubei 430072, China.

Microcystis is one of the key bloom-forming cyanobacterium in many eutrophic lakes and
reservoirs worldwide, which poses a serious threat to environmental safety and public health.
Efficient in situ monitoring methods are required to study and predict the Microcystis bloom
development. In this study we suggest an acoustic method to quantify abundance of
gas-containing Microcystis colonies using a Simrad scientific echo sounder EY60 operated at 200
kHz in both a tank experiment and Lake Dianchi. In a large tank a high correlation between
volume backscattering strengths (Sy) and chlorophyll a (Chl_a) concentration, as a proxy of
Microcystis biomass, was found. The detection limit for Microcystis concentration was ~1.7 mg
Chla/L. The obtained acoustic signal was also significantly correlated with biovolume of
Microcystis colonies measured by the FlowCAM® systems and Laser In-situ Scattering and
Transmissometry (LISST-200x). We implemented this method for in situ monitoring of
Microcystis bloom in Lake Dianchi (China) and showed a good agreement between the acoustic
signal and Chl a concentration at each sampling time. The relationship between Sy and Chl a
concentration was slightly changed during 24 hours and may reflect the variation the proportion of
free gas in the Microcystis colonies at different light intensities. In general, the 24-h acoustic
monitoring reviled the vertical and temporal variability of Microcystis biomass at a sampling
station. Our study showed great efficiency of the acoustic methodology for real-time monitoring
of Microcystis bloom and assessment of vertical distribution of the cyanobacterium in the water
column. The methods showed its effectiveness even at early stages of bloom development.

01-O Invasive lake snow: near pristine glacial lakes transformed by a

nuisance, mucilage secreting planktonic diatom, Lindavia intermedia.
Marc Schallenberg?, Phil Novis?, Emilie Saulnier-Talbot3, Cathy Kilroy*

!'University of Otago, New Zealand;

2 Landcare Research, New Zealand;

3 Universite de Laval, Canada;

4 National Institute of Water and Atmospheric Research, New Zealand

New Zealand’s South Island is world-renowned for its ultra-oligotrophic, alpine, lakes and
rivers. In 2004, the invasive pennate diatom Didymosphenia geminata began to colonise many
South Island rivers prized for their world-class trout fishing. This diatom can smother river beds
with abundant secretion of long polysaccharide stalks and, within a decade, had spread to
oligotrophic rivers throughout the South Island. At around the time that d. geminata was spreading,
a pelagic slime was reported by fishers in Lake Wanaka (A, = 192 km?, Zax= 311 m). This was
identified as lake snow, a globally rare phenomenon in lakes, which appeared to be associated
with Lindavia intermedia, a centric diatom previously unreported in the lake. The
macroaggregates foul fishing lines, coat swimmers, and clog motorboat cooling systems,
preventing enjoyment of the lake. Lake snow also clogs domestic and industrial water filters in
Wanaka Township (pop. 7,850), which takes its water from the lake. Its effects on the aquatic
ecosystem remain unknown. Since its detection in Lake Wanaka, surveillance of other lakes shows
that L. intermedia has spread widely throughout New Zealand. While L. intermedia is found
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across the trophic gradient, macroaggregates are found almost exclusively in oligotrophic lakes in
which the diatom occurs.

Palaeolimnological analysis did not detect frustules of L. infermedia in sediments older than
around the year 2000 in Lake Wanaka. Population genetics of L. intermedia from lakes in New
Zealand, Washington State (USA), British Columbia (Canada) and Switzerland indicated that all
lake snow producing populations (from New Zealand and Lake Youngs, Washington State) are
very closely related. We hypothesize that both L. infermedia and d. geminata arrived on the South
Island from the west coast of the United States around the year 2000, with the most likely vector
being a tourist fisher’s felt-soled waders.

01-O Effect of rotifer density on clearing Phaeocystis decreases with

rising tem pe rature. yunfei Sun, Yuanyuan Wang, Jin Lei, Chenchen Qian, Xuexia Zhu,
Siddiq Akbar, Yuan Huang, Zhou Yang

Nanjing Normal University, China

Due to sea water eutrophication and global warming, the harmful Phaeocystis blooms
outbreak frequently in coastal waters, which cause a serious threat to aquatic ecosystem. The
application of rotifer to control the harmful alga is a promising way. To investigate the influence
of initial rotifer density and temperature on the ability of Brachionus plicatilis to eliminate
Phaeocystis globosa population, we cultured P. globosa with different initial rotifer densities (1, 3,
5 inds mL™") or without rotifer at 19, 22, 25, 28, and 31 °C for 9-16 days. Results showed that
higher temperature favors the growth of P. globosa and B. plicatilis. The rotifer population
increased rapidly based on the Phaeocystis. With increased initial rotifer density and temperature,
both the clearance rate of rotifer and the reduction rate of P. globosa increased, and thus P.
globosa were eliminated earlier. Both the temperature and initial rotifer density had significant
effects on clearance rate of rotifer and the time to Phaeocystis extinction, and there was a
significant interaction between the two factors on the two parameters, i.e. the effect of initial
rotifer density on eliminating Phaeocystis decreased with increasing temperature. The rotifer in 5
inds mL™! at 28 °C eliminated P. globosa in 4 days, whereas the rotifer in 1 inds mL™! at 19 °C
spent about 16 days on eliminating P. globosa. In conclusion, higher temperature and bigger initial
rotifer density promote rotifer to eliminate the harmful P. globosa, and the optimal temperature for
rotifer to clear P. globosa is 28 °C.

01-O Estrogenic effect of Microcystis aeruginosa exudates on Daphnia
Magna. Yao Jiang?, Runbing Xu', Hugh J. Maclsaac®?, Xuexiu Chang*

'School of Ecology and Environmental Sciences, Yunnan University, Kunming, China

2 Great Lakes Institute for Environmental Research, University of Windsor, Windsor, ON N9 B
3P4, Canada

*Corresponding author: E-mail: changxx@ynu.edu.cn

Cyanobacteria are widespread organisms which draw attention due to their mass expansion in
many eutrophic lakes. Recently, some cyanobacteria species have been found to have estrogenic
effects on aquatic animals. Zooplankton play important roles in aquatic ecosystems, and their
responses to environmental changes are important since they will affect the stability of the
foodweb. In order to explore the estrogenic effect on zooplankton of Microcystis aeruginosa, a
dominant cyanobacteria species in many systems, we assessed the reproductive biology of of
Daphnia magna exposed to two levels of M. aeruginosa exudates (MaE, 2x10* cells/ml and 4x10°
cells/ml). MaE at low and high concentrations promoted the total amount of eggs (15.4% and
23.3%, respectively) and total number of young (37.7% and 52.4%, respectively) of d. magna,
which was similar in effect to exposure to 10ug L™ estradiol. In addition, both concentrations of
MaE contributed to the intrinsic rate of increase (7.5% and 3.0%, respectively) and net
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reproduction rate (17.3% and 31.3%, respectively) of d. magna. This study verified the estrogenic
effect of cyanobacteria on zooplankton and provides a scientific basis for prevention and control
of cyanobacteria blooms. Additional studies are currently underway to further explore these
estrogenic effects of MaE on physiological, biochemical and molecular characters of d. magna.

01-O Environmental correlates to cyanotoxins in tropical lentic

waters. cristina Porojan?, Feras Abbas?, Maxine A. d. Mowe?", Simon M. Mitrovic?3, Richard P.
Lim?, Darren C. J. Yeo?, Ambrose Furey!

' Mass Spectrometry research group, Department of Physical Sciences, Cork Institute of
Technology (CIT), Bishopstown, Cork, Ireland;

2 Freshwater & Invasion Biology Laboratory, Department of Biological Sciences, National
University of Singapore, 14 Science Drive 4, Singapore;

3 Freshwater and Estuarine Research Group, School of Life Sciences, University of
Technology, Sydney, PO Box 123, Broadway NSW 2007, Australia

*Presenter, email: dbsmadm@nus.edu.sg

Microcystins (MC) and Cylindrospermopsins (CYN) are among toxins produced by certain
cyanobacteria that occur naturally in fresh waters. A comprehensive 12-month survey of 17
tropical reservoirs was conducted from November 2012 to October 2013, using a LC-MS/MS
quantitative analysis method developed to target multiple toxins. The most prevalent MC variants
identified were MC-RR and MC-LR. Based on random forest (non-parametric decision trees)
analysis, total rainfall and total nitrogen concentrations were found to be the most important
environmental factors influencing total MC concentrations. Total rainfall was found to be more
important than total nitrogen concentrations with higher rainfall correlating to higher MC
concentrations. This could imply that elevated rainfall may increase nutrient runoff into these
tropical reservoirs which could lead to increases in cyanobacterial biomass. The most important
environmental factors influencing CYN concentrations were total nitrogen, nitrate, total
phosphorus concentrations and Cylindrospermopsis counts. Total nitrogen concentrations were
found to be more important than nitrate and total phosphorus concentrations and
Cylindrospermopsis counts, with higher total nitrogen concentrations correlating to higher CYN
concentrations. Our findings indicate that reducing total nitrogen concentrations may be useful in
minimizing cyanotoxin concentrations in tropical lentic bodies.

01-O Towards a trait-based understanding of zooplankton effects on

cyanobacterial dominance. kemal Ali Ger™", Ewaldo Leitao’, Luc De Meester?, Renata
Panosso?, Miquel Liirling?

! Center for Biosciences, Federal University of Rio Grande do Norte, Natal, RN, Brazil;

2 Department of Biology, KU Leuven, Belgium;

3 Aquatic Ecology and Water Quality Management, Wageningen University Research, The
Netherlands

* corresponding author aligerger@gmail.com

While top-down control of phytoplankton by zooplankton is a cornerstone of aquatic ecology,
cyanobacterial blooms often support high zooplankton biomass, raising questions whether
zooplankton might facilitate rather than control cyanobacteria. In a series of laboratory
experiments, we asked how zooplankton with contrasting grazing traits (i.e., grazing mode and
behavior) controls the abundance of cyanobacteria (Microcystis or Cylindrospermopsis) and
eukaryotic phytoplankton (Cryptomonas) co-cultured in artificial food webs over 4-7 days. We
hypothesized that selectively grazing copepods would facilitate cyanobacterial dominance while
generalist cladocerans would not. We also hypothesized that among copepods, facilitation of
cyanobacterial dominance would be stronger in a raptorial cyclopoid compared to a filter feeding
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calanoid. The relative growth and abundance of co-cultured phytoplankton was compared in the
presence or absence of each grazer. Experiments started with a 6-9 fold initial dominance of
Cryptomonas over cyanobacteria by biomass. As predicted, the generalist grazer Daphnia had no
effect on the competition between cyanobacteria and eukaryotic phytoplankton while selective
copepods facilitated the dominance of the former. Copepod promoted cyanobacterial dominance
persisted longer with the raptorial cyclopoid than a filter feeding calanoid due to strong
prey-switching in the latter. The results emphasize the role of zooplankton grazing traits (e.g.,
selective vs. generalist, raptorial vs. filter feeder) as potential regulators of HABs.

01-O Interactive effects of genotype and food quality on consumer
growth rate and elemental content. clay Prater’, Nicole d. Wagner? Paul C. Frost?

! Loughborough University, United Kingdom;
2 Cornell University, United States;
3 Trent University, Canada

How does consumer elemental composition evolve? In this study, we examined the
evolution of Daphnia body phosphorus (P) content, its relationship with other life-history traits
(growth and P use efficiency), and its ecological consequences. We did so by collecting unique
Daphnia genotypes from 2 species in natural populations spanning a regional P gradient and
raising them across laboratory P gradients. In general, we found that consumer intra-specific trait
variation was comparable to inter-specific variation. Daphnid body %P was highly plastic, but
little of this variation had a genetic origin. Daphnia growth was also highly variable, but a large
portion of this variation was related to daphnid genotypes. In contrast to previous stoichiometric
studies, relationships between daphnid body %P and growth were nonlinear and relatively weakly
related indicating that selection acting on growth might not explain body %P evolution in these
populations. Instead, Daphnia P use for growth (PUE) showed strong genotype x environmental
variation indicating that selection acting on efficiency as opposed to growth could explain the
evolution of body P content in our study lakes. Daphnid PUE also appeared to explain regional
species distributions with the species found in lower nutrient lakes showing higher mean PUE.
Overall, these results suggest that consumer elemental composition is controlled by both
environmental P concentrations and population genetic variance and furthermore that variation in
either of these variables could have significant eco-evolutionary consequences in natural
populations.

01-O Ground water biology: A new and fascinating area of basic
research in India. shabuddin Shaik

Department of Zoology and Aquaculture, Acharya Nagarjuna University, Andhra Pradesh, India

Ground water biology is a multi-disciplinary subject especially dealing with subterranean
fauna, progressed more slowly than other branches of limnology. Progress in this domain has been
impeded due to several factors among few contributions deal by congress of limnology compared
to ecology of lotic and lentic ecosystems. Cave ecosystem is sub-discipline of ground water
ecosystem is quite complex, supporting highly diversified and significant life forms, ranging from
bacteria to crustaceans to fishes, and includes many unique creatures. Paradoxically, however, the
Indian caves have received but little attention from the standpoint of biodiversity. However, the
fellow biospeleologist in the West have already made rapid strides in this area. They are presently
engaged in advanced research involving evolutionary biology in which caves have been
recognised as natural laboratories

This presentation is meant to highlight the work done by us until now on the Indian caves
and other hypogean aquatic ecosystems, which are not only treasure troves of unique and diverse
biota, but also support several microbes that have potential clinical implications, and to kindle
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interest in budding scientists about the all-important biodiversity studies. Furthermore, to
understand as to how the cavernicoles could establish themselves as a distinct community despite
the extreme limitations of space, food, light, etc., posed by the cave environment is indeed a
challenge before the present day biologists.

01-O Large and diversified population dynamics of Daphnia pulex in
response to multiple predation cues. Lei Gu?, zhou Yang**

Jiangsu Province Key Laboratory for Biodiversity and Biotechnology, School of Biological
Sciences, Nanjing Normal University, | Wenyuan Road, Nanjing, China
*Corresponding author: Zhou Yang

E-mail:_yangzhou@njnu.edu.cn

Individual defense responses to predation cues are well-studied. However, the individual
characters linking population dynamics in response to predation cues are less well understood
despite its important role in shaping structure and functioning of the ecosystem. In the present
study, we investigated the individual characters linking population dynamics of Daphnia pulex in
response to multiple cues from fish predation. Two clones of d. pulex (ZJ clone and DL clone)
population were raised under multiple predation cues treatments (alarm signal (A), kairomone (K),
and the combination (KA)) until 13 days after the populations reached carrying capacity.
Individual responses on morphology and life history were recorded, additionally, the parameters of
population dynamics including the population growth rates, carrying capacity, average size, age
structure, dormant eggs, and grazing rates were calculated. Our results revealed that both clones
perform a same response to K and KA in both individual and population levels. Evidently, the
population dynamics were highly linked to the individual characters: the predation cues could
cause a synergetic effect on ZJ clone by combining the life history and morphological changes,
which ultimately evoke reduced individual weight by a maximum of 39.1% and increased carry
capacity by a maximum of 75.0%. Furthermore, the decreased mutual interference in the multiple
cue treatments supported the population to reach a higher carrying capacity. On the other hand,
clone difference was widely observed on the individual characters linking population dynamics.
Specifically, the combined effect of KA revealed that DL clone produced more dormant eggs
while ZJ clone increased the carrying capacity greatly by 30.8%. In conclusion, our results
demonstrated that different individual characters linking population dynamics were involved in
response to multiple fish predation cues, which ultimately support larger and more diversified
responses to defend against predation.

01-O Effects of filter-feeding planktivorous fish and cyanobacteria on
structuring the zooplankton community in the eastern plain lakes of
China. yun Li

State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, Chinese Academy of Sciences, Nanjing 210008, China

To explore the changes of the zooplankton community in response to excessive interferences
of anthropogenic eutrophication and aquaculture on aquatic ecosystem, we performed a survey to
determine the variations in these communities in 100 eastern plain lakes of China in summer. Our
results showed that when filter-feeding planktivorous fishes were in high yield, Rotifera and
medium cladocera accounted for a large proportion of the community; when they were in low
yield, small cladocera increased with the increased nutrient level. The detrended correspondence
analysis demonstrated that planktivorous fish and cyanobacteria were important factors
influencing the zooplankton community. The linear regression analysis showed that the fraction of
Rotifera increased and Calanoida decreased with the increasing fish yield; the fraction of small
cladocera increased with the increasing cyanobacteria. The results implied that zooplankton
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community succession was strengthened by the combined effects of planktivorous fish and
cyanobacteria. The effects of filter-feeding planktivorous fish on zooplankton depend on the
survivalability of different zooplankton species as well as the size. With the combined effects of
planktivorous fish culture and eutrophication, the zooplankton community tend to be dominated
by r-strategy species and good escape ability species.

01-O Potential impacts of a water conservancy project on crustacean

plankton communities at river-connected lakes. Baogui Liu*?, Yuwei Chen?,
Erik Jeppesen?, Rongrong Dai>*

1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, Chinese Academy of Sciences, Nanjing 210008, China;

2. University of Chinese Academy of Science, Beijing 100049, China;

3. Department of Bioscience, Aarhus University, Silkeborg 8600, Denmark;

4. Sino-Danish College, Chinese Academy of Sciences, Beijing 100049, China

In China, over one hundred of lakes were connected with Yangtze River before the 1950s,
while, for now, only Lake Poyang and Dongting, which is respectively the largest and the second
largest freshwater lake in water surface, are still naturally connected with Yangtze river. For this
decade, the argument of building a water conservancy project at the outlet of these two lakes was
launched by the local government. Supporters argue that impoundment, channelization, and other
regulatory processes are beneficial for flood control, electrical power generation, water storage,
navigation, and recreation. While opponents believe that cut off the connection of lakes with
Yangtze river could result in algal blooms and the decrease of biodiversity. However, data on
community and distributional patterns of crustacean plankton in these two ecosystems are almost
entirely absent, and lesser were known about the potential impacts of the water conservancy
project on them. Our principal objectives were to determine (a) whether crustacean plankton
assemblages are significantly different in lakes with quite different hydrological regimes, (b)
potential effects of a water conservancy project on crustacean plankton communities of
river-connected lakes.

In this study, we conducted an analysis of crustacean community based on both wet and dry
season's data in Lake Dongting, Poyang and Junshan. The Lake Junshan was separated from
Poyang floodplain by a dam, which was selected to test variation of planktonic crustaceans after
building of the dam. To obtain crustacean plankton sample, two sub-surface water samples at 0-1
m depth, were obtained using a 5 liters (I) hydrophore and the samples (10 I) were filtered through
a 64-pm mesh net, and preserved in 50 ml Polyethylene plastic bottles with 4% formaldehyde
solution. The zooplankton were identified to genus level and counted under a dissecting
microscope (at <40-100 magnification). Water temperature, pH, conductivity, Secchi depth,
chlorophyll a (Chl a), total nitrogen (TN) and total phosphorus (TP) were measured according to
standard methods.

Comparison of crustacean assemblages was conducted respectively within Lake Poyang,
Dongting and Junshan, during wet and dry seasons. Our findings suggested that planktonic
crustacean community in river-connected lakes was remarkably similar to that in a river
ecosystem. Nauplii, Bosmina spp., and cyclops, who dominating riverine habitats, were found
dominating our river-connected lakes. However, in Lake Junshan Daphnia cucullata and Bosmina
spp are dominant species during the dry season, Bosmina spp, CerioDaphnia spp and
Diaphanosoma spp are dominant species during the wet season, Copepods nauplius and
copepodids are dominant species during the whole year. In river-connected lakes, the abundance
of cladocerans was higher than that of copepods only in the seasons with high water levels and
slow water velocity. On the other side, the crustacean abundance in the wet season was 50 times
higher than that during the dry season. During the wet season, the crustacean biomass of Lake
Poyang was respectively 1.9 times and 1.5 times higher than Lake Dongting and Junshan. Lake
Poyang has higher biomass and densities than Lake Dongting both in wet and dry season, even
Lake Dongting has higher eutrophication levels. During the dry season, the crustacean biomass
Lake Poyang was respectively 4.4 times higher than Lake Dongting, but 0.006 times lower than
Lake Junshan.
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Habitat types in Lake Dongting and Junshan was relatively simple: the hydrological regimes
in Lake Dongting were the strongest and in Junshan Lake was the weakest of these lakes. The
analysis of similarity on crustacean’s community showed that the composition has a significant
difference between each other, especially for the dry season. Habitats diversities other than
inter-lake environmental variables were proved to be accounted for crustacean individual
abundances in our study. Littoral habitats diversity, improved by large water surface area, in
favour of larger densities of crustacean to occur. Nutrients concentrations, however, showed
negative correlations with crustacean standing crops when habitats were diversity and showed
positive correlations with crustacean standing crops only when habitats were simplex. We evaluate
impacts of water conservancy project on crustacean plankton community of river-connected lake
based on its effects on hydrological variation. Firstly, seasonal water level variation which
significantly impacts crustacean community in river-connected lakes will be weakened. The
amplitudes of water level between wet season and dry season were respectively 13m, 7m, and 3m
in Lake Dongting, Poyang and Junshan. Secondly, in river-connected lakes, allochthonous sources
from floodplain zones may be an additional food source for part of the crustacean zooplankton
taxa. While plenty of floodplain zones will disappear after building of a conservancy project.
Thirdly, habitat heterogeneity alone is a key driver of zooplankton total biomass and functional
evenness in river-connected lakes. To our study objects, expanding water surface, from dry season
to wet season, improved the diversity of littoral habitats, enabling larger densities of crustacean to
occur. Therefore, after building of a conservancy project, total crustacean biomass may be
increased continuously with residence time.

01-O Place in space - spatial vs vertical factors influencing

zooplankton (Crustacea, Rotifera) communities. maciej karpowicz?, Jolanta
Ejsmont-Karabin?, Andrzej Gorniak®

! Department of Hydrobiology, University of Bialystok, Ciotkowskiego1J, 15-245 Biatystok,
Poland, e-mail: m.karpowicz@uwb.edu.pl
2 Hydrobiological Station of the Nencki Institute in Mikotajki, ul. Lesna 13, Mikotajki, Poland

Factors that influence plankton distribution in lakes are currently widely debated. The
primary objective of our studies was to determine a combination of factors that influence
three-dimensional distribution patterns of rotifer and crustacean communities in pelagic
ecosystems. We compared abiotic (temperature, oxygen, nutrients) and biotic (phytoplankton)
factors affecting the spatial and vertical distribution of zooplankton in different habitat conditions.
We have found that in harmonic lakes vertical gradient of environmental conditions is much more
important for microcrustaceans, whereas Rotifera showed strong spatial autocorrelation connected
with differences in trophic status. Generally, large zooplankton prefers cold darker waters of the
metalimnion-hypolimnion, while smaller species prefers warm epilimnion. This niche segregation
in water profiles promotes a large diversity of pelagic zooplankton in harmonic lakes. Moreover,
the vertical distribution of herbivorous zooplankton (Daphnia spp.) was strongly related to the
phytoplankton distribution.

On the other hand, we have found that relatively productive humic (dystrophic) lakes do not
offer many niches for zooplankton because of the sharp thermal gradient which results in a
shallow layer of oxygenated waters. Our study suggests that different taxonomic groups of
zooplankton in humic lakes are determined by a different set of environmental variables. This
phenomenon together with the narrow layer of oxygenated water explains the low species richness
in humic lakes. We concluded that sharp thermal gradient from the surface may reduce the
biomass of herbivores, which could promote the development of phytoplankton.
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01-O Long-term changes of ephippial densities of Daphnia species in
the sediment of isolated lakes of Poyang-Junshan Lake and its

correlation with the nutrients. Liv Qi He Ping, Peng Shuixiu, Zhang Tingting, Sun
Yuchen, Deng Daogui

School of Life Science, Huaibei Normal University, Huaibei, China

In this paper, long-term changes of ephippia (or resting eggs) of Daphnia species in the
sediments (0-36 cm) of Lake Junshan, the typical isolated lake from Lake Poyang, were studied.
The ages of the 36 cm sediments at 1# and 2# sampling points are in 1839 and 1857, respectively.
Before 1958, the accumulation rate of the sediment core in Lake Junshan showed a high level, but
it obviously reduced after the dam was built in 1959. Before 1958, total nitrogen and total
phosphorus contents in the sediments of Lake Junshan were relatively stable. However, the total
nitrogen content showed obviously increasing trend after the dam was built. In the sediment of
Lake Junshan, three Daphnia species (d. galeata d. pulex and d. similoides sinensis) were
identified. The accumulation rates and densities of both total ephippia and ephippia containing
resting eggs in three Daphnia species showed a similar change pattern in the 1# and 2# sediments.
Before 1958, the accumulation rates and densities of both total ephippia and ephippia containing
resting eggs in three Daphnia species were at low levels (0~1.51x10° ind./(m?-y) and 0~0.22
ind./(g-dw)); After the dam was built in 1959, the accumulation rates and densities of both total
ephippia and ephippia containing resting eggs in three Daphnia species in the 10-1 cm sediments
showed a gradual increasing trend, especially in the sediment layers of 3-1 cm (2009-2015).
Pearson correlation showed that there were significant relationships (P <0.01) between total
nitrogen (TN) content and the accumulation rates of both total ephippia and ephippia containing
resting eggs in three Daphnia species in the 1# sediment score. There were significant
relationships between total nitrogen (TN) and total phosphorus (TP) contents in the 2# sediment
core and the accumulation rates of total ephippia in three Daphnia species (P <0.05). Significant
relationships (P <0.05) between both total nitrogen (TN) and total phosphorus (TP) contents and
the accumulation rates of ephippia containing resting eggs of d. similoides sinensis in the 2#
sediment core were also observed. The results suggested that long-term changes of the nutrient
contents and ephippia (or resting eggs) of Daphnia species in the sediment core could reflect the
historical evolution of eutrophication and Daphnia populations in lakes.

01-O Exposure of Daphnia to environmental concentration of

pharmaceuticals results in impact on their biology. Matgorzata Grzesiuk*?,
Anna Bednarska 1, Damian Mielecki?, Tomasz Pilzys?, Damian Garbicz?, Michat Marcinkowski?,
Elzbieta Grzesiuk?

! Department of Hydrobiology, Faculty of Biology, University of Warsaw at Biological and
Chemical Research Centre, Zwirki i Wigury 101, 02-089 Warsaw, Poland;

ZInstitute of Biochemistry and Biophysics Polish Academy of Sciences, Pawinskiego 5a, 02-106
Warsaw, Poland

Pharmaceuticals have become significant environmental pollutants in aquatic ecosystems.
Chemotherapeutics used in cancer treatment are found in freshwaters at low concentrations (in the
range of ng L!) and can be toxic or mutagenic to aquatic organisms.

The aim of the present study was to investigate the influence of the alkylating anticancer
agents, cyclophosphamide and cisplatin, on three Daphnia species d. magna, d. pulex and d.
pulicaria. Changes in life history parameters, such as growth rate, age and size at first
reproduction, neonates number at first reproduction, and protein profiles measured with mass
spectrometry, were detected in all these species exposed to these medicines. Additionally, we
observed modifications in proteome among Daphnia males.

The disturbance caused by pharmaceuticals contaminating freshwater ecosystem is probably
weaker due to the high dilution of these substances in the water, however, long time contact of
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organisms with these contaminants may lead to changes on the organismal and molecular levels
with unpredictable significance for the entire ecosystem.

01-O Cladocera and Copepoda Online fact-sheets presenting 158

Norwegian inland water species. Bjgrn Walseng?, Inta Dimante-Deimantovica®,
Thomas Corell Jensen’, Ann Kristin Schartau’, Aslaug Viken?

"'Norwegian Institute for Nature Research (NINA), Gaustadalléen 21, 0349 Oslo, Norway;
2 Norwegian Biodiversity Information Center, Box 8900, 7491 Trondheim, Norway

Fact-sheets presenting 80 species of Cladocera and 78 species of Copepoda (14 Calanoida, 36
Cyclopoida and 28 Harpacticoida) are now available in Species online
(https://www.artsdatabanken.no/Pages/231126), the Norwegian Biodiversity Information Center's
service for information on species. Nearly 100 years ago the zoologist G.O. Sars described 74 and
63 species of respectively cladocerans and copepodes based on his detailed study of these groups.
Since then we have collected information on the species composition from more than 3300
water-bodies in Norway. Despite this big effort only a few species are new compared with
Sars’findings. The fact-sheets are produced both in English and Norwegian languages and include
a drawing or a picture of each species. You will also find some key notes about their morphology,
ecology and distribution. Further we present a map showing their distribution in Norway that will
be continuously updated. We also present graphs showing their occurrence due to surface-area,
elevation, pH and conductivity. Based on all this information crustaceans have been used as
bioindicators for ecological status assessments (i.e. acidification and eutrophication) and, from
2018, they are also included in the Norwegian implementation of the Water Framework Directive
(WFD), together with indicators based on benthic invertebrates.

01-O The effects of chemical warfare agent Clark | on life histories of

Daphnia magna. T. Brzeziriski®, P. Maszczyk®, M. Czub?, B. Dawidziuk®, d. Dziedzic3, d.
Gordon?, J. Nawatd>, S. Popiel®

! Department of Hydrobiology, Faculty of Biology, University of Warsaw; Zwirki i Wigury 101,
02-089 Warsaw, Poland;

2 Institute of Oceanology, Polish Academy of Sciences, Powstancow Warszawy 55, 81-712 Sopot,
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3 Institute of Chemistry, Faculty of Advanced Technologies and Chemistry, Military University of
Technology, Gen. W. Urbanowicza 2, 00-908 Warsaw, Poland

Chemical warfare agents (CWA) dumped in aquatic reservoirs in several regions of world
pose an potential environmental hazard. Leakage of CWA from eroding containers at dumping
sites had been observed, and their presence in tissues of aquatic animals was confirmed. However,
the ecological effects of CWA have not been studied yet. In standardized laboratory bioassays we
tested if sublethal concentration of Clark I, an arsenic based CWA, may affect life histories
(somatic and population growth rate, fecundity, size at maturity) and stable isotopes signatures of
a keystone crustacean grazer Daphnia magna. We found that the life histories of daphnids reared
in the presence of Clark I differed from those reared in Clark-free conditions. The finding
indicates that even sublethal concentrations of Clark I can affect crustacean populations, which
should be taken into accounted when assessing environmental risks of this particular CWA.
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01-O Population structure of Diaphanosoma dubium (Branchiopoda:
Ctenopoda: Sididae) along an elevation gradient in the Pearl River
basin. Jian Liao Ping Liu, Lei Xu, Qiugi Lin, Bo-Ping Han

Institute of Hydrobiology and Department of Ecology, Jinan University, Guangzhou, China,
Guangzhou, China

Within a large river system, elevation can be one main factor affecting population structure of
aquatic organisms. Ponds, lakes and reservoirs scatter within the basin, but water flow from
upstream to downstream provides a strong link between these island-like habitats. Dispersal
become much easy from upstream to downstream along the elevation gradient in aquatic organism.
Random local colonization and local adaptation may lead to monopolization scenario, especially
for zooplankton species with a large population size. In order to understand the monopolization
assumption for tropical and subtropical cladoceran species, we used mitochondrial COI genes and
neutral microsatellite markers to conduct a genetic analysis of 29 populations of Diaphanosoma
dubium collected within a large elevation range from 10 m to 1976 m above the sea level in the
Pearl River basin, the third largest river system in China. Our results showed that the ancient
haplotypes occurred in the upstream of high elevation, and a strong gene flow was detected with
COI from the upstream to the midstream and downstream. d. dubium had a downstream-biased
dispersal in the Pearl River basin, i.e. a gene flow with water flow. Microsatellite-based DAPC
analysis showed there were three populations clusters for all sampled populations, corresponding
to high, middle and low land populations, and revealed there was an explicit spatial pattern of
population genetics at whole watershed scale, but a random colonization pattern within a local
region. Within one of the region clusters, the monopolization scenario appears to be the priority
effect of random dispersal.

01-O Trade-off in Daphnia-microbiota in adverse conditions. siddig
Akbar, Lei Gu, Yuanyuan Wang, Yuan Huang, Zhou Yang

School of Life Sciences, Nanjing Normal University, Nanjing, China

Growth and survival defense trade-off have been investigated in prey-predator and
host-parasite relationship, and recent climate change has dramatic effects on these interactions.
Similarly, the host-symbiotic relation is crucial for survival but in most cases considered as
synergistic and poorly understood in adverse conditions. A series of experiments were carried out
to investigate how Daphnia symbiosis against cyanobacteria tolerance is affected by an additional
stressor. Daphnia with specific bacterial communities were either exposed to Microcystis and
Chlorella and or fed with pure Chlorella. Offspring produced were exposed to high amount of
Microcystis to confirm tolerance. In addition offspring were also exposed to different
concentrations of calcium, salinity, and temperature to find trade off in stressful conditions.
Results showed that when tolerant offspring were exposed to additional stressor which mostly
affects Daphnia such as calcium, it significantly reduced its growth and survival as compared to
those stressor which affect both Daphnia and (salinity and temperature). These findings are
important to understand the Daphnia-microbiota interactions in changing climate conditions and
to better predict complex interactions in aquatic ecosystem.

01-O Effects of predation and fatty acids on diel vertical migration of

zooplankton across a transparency gradient in Boreal Lake. s. Gignac
Brassard?, A. Bertolo *?, M. Rautio®?

!'University du Quebec a Trois-Rivieres, Canada;
2 University du Quebec a Chicoutimi, Canada
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It has been shown by several studies that zooplankton diel vertical migration (DVM) is
mainly driven by predator avoidance and resource acquisition. Yet recent evidence suggests that
ultraviolet radiation (UVR) may also be important in driving zooplankton DVM in some systems.
Here we test the “transparency-regulator hypothesis’ which predicts that the relative roles of UVR
and visual predation pressure will vary across a gradient of lake transparency in a non-additive
manner. More precisely, the influence of UVR is expected to be a driver of DVM only in fishless
clear lakes, since fish predation is expected to override its effects in all other situations. We tested
this hypothesis by sampling 17 boreal lakes for vertical distribution of zooplankton at midday and
midnight along independent gradients of fish predation and DOC (2 to 12 mgC/L) in Quebec
(Canada). Study lakes showed different gradients of fish predation, with three of them being
fishless. We used a comparative approach to examine the effects of UVR, photosynthetically
active radiation (PAR), fish, temperature and food resources to calculate the amplitude of DVM
between midday and midnight on different zooplankton taxa. Our first results suggest that the
DVM amplitude is greater in more transparent lakes and even greater in lakes that have high
predation pressure.

01-O The anti-aging effect of resveratrol and quercetin on Daphnia
carinata. qichen Jiang*? Shengkai Tang?, Daming L?, Tongqing Zhang?, Yunlong Zhao*

'School of Life Science, East China Normal University, Shanghai, 200241, China;
2 Freshwater Fisheries Research Institute of Jiangsu Province, Jiangsu, 210017, China

Daphnia are a group of small crustacean. They have numerous characteristics that make them
a novel and versatile model for aging research. They have short lifespans, and tractable genetics.
In this study, we use Daphina carinata as a test organism, to investigate the anti-aging effects of
two flavonols, resveratrol and quercetin on it. The results show that different concentrations of
resveratrol and quercetin had significant effects on the average life span and net reproduction rate
of d. carinata. After 7d treatments of different concentrations of resveratrol and quercetin, the
biochemical indexes were significantly different among different groups. The glucose, triglyceride
and FFA level significantly decreased as the concentrations of resveratrol and quercetin increased.
The results showed that both resveratrol and quercetin could increase the average lifespan of d.
carinata, while quercetin could also increase the max lifespan of d. carinata.

01-O Competition of two congeneric species in Diaphanosoma
explains their spatial ranges. Bo-ring Han, Ping Liu, Franja Pajk

Institute of Hydrobiology and Department of Ecology, Jinan University, Guangzhou, China

Diaphanosoma excisum and Diaphanosoma dubium are common and dominant species in
tropical and subtropical waters, respectively, but rarely coexist in waterbodies in the transition
between tropics and subtropics. We assume the sharp niche separation between the species explain
their range in spatial distribution. We did a group of life-table experiments for clones from
populations of the two species to determine their thermal performance curves (TPCs). Clones of d.
excisum had narrower TPCs and higher optimum temperatures than d. dubium clones, in
accordance with predictions based on changes of temperature distributions with latitude. The
difference between critical thermal minimum of d. dubium and d. excisum helps explain their
distribution. We speculate there is a strong interspecific competition resulting in the sharp niche
divergence and range delimitation. To explore their exploitative competition, we measured the
population growth of the two species cultured alone or together at two temperatures and food
concentrations typical in habitats where they occur. d. excisum has higher intrinsic population
growth rates and higher peak population densities than d. dubium in monocultures under all
combinations of food and temperature, indicating a higher carrying capacity and lower threshold
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food concentration for d. excisum. d. excisum has higher peak population densities in competition
cultures and excludes d. dubium in competition experiments. Our experiments support that
interspecific competition plays a role in the range determination of the two species.

01-O Are cyanobacteria driving Daphnia populations and parasite
dynamics? Insights from long-term investigations and sedimentary
records. piet Spaak®?, Marie-Eve Monchamp®?, Christoph Tellenbach®?, Patrick Turko*?

!'Swiss Institute for Environmental Science and Technology (Eawag), Diibendorf, Switzerland;
2 Institute of Integrative Biology, Swiss Federal Institute of Technology (ETH) Ziirich, Switzerland

Eutrophication of freshwater lakes is known to favour cyanobacterial growth and to have
negative impacts on food-webs and ecosystem functioning. Using genetic analyses on diapausing
eggs from dated sediment cores from pre-alpine lakes, we have previously shown that Daphnia
galeata invaded d. longispina-dominated lakes and hybridised with the native population, leading
to the extinction of the natural d. longispina population. Previously we showed that cyanobacteria
can increase Daphnia susceptibility to parasites. In a 12-yr monthly time-series analysis of the
Daphnia community in Greifensee (Switzerland), we observed that cyanobacteria density
correlated significantly with the epidemics of a common gut parasite of Daphnia, Caullerya
mesnili, regardless of what cyanobacteria species was present or whether it was colonial or
filamentous.

We now tested the hypothesis that clonal turnover should be faster during parasite epidemics
than between them, by exploring field data of the Daphnia—Caullerya host—parasite system. The
clonal make-up and turnover of the Daphnia host population was tracked with high temporal
resolution from 1998 until 2013, using first allozyme and later microsatellite markers. Significant
differences in the clonal composition between random and infected subsamples of Daphnia
populations were detected on six of seven tested occasions, confirming genetic specificity of the
host—parasite interaction in this system. We used time series analysis to compare the rates of host
clonal turnover to the incidence of parasitism, and found that Caullerya prevalence was
significantly associated with microsatellite-based clonal turnover. Other significant correlates of
turnover were cyanobacterial biomass and (weakly) temperature. Overall, parasitism seems to be a
strong driver of host clonal turnover.

01-O Trait heritability and evolution of Daphnia pulex in Japan. Xisofei

Tian, Hajime Ohtsuki, Jotaro Urabe
Tohoku University, Japan

Although Daphnia pulex are common zooplankters zooplankton species in Japan, a recent
study showed that these populationss comprised of parthenogenetic individuals and were derived
from only four clones originated in North America. Among those, a clonal lineage JPN1 was
estimated to have invaded in several hundred years ago. At present, the lineage includes several
genotypes descended from the founding genotype that invaded into Japan. Comparison of
phenotypic traits among these genotypes, therefore, provide a unique chance opportunity to
examine what traits haves been genetically diverged and what types of environmental factors have
importantly acted as selective agents. To better understand the reasons for invasive success of this
species, we experimentally measured life history traits (e.g., maturation age and clutch size),
morphological traits (e.g. apical spine length and egg size) and digestive traits (e.g. digestive
enzyme activities) of five different genotypes in JPN 1, and also examined heritability of these
traits with genetic distance among the genotypes. We found that most of the traits examined were
significantly different among the genotypes and that broad-sense heritability was highest in
digestive traits, followed by morphological and life history traits, suggesting that food condition
may have been a prominent evolutionary force. In addition, although different types of traits was
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often correlated with each other, relative population growth rate under experimental food
conditions correlated with lipase activity alone, indicating that digestive enzyme activity can be a
trait that directly affect Daphnia fitness. We also found that degree of phenotypic differences in
any heritable traits did not relate with genetic distance estimated by whole-genome sequencing,
suggesting that large phenotypic differences can be emerged by a felimited numbers of mutations
regardless of number of mutations accumulated. The possibility implies that d. pulex have a
capacity to adapt rapidly to novel environments, which enable them to expand their distribution
areas.

01-O Direct and indirect effects of resource P-limitation differentially
Impact population growth, life history and body elemental

composition of a zooplankton consumer. Libin zhou, Kimberley d. Lemmen, Wei
Zhang, Steven A. J. Declerck

Netherlands Institute of Ecology, Netherlands Institute of Ecology (NIOOKNAW), Wageningen,
The Netherlands

One of the central tenets of ecological stoichiometry is that consumer growth rate is strongly
determined by food phosphorus (P) content. In planktonic organisms population growth rates of
zooplankton have repeatedly been shown to be reduced by food P limitation. However,
P-limitation may also affect other quality-related aspects of algae, such as biochemical
composition or palatability. We studied the population growth, detailed life history and body
elemental composition of the herbivorous rotifer, Brachionus calyciflorus, in response to three
food qualities: high P cultured algae (C:P=112,°HP’), low P cultured algae (C:P=631, ‘LP’) and
LP algae spiked with P just before feeding (C:P=113, ‘LP+P’). LP+P algae thus combined high P
content with a growth history under P-limited conditions. Total P content and the C:P ratio of
rotifers in LP+P treatment equaled those in HP treatment. Rotifer population growth rates were
higher in HP than in LP and intermediate in LP+P treatment. Similarly, many life history traits of
animals in LP+P treatment, such as somatic growth rate, age at maturity, and egg production rate
were also intermediate to those in LP and HP treatments. However, there were important
deviations from this pattern: size at first reproduction and egg mortality in LP+P treatment equaled
HP treatment, whereas size and development time of the first eggs equaled those of LP treatment.
Our results indicate that elemental limitation cannot fully explain reduced performance of
consumers fed with P-limited algae and strongly suggest that indirect, non-stoichiometric effects
of P-limitation, e.g. via algal changes in biochemical composition or morphology also play a
major role. Furthermore, our study highlights that such indirect effects have a differential impact
on major fitness components and may as such also determine the population dynamics and
demographic structure of consumer populations

01-P Spatial heterogeneity in induced defense of Brachionus
calyciflorus within a single lake caused by a bed of foating-leaved

macrophyte Trapa Species. yurie Otake? Maiko Kagami*3, Takeo Kuriyama®*,
Takehito Yoshida*®

! Department of Environmental Science, Faculty of Science, Toho University, Japan;

2 Department of General Systems Studies, University of Tokyo, Japan;

3 Graduate School of Environment and Information Sciences, Yokohama National University,
Japan;

#Institute of Natural and Environmental Sciences, University of Hyogo, Japan;

3 Research Institute for Humanity and Nature, Japan

Induced defense by the presence of predator has been widely found in various aquatic
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organisms, although our understanding in the natural environments is still limited. We studied two
relatively overlooked questions using Brachionus calyciflorus, whether induced defense is
variable between microhabitats within the same lake and how multiple predator species affect
induced defense in the natural environment. B. calyciflorus is known to elongate posterolateral
spines as a defensive trait when exposed to their predator Asplanchna. We tested whether B.
calyciflorus showed the different development degree of the induced defense depending on the
density of its predators, Asplanchna and cyclopoid copepods, which differs between the
microhabitats of a macrophyte bed consisting of Trapa species and open water without the
macrophyte.

After the Trapa bed fully developed in summer, spatial difference occurred in both induced
defense of B. calyciflorus and the density of its predators between the macrophyte bed and open
water. B. calyciflorus was more abundant and had larger spines in open water than in the Trapa
bed. Asplanchna was also more abundant in open water, whereas cyclopoid copepods was so in
the Trapa bed. The statistical analysis suggested the significant effects of both the predators on the
development of defensive trait, although Asplanchna had a positive effect while cyclopoid
copepods had a negative effect. In addition, the degree of Trapa cover had a significant effect on
the development of defensive trait and the densities of the two predators. These results suggest
that the Trapa bed caused the spatial difference of the development degree of induced defense of B.
calyciflorus through changing the distribution of their predators. Moreover, the induced defense of
B. calyciflorus seems to have effectively reduced the predation risk from Asplanchna, whereas
they appeared to have failed to avoid the predation from cyclopoid copepods.

01-P Physiological response of Chrysosporum ovalisporum to

dissolved organic phosphorus. shang Guangxia* %3, zhang Wei %3, Du Caili » >3,
Wang Liging* 23

! Centre for Research on Environmental Ecology and Fish Nutrient ( CREEFN ) of the Ministry of
Agriculture, Shanghai Ocean University, Shanghai 201306, China;

2Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China;

3 National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China

In order to investigate the mechanism of outbreak and invasion of Chrysosporum
ovalisporum, this paper studied the physiological response of Chrysosporum ovalisporum to
different dissolved organic phosphorus compounds. Experimental treatments consisted of the
application of one of seven different forms of phosphorus (dipotassium hydrogenphosphate,
sodium pyrophosphate tetrabasic decahydrate, sodium tripolyphosphate, B-glycerol phosphate,
D-glucose-6-phosphate, (2-aminoethyl) phosphinic acid and glyphosate) to the P-free BG11
medium, with a control treatment (no phosphorus added) also tested .The results of the study
showed that there was no significant change in the biomass of the treatment groups after three
days, which showed an increasing trend from the sixth day. We observed significant increases in
the biomass in two of the experimental treatments (D-glucose-6-phosphate and (2-aminoethyl)
phosphinic acid) above that of the control (-P). After 15 days of culture, the maximum
photosynthetic rate was highest when cells were cultured with sodium pyrophosphate tetrabasic
decahydrate and D-glucose-6-phosphate, and the Fv/Fm value was 0.41. The effective
photochemical quantum yield of PS Il was highest when cells were cultured with (2-aminoethyl)
phosphonic acid, and the YII value reached 0.37, and lowest when cells were cultured with
glyphosate, and the Fv/Fm and YII values were 0.03 and 0.16, respectively. The concentration of
dissolved inorganic phosphorus of the control and glyphosate treatment did not change
significantly, and the other treatment groups showed a trend of first increase and then decrease.
The results of the alkaline phosphatase showed that the alkaline phosphatase activity of the
different phosphorus compounds was treated in response to changes in the concentration of
dissolved inorganic phosphorus. The study shows that when inorganic phosphorus is limited,
Chrysosporum ovalisporum can use organic phosphorus to maintain its growth, but its utilization
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of different phosphorus compounds is different.

01-P Study on the allelopathic effect of water extracts from Wedelia
chinensis on the bloom forming cyanobacterium Chrysosporum

ovalisporum. pu caili >3, zhang Wei %3, Zhang Junyi*, Shang Guangxia®??, Yang Li%%?,
Wang Mengmeng* 23, Wang Liging® 23

! Centre for Research on Environmental Ecology and Fish Nutrient ( CREEFN ) of the Ministry of
Agriculture, Shanghai Ocean University, Shanghai 201306, China;

2Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai 201306, China;

3 National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai 201306, China;

*Wuxi Environmental Monitoring Centre Station, Wuxi 214023, China

In order to explore the allelopathic effect of terrestrial plants on bloom forming
cyanobacterial species, Chrysosporum ovalisporum was exposed to different concentrations water
extracts of Wedelia chinensis during a 6 days incubation. The results showed that low
concentration extracts of W. chinensis significantly improved the growth of C. ovalisporum, while
the high concentrations extracts showed significantly negative effect on C. ovalisporum. The
values of potential maximal photochemical efficiency of PS II (Fv/Fm), effective photochemical
quantum yield of PSII (Y II) and chlorophyll-a (Chl-a) were significantly decreased by the
extracts when its concentrations were greater than 6 g-L™! (P < 0.01). Compared with the control
group, the SOD and GST activity of C. ovalisporum in high W. chinensis group (8 g-L™") were
increased significantly(P < 0.05), which indicated that C. ovalisporum enduring strongly
environmental stress. Transmission electron microscope (TEM) pictures showed that
ultra-structures of C. ovalisporum cells, such as thylakoid, carboxyl, gas vesicles and cell
membranes were disrupted by the extracts of W. chinensis, consequently, resulting in the
dissolution, fracture of C. ovalisporum filaments. In addition, the half-effect concentration (ECso)
of W. chinensis water extracts in 24 h, 48 h, 72 h and 144 h were 3.78 g'L™!, 4.47 g'L"!, 4.72 g'L"!
and 6.55 g-L"!, respectively, having been estimated by using a logical Logisitic growth model. Our
study may provide newly basic data and new technical insights for the control of freshwater
cyanobacterial bloom.

01-P A rough detection on extracellular metabolome of cyanobacteria
Microcystis aeruginosa. ying Pei, Xuexiu Chang*

School of Ecology and Environmental Sciences, Yunnan University, Kunming, China

Harmful algae blooms (HABs) has become a worldwide severer issue and allelopathic effects
(related to allochemicals, which are also regarded as Secondary Metabolites) showed the very
important reason for bloom-forming species to dominate. In this study, Liquid
chromatography-tandem mass spectrometry (LC-MS/MS) was performed to roughly visualize the
extracellular metabolome (metabolic profile) of bloom-forming cyanobacteria, Microcystis
aeruginosa, in their exponential phase (6 days) conducted vacuum freeze-drying method with a
concentration of 10-folds of the samples. Results showed a potent capacity of M. aeruginosa in
secretion efficiency bioactive metabolites. We found 20 kinds of fatty acids and fatty acid
derivatives, 12 steroids including plant sterols and steroids which were thought to be animal
derived, 9 kinds of terpenes, 8 kinds of lactones which referred to highly antimicrobial activities
and some vitamins. The principle metabolites of M. aeruginosa in exponential phase in
consideration of the amount of each compound present as fatty acid amide, fatty acids, terpenes,
steroids, and organosulfurs, in which several compounds were previously published to be toxicant
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or teratogenic, e.g. beta-ionone which may involve in the biocondensation and 13-Cis-Acitretin
derived from vitamin A. Most of the metabolites mentioned above occurred naturally as
antibacterial, antifungal or toxicant agent. Although pretest in current study we made, these
qualitatively ensured metabolites partially described how the secondary metabolite play a
remarkable role in the competition processes of M. aeruginosa to others.

01-P Daphnia diversity on the Tibetan Plateau measured by DNA

taxonomy. Lei Xu“? Qiugi Lin?, Shaolin Xu?, Yangliang Gu?, Juzhi Hou*®, Yonggin Liu**, Henri
Dumont3, Bo-Ping Han?

'South China Sea Fisheries Research Institute, Guangzhou, China;
2 Chinese Academy of Fishery Sciences, Guangzhou, China;

3 Institute of Hydrobiology, Jinan University, Guangzhou, China

4 Institute of Tibetan Plateau Research, China

> Chinese Academy of Sciences, China

Daphnia on the Tibetan Plateau has been little studied, and lack of information on species
diversity and biogeography. Here, we use the mitochondrial COI gene to carry out a four-year
survey aimed at exploring the distribution and variation of the Daphnia found across the Plateau.
Our results show that the species richness is higher than previously believed. The total species
number increases from five to ten described and provisional species. Six of the taxonomic units
recovered by DNA taxonomy agree well with morphology, but the d. longispina and D. pulex
complexes split into three clades each, corresponding to D. galeata, D. dentifera and D. longispina,
and D. pulex, D. cf. tenebrosa and D. pulicaria, respectively. The sequence divergence between
congeneric species varied within a large range, from 9.25% to 30.71%. The endemic d. tibetana
was the most common and widespread species. It occurred in twelve hyposaline to mesosaline
lakes. The lineage of d. longispina was the first confirmed occurrence in West Tibet and contrasts
with previous taxonomic studies.

01-P Within-lake spatio-temporal dynamics of cladoceran and
diatom communities in a deep sub-tropical mountain lake (Lugu
Lake) in southwest China. Qian Wang?, Xiangdong Yang?, Giri R. Kattel~3

!'State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, University of Chinese Academy of Sciences, 73 East Beijing Road, Nanjing 210008,
China;

2 Environmental Hydrology and Water Resources Group, Department of Infrastructure
Engineering, The University of Melbourne, Melbourne, VIC 3010, Australia;

3 Water Research Network (WRN), Faculty of Science and Technology, Federation University
Australia (Mt Helen), PO Box 663, Ballarat, VIC 3350, Australia

Within lake spatio-temporal variability of remains of cladocerans and diatoms were examined,
using trap and surficial sediment sampling approaches in Lugu Lake, one of the deep mountain
lakes in the subtropical region of southwest China, to understand the response to recent
environmental change. Seasonality played a strong role in the distribution patterns of both
cladocerans and diatoms, but their responses to seasonal change varied. The rich resources of food
supported a cladoceran population peak during summer, while increased mixing and higher
nutrient triggered diatom blooms in spring. The summer also witnessed increased grazing effects
of primary consumers on diatoms when the water column was nutrient-enriched. In particular,
CerioDaphnia intensified grazing on small diatoms (Cyclotella ocellata), consequently affecting
community patterns during summer, while increased wind activity during spring induced
turbulence, remixing, transportation and depositional processes of remains of littoral Alona guttata
and benthic diatoms. The distribution pattern of cladocerans in surface sediments was similar to
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that of diatoms. Seasonal community patterns and trophic interactions between cladocerans and
diatoms in trap and surface sediments of differential depth gradients provide evidence that
high-resolution sampling of multi-proxy biological remains in deep mountain lakes of southwest
China can help reduce biases in paleoenvironmental reconstructions.

01-P The effect of quercetin on the lifespan, growth and seclected
biochemical parameters of d. carinata. ying ang

Nanjing Normal University, Nanjing, China;

Different concentrations of quercetin also had significant effects on the average life span and
net reproduction rate of D. carinata. The average life of 1, 5 and 10 group mg/L was significant
high than the control group. The RO of 1 and 5 groups was significant high than the control group.
Then a stress resistance test was conducted. D. carinata were treated with different concentrations
of quercetin for 7 d and then put into 0.25 mmol/L H,O,. The survival rate of all treatments was
significantly higher than the control group.

01-P Co-occurrence patterns of zooplankton among reservoirs
during 10 years yuno Do?, Hyun Woo Kim?

! Department of Biological Sciences, Kongju National University, Korea;
% Department of Environmental Education, Sunchon National University, Korea

We identified the co-occurrence patterns of 195 zooplankton including Copepoda, Rotifera,
Cladocera in 15 reservoirs during 10 years. To identify zooplankton co-occurrence patterns among
reservoirs, and the interactions among zooplanktons insects and reservoirs, we employed social
network analysis methods. We used three traditional centrality measures (degree, closeness and
betweenness) to determine the relative significance of each zooplankton and reservoir as a node in
the network. The network pattern between nodes and edges were described on the map. Based on
our network analysis, zooplankton and reservoir nodes were significantly grouped based on
modularity. Widely distributed species (common species) were important to make connection in
the network. Although the reservoirs were not directly connected by rivers and streams that each
reservoir was isolated from other reservoir, zooplankton occurrence pattern were closely
connected to reservoirs. The network analysis can be used to determine the distribution pattern
and complex interaction between species and habitats.

01-P Phytoplankton community in a dry season described functional

groups in small tropical eutrophic reservoirs. zhenlong Xiang?, Yuping Xu?,
Fengzhou Xu?, Kewu Hu?, Lijuan Xiao?, Yang Yang?, Bo-Ping Han'

! Reserarch center of Hydrobiology, Jinan University, Guangzhou 510632, China;
2 Zhuhai water environment holdings group LTD, Zhuhai 519020, China

Small reservoirs are useful in coastal regions of southern China, especially in countryside in
dry seasons when water is short for irrigation and animal drinking. In such reservoirs,
cyanobacteria always dominated and have a potential exposure risk for human and animals.
Information for phytoplankton community structure is required for management. Zhuhai is an
important city providing water for Macau which faces a water shortage in dry seasons. In October
2017, we investigated 33 small reservoirs in the city, which are scatted in the coastal region. These
reservoirs are characterized by very low storage capacity (<500x10°m?), high nitrogen and
phosphorus concentrations, and high water temperature. Species from Limnothrix, Merismopedia,
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Chroococcus, Dactylococcopsis dominated phytoplankton communities. Regression analysis
results showed that total phytoplankton abundance positively correlated with total nitrogen, nitrite
nitrogen, ammonia nitrogen and total phosphorus, negatively with transparency. The main
functional groups of phytoplankton were composed of MP, S1, Lo, H1, N, X1, X2, J,F, P, A, D, Y,
Lm. They were clustered into classes. In Class I, Chroococcus sp., Merismopedia sp., Scenedesmus
sp. and Dactylococcopsis sp. were dominant, and they are S1, Lo and J of functional groups. In
class II, the phytoplankton community were dominated with Limnothrix sp. (i.e., functional group
S1). In class III, the dominant species were Kirchneriella sp., Nephrocytium agardhianum,
Staurodesmus sp. and Cryptomonas sp. (i.e., functional group F, N and Y). Redundancy analysis
showed that water transparency, total nitrogen, total phosphorus, ammonia nitrogen, and nitrite
nitrogen were the main explainatory variables for variation of phytoplankton community
described by functional groups. The present study suggested that the functional groups, S1, Lo, J,
N, Y, F are able to adapt to small reservoirs with low transparency and high nutrient
concentrations.

01-P Under-ice high temperature anomaly and vertical distribution
of phytoplankton. kalevi Salonen*?, Mikael Kraft?

! Lammi Biological Station, Finland;
? University of Helsinki, Finland

During melting of snow and ice in spring a dilute melt water layer develops under the ice
cover. Due to its lower density than elsewhere in the water column, instead of creating convection,
warming by solar radiation may elevate its temperature above 4 degrees C. Until now nothing is
known how phytoplankton responds to the combined temperature conductivity anomaly. We
followed the development of the under-ice high temperature anomaly by continuous recording at
0.2 m depth intervals until the ice-break. We also took phytoplankton samples from the same
depths.

The highest temperature level exceeding 6 degrees C was reached in 0.6-1.4 m water layer
four days before the ice-break. The maximum temperature was reached at around 3 pm solar time
and during night it decreased about 0.5 degrees C. At 3.5 m depth it was only 0.5 degrees C above
the highest density temperature of water.

In spite of definite vertical differences in temperature and conductivity, those were not
clearly reflected in the distribution of phytoplankton. Even motile species, which are capable to
select their optimum location in the water column, were rather uniformly distributed at around 10
am solar time. It suggests that the uppermost water, which was more dilute in electrolytes, posed
no problem, and on the other hand, phytoplankton was not favored by higher availability of light
in the topmost water.

01-P Characteristics of dissolved organic matter (DOM) in eutrophic
agricultural reservoir and its relation with plankton community and

their biological interactions. Mei-yan Jin?, Jin Hur?, Wei Dai, Jong-Min Oh?,
Kwang-Hyeon Chang?

! Department of Environmental Science & Engineering, Kyung Hee University, Yongin, South
Korea;
2 Department of Environment and Energy, Sejong University, Seoul, South Korea

Dissolved organic matter (DOM) is an organic continuum or mixture with different structures
and molecular weights. DOM often reflects the status of water quality and pollution sources, and
provide an important information for the reservoir managements. The two main sources of DOM
in aquatic system are terrestrial input and bio-endogenous release. Terrestrial DOM transported
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from the surrounding landscape to the water body, is influenced mainly by human activity, land
use and sewage treatment plants. On the other hand endogenous DOM sources are created by
aquatic plants’, planktonic (phytoplankton and zooplankton) and microbial activity. Particularly,
endogenous DOM is an important source of nutrients in the process of algal bloom outbreak. The
interactions among nutrients, phytoplankton and zooplankton play an important role in the source
of bio-endogenous release. Zooplankton retain nutrients in the body through grazing and
assimilation, and release bioavailable nutrients into water by excretion to phytoplankton. Nutrient
regeneration by zooplankton grazing has been suggested as an important process for
phytoplankton succession, however, the role and related characteristics of DOM are not fully
understood. In the present study, to analyse how algal decomposition and excretion of zooplankton
after grazing affect the production and characteristics of DOM releases, we used the fluorescence
spectroscopic techniques to measure the DOM in the target waters. Fluorescence spectroscopy can
provide reliable tool to measure the structure characterization of DOM, and to monitor and
understand DOM transformations in aquatic systems. The responses of DOM composition against
biological activities in the plankton community, and their relationships with water quality were
studied in agricultural eutrophic reservoir focusing on biological interactions in plankton
community.

01-P Determination of controlling factors on temporal variation of
primary productivity in Nakdong River, Korea: dual stable isotope

tracer app roach. Jisoo Choi®, Bohyung Choil, Jae Joong Kang?, Kwangsoon Cho#, Sang
Heon Lee?, Kyung-Hoon Shin!

! Department of Environmental Marine Sciences, Hanyang University, Ansan, Korea;
2 Department of Oceanography, Pusan National University, Geumjeong-gu, Busan, Korea;
3 K-water Institute, Daejeon, 305-811, Korea

Phytoplankton play an important role as primary producers making organic matters through
photosynthesis in aquatic environments. Phytoplankton bloom is largely dependent upon
physicochemical and biological conditions. Therefore, it is essential to identify the environmental
factors (light, nutrients, water temperature, etc.) controlling primary productivity for conservation
and restoration of aquatic ecology and environment. In order to determine a temporal variation of
primary productivity and its controlling factors, we investigated the uptake rates of carbon and
nitrogen by primary producers at four different sites in the Nakdong River from October to
December, 2017 using a dual stable isotope tracer method ('*C+!*NO3, *C+!*NH,). The primary
productivities at the four sites showed temporal decreases (4~262 mg C m™ d”! in October, 95~543
mg C m? d™! in November, 94~159 mg C m™ d"! in December, respectively) and revealed a
positive correlation with light intensity in this study. In regards to nitrogen, the uptake rate of NO3
(3.4~31 mg N m? d'!") was substantially lower than that of NH4 (36~795 mg N m? d™!), indicating
a strong preference of NHjy as a nitrogen source for the primary producers in the Nakdong River.
In addition, similar as the carbon uptake rate, the uptake rate of NH4 consistently decreased from
October to December. However, this is not resulted from the nitrogen limitation, considering high
concentrations of ammonia at all the sampling sites. Instead, the temporal variation of primary
productivity showed a positive correlation with light intensity. Fucoxanthin as a marker pigment
for diatoms was a predominant pigment in all the study sites although a temporal increase of
alloxanthin, as an indicator pigment of Cryptophytes, was observed. Based on the results from this
study, the temporal decrease in primary productivity appears to be related with light intensity
rather than variations of phytoplankton species and nitrogen uptake rate. However, we need to
further determine how other environmental factors can affect the temporal variation of primary
productivity by continuous monitoring using a stable isotope tracer method and HPLC analysis for
different pigment markers.
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01-P Species-specific grazing of rotifers on Cyanobacterial species

using DNA technology in eutrophic reservoirs. Hye-Ji oh%, Hyunbin Jo?,
Kwang-Hyeon Chang?

! Department of Environmental Science and Engineering, Kyung Hee University, Korea;
2 Department of Bioscience, Aarhus University, Denmark

Rotifers are playing an intermediate roles in connecting microbial loop and grazing food
chain. However, their selective feeding behaviors and consequent its impacts on phytoplankton
and bacterial communities are still insufficiently known though rotifers include various different
types of grazers having different feeding structures, trophic as well as different body sizes. We
applied recently developed methods using DNA technology to confirm their gut contents through
laboratory experiments and field surveys in eutrophicated reservoirs. In laboratory experiments,
we tested methods that can remove unnecessary extracellular DNA fragments and extracted gut
contents of target rotifer species. For the field analyses, we selected reservoirs having different
trophic status and environments, and collected rotifer species with measurements of water quality
parameters. We tested washing method using clorox with various concentrations and treatment
times for the proper pre-treatments of different rotifer species cultured in the laboratory with
known food sources, and collected from the natural habitats.

01-P Response of zooplankton communities to ecological restoration
in temperate eutrophic shallow lake. suxia Liu, Zhengwen Liu

Department of Ecology, Jinan University, Guangzhou, China

Yanglan Lake from Ezhou City, Hubei Province, is a temperate eutrophic shallow lake. The
lake was restored via adding phoslock, fish removal and restoration of submerged macrophytes
aim at improving water quality. We divided Yanglan Lake into repaired and unrepaired areas and
monitored the water quality, zooplankton communities. The result showed that chlorophyll-a
concentrations total nitrogen and total phosphorus decreased significantly and the transparency
increased. The abundance of copepods increased but pollution indicator rotifer decreased after
restoration.

01-P Demographic responses of cladocerans to various levels of
humic acid. José Luis Gama-Flores, Maria Elena Huidobro-Salas, S.S.S. Sarma, S. Nandini

National Autonomous University of Mexico, Mexico

Humic substances are the natural products resulting from decomposition of organic material.
In both terrestrial and aquatic ecosystems they play an important role in nutrient supply to primary
producers. To increase the productivity, in most agricultural operations, humic acids are externally
added. Due to run off from agricultural lands, these humic acids reach aquatic ecosystems. Among
the species of zooplankton that inhabit freshwater ecosystems, cladocerans are the dominant group.
They respond rapidly to changes in the aquatic environment. Though some information is
available on the chemical structure and thermal stability of humic acids, information on their
effects on aquatic organisms is limited. In this work we quantified the effect of humic acid on the
life history variables of three common cladocerans, CerioDaphnia dubia, Moina macrocopa and
Daphnia pulex. Cohort life table experiments were separately carried out for each of the three
cladoceran species using humic acid at two concentrations 20 and 40 mg/L, besides the controls.
Our data showed that gross and net reproductive rates and generation time of C. dubia and D.
pulex were stimulated due to humic acid at both the tested concentrations. However, for M.
macrocopa, the rate of population increase was significantly higher in the presence of humic acids
as compared to the control. Survivorship variables of the three cladocerans were also affected but
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in a species-specific manner. These results suggest that the influence of humic acids to the
cladocerans is species-specific, thus affecting the zooplankton community structure in freshwater
bodies.

01-P Seasonal dynamics of zooplankton communities in a large

floodplain ecosystem: a test of the plankton ecology group model.
Baogui Liu*?, Rongrong Dai**, Erik Jeppesen®?*, Yuwei Chen’, Jianming Deng?, Xia Liu', Junfeng
Gao!

!'State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, Chinese Academy of Sciences, Nanjing, China;

2 University of Chinese Academy of Science, Beijing, China;

3 Department of Bioscience, Aarhus University, Silkeborg, Denmark;

4 Sino-Danish College, Chinese Academy of Sciences, Beijing, China

We analysed the seasonal variation in crustacean zooplankton and a set of environmental
variables covering the period winter 2009 to winter 2016 in Lake Poyang, China, to test to what
extent the plankton ecology group model (PEGM) hypothesis holds for large floodplain lakes. We
found that large seasonal water level fluctuations were accompanied by distinct variation in
zooplankton biomass and community structure. Linear regression and Partial least squares path
modelling analyses (PLS-PM) indicated that, apart from water temperature, the water level
directly and indirectly affected the seasonal succession pattern of zooplankton in the lake. The
main deviations of Lake Poyang from classic PEGM were: 1) higher predation pressure in autumn
likely due to a shrinking water volume leaving the fish in less water, 2) stronger food limitation in
winter than in spring, likely due to high concentrations of allochthonous sources in spring derived
from decomposed seasonally flooded hygrophytes, 3) highest crustacean zooplankton biomass in
summer when water level is high, which probably result of zooplankton's spatial transference. In
conclusion, the deviation from PEGM in the seasonal pattern of zooplankton in Lake Poyang can
mainly be attributed to direct or indirect variation in physical factors, most notably in water level.

02. Macroinvertebrates and benthic communities

02-O Can habitat competition between G. fossarum and the
non-native Echinogammarus berilloni influence dispersal at the

invasion front in a Central European karst terrain? e.. Meyer, S. Brocks, V.
Thiede, S. Brock, T. Reitz, A. Schmidt-Drewello, H.W. Riss

University of Minster, Institute for Evolution and Biodiversity, Department of Limnology,
Germany

In the past years the invasive amphipod species Echinogammarus berilloni nearly had
displaced the native species Gammarus pulex and G. fossarum, igrating
upstream the river Alme catchment of the Paderborn karst plateau (NW Germany). In the present
study, we examined the details of competition of the invasive amphipod against the native species
for preferred habitats (leaf packs). We hypothesized that E. berilloni colonizes leaf packs at higher
densities compared to the native species. Furthermore, that at species co-occurrence, this factor
leads to a displacement of the native species in the long term. From the result of field experiments
conducted with standardized alder leaf packs, competition for this preferred habitat between E.
berilloni and G. fossarum was suggested. We subsequently conducted multiple flume experiments
with total densities of 200 and 400 individuals, respectively, and either single or mixed
populations and recorded the distribution of the specimen either inside or outside the leaf packs at
the end of the experiments. From the results the hypothesis that E. berilloni displaces G. fossarum

62



34th SIL Congress August 19 - 24, 2018 — Nanjing, China

from the preferred habitats had to be refused. Interspecific competition towards the same resource
led to migration and segregation into microhabitats. Implications for the dispersal at the invasion
front will be discussed.

02-O Glacial and non-glacial stream variation in benthic
macroinvertebrate assemblage: pilot study in the Mount Gongga
Glacier, China. Meili Feng

School of Geographical Sciences, University of Nottingham Ningbo China, Ningbo, China

Glaciers moderate the variation of downstream glacier-fed rivers in terms of runoff,
biogeochemistry, primary production, nutrient limitation, and species diversity. Glacial melt water
can induce downstream chemical and ecological changes characterized by low temperatures, high
suspended sediment concentrations, and high turbidity. According to Fountain and Walder (1998),
the moderating influence on runoff was found to be insignificant in basins with less than about 10%
glacier coverage. Under this hypothesis, two branches of the Moxi River, located on the
south-eastern margin of the Qinghai-Tibetan Plateau, were selected to investigate the
biogeochemical characteristics by differing nitrogen deposition, climate, geology, or microbial
processes within glacier environments. One of the tributary of Moxi River is fed by the melting
water from Mount Gongga Glacier; and the other joint tributary belongs to the Dadu River basin
that goes to the Min Jiang, one of the largest tributaries of the Yangtze River. We compared the
benthic macroinvertebrate assemblages and their environmental relationships in these two river
reaches. Species abundance distributions (SADs) of macroinvertebrates communities are
compared with different levels of pollution. Results showed that nitrate in glacier meltwater and
glacier-fed stream is greater than non-glacial stream. The macroinvertebrate diversity differed
from the headwater of glacier-fed streams and the non-glacial streams. Community structure and
spatial patterns of macroinvertebrate in the Mount Gongga Glacier area is strongly correlated with
habitat diversity, nutrient loads, phytoplankton biomass, and phytoplankton community structure.
The results provides valuable information for the riverine habitat conservation and biological
adaptation to climate changes of increased glacial melting water environment with cold
temperatures and high turbidity.

02-O Freshwater decapod crustaceans on a small, dry island. Alasdair
Dunlap-Smith

University of New Hampshire, United State

Benthic communities in Caribbean island freshwater streams are often dominated by decapod
crustaceans. Decades of research on perennial streams throughout the region, and in the El Yunque
National Forest on the island of Puerto Rico in particular, provide a detailed account of their
ecology and physiology. In the Virgin Islands, an archipelago of small islands on the Puerto Rican
Bank, low annual rainfall and a pronounced dry season restrict ephemeral streams to small, steep
catchments draining directly into the ocean. In this marginal habitat, decapod crustacean
communities persist in isolated pools sustained by minimal groundwater.

In this work I report on a survey of freshwater decapod populations and available habitat on
the island of St. John, USVI since 2011, spanning the 2015 Puerto Rico drought and the 2017
hurricane season. I monitored water quality and habitat partitioning within individual recurring
pools, and longitudinal gradients within catchments. Interannual trends in total rainfall and rainfall
intensity influence population density and species diversity. Prolonged dry-season confinement
alters freshwater shrimp behavior in response to food availability and fluctuating dissolved oxygen.
Varied life histories including long and short-lived species, and proximity to reliable
recolonization sources identifies these freshwater decapod communities as a potential indicator
connecting upslope development with economically important near-shore reefs.
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02-O The fall emergence of the mayfly, Hexagenia Limbata, from
western lake erie. Griffiths Ronald

Oregon State University, United States

The mass emergence of Hexagenia mayflies during June-July from western Lake Erie has
been an annual event since the early 1990s, after an absence of over 30 years. Similarly,
observations of “stray” adults along the shoreline well past (August and September) this peak
emergence period have commonly been reported, although their specific origin remains unknown.
In October of 2016, large numbers of Hexagenia limbata adults were observed at Cedar Island
Marina along the north shore of Lake Erie equal to about 50% of that seen the previous July,
although noticeably smaller than those in July. Nymphs with black-wing pads were collected off
the west side of Pelee Island and exuvae were found on the lake’s surface. Size-frequency
analysis indicated that eggs began hatching in early August 2016, and nymphs grew rapidly to the
size that had black-wing pads in early October. Still many of the emerging adults may have been
from eggs that had hatched in October 2015, a population at a very low density in the lake. No
such fall emergence was noticed from Lake St. Clair.

02-O Factors determining epipelic diatom assemblage difference
between artificial restored and natural urban rivers in Shanghai,

China. shan chen??3, Zhaoying Liu**3, Xu Xiaoying>?3, Wei Zhang*>3, Jiayang Li**3, Liging
Wang®%3

! National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University, Shanghai, China;

2 Centre for Research on Environmental Ecology and Fish Nutrient of the Ministry of Agriculture,
Shanghai Ocean University, Shanghai, China;

3 Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of
Education, Shanghai Ocean University, Shanghai, China

Epipelic diatom plays an important role in representing ecology health as an indicator with
quickly reproducing and sensitive to environmental changes. Understanding factors determining
epipelic diatom assemblage composition provides information needed for enhancing effective
biodiversity conservation, ecological restoration and environmental quality management. We
collected the epipelic diatom of 11 artificial restored and 27 natural urban rivers in Shanghai. As a
result, the hierarchical cluster analysis divided the 38 sampling sites into two large branches or
five groups. Two-dimensional non-metric multidimensional scaling (N-MDS) and analysis of
similarities (ANOSIM) both reflected the significant difference of inter-groups. Cocconeis,
Cyclotella, Nitzschia and Navicula represented the dominating communities among five groups,
which abundance accounting for 56.8%-68.1% of diatom composition. 5 groups had different
dominant and indicator taxa, but the Cyclotella meneghiniana and Nitzschia palea were dominant
among all groups. The striking contrast was also seen in Generic Diatom Index (GDI) and
percentage of motile diatom between two-typed rivers. Classification and regression trees (CART)
amplified the key environmental factors that affected the difference in epipelic diatom abundance
and composition between artificial restored and natural urban rivers: dissolved organic carbon
(DOCQ), dissolved total nitrogen (DTN) and soil salinity. This study revealed that three key factors
and applied unique insights on artificial restored and natural urban rivers, which could provid the
basis for further evaluating the ecological restoration.
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02-O Variation of the branched sponge infauna in relation to its

“state of health” in a period of ecological crisis in Lake Baikal. yu. m.
Zvereva, O. V. Medvezhonkova, T. V. Naumova, N. G. Sheveleva, E. G. Sorokovikova, O. A.
Timoshkin

Limnological Institute, Siberian Branch of the Russian Academy of Sciences, Russian Fed

Lake Baikal is inhabited by endemic sponge family representatives — Lubomirskiidae (4
genera, 15 species) (Efremova 2001). Within the last 6 years, multiple changes have occurred in
Baikal ecosystem, especially in the nearshore zone (Timoshkin et al. 2016). Disease and mass
mortality of endemic Lubomirskiidae sponges is one of the most significant processes affecting
the sponge fauna all over the lake. Consequently, the question arises: how is the community of
invertebrates associated with Baikal sponges changing under the stressful conditions of the
ecological crisis?

Sampling was carried out quarterly from December 2015 through September 2016 at two
stations those are located in the Southern basin of Lake Baikal: near Berezovy Cape and Chernaya
Bay. A total of 31 sponge specimens were collected by SCUBA divers from depths ranging
between 5-9 m. L. baicalensis specimens were subdivided into 3 groups depending on type and
level of their body damage: “healthy” (1), diseased (2), and dead (3).

The study revealed that infauna is normally absent inside the body of healthy L. baicalensis
sponges. The diseased sponge bodies become accessible substrates for fauna to develop within
them. The composition and abundance of infauna vary depending on the type of damage. Even
untouched parts of diseased sponges harbor communities (13 ind./dm?), that consisted of
Oligochaeta, Nematoda, Harpacticoida, and Chironomidae. Along with the destruction of sponge
tissue, the total number of infauna increased up to 1,300 ind./dm? on average, and Harpacticoida,
Tardigrada, Cyclopoida, Oligochaeta were predominant. The deterioration of the Baikalian
branched sponges was accompanied by the development of foulings and biofilms on their surface.
In such epizoic foulings, we observed invertebrate communities with the highest density and the
predominance of nematodes (18,293 ind./dm?). Quite high density of invertebrates (4,767 ind./dm?)
was marked on the dead sponges.

Financial support was provided by the State Project of SB RAS No. 0345-2016-0009.

02-O Different facets of stream macroinvertebrate communities are

determined by variables measured at multiple spatial levels. Mariana P
Rochd?, Luis M. Bini?, Sami Domisch?, Kimmo T. Tolonen?, Jenny Jyrkankallio-Mikkola®, Janne
Soininen®, Jan Hjort 6, Jani Heino”

! University of Oulu / Finnish Environment Institute, Finland;

2 Universidade Federal de Goias, Brazil;

3 Leibniz-Institute of Freshwater Ecology and Inland Fisheries, Germany