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IMPACTS OF RISING CO2 ON HARMFUL ALGAL BLOOMS

J. Huisman?, J. Verspagen®, G. Sandrini!, H. Matthijs’
'Department of Aquatic Microbiology, Institute for Biodiversity and Ecosystem Dynamics,
University of Amsterdam

Harmful cyanobacteria provide a serious threat for water quality and human health in many
eutrophic lakes worldwide. Although recent studies indicate that cyanobacterial blooms will
benefit from global warming, their response to rising CO, levels remains less clear. We
combine new mathematical models, laboratory experiments and field research to study
dynamic feedbacks between phytoplankton growth and the inorganic carbon chemistry of
lakes. In line with field observations, the results show that dense cyanobacterial blooms can
deplete the dissolved CO, concentration to limiting levels and raise the pH to 9 or 10.
However, above some threshold, rising CO, alleviates cyanobacteria from carbon limitation,
which will result in less intense CO, depletion and lake acidification. The model predicts that
rising CO;, levels will enhance cyanobacterial blooms in eutrophic lakes, and lab experiments
indicate that cyanobacteria will produce a higher toxin content per cell. Furthermore, we found
genetic variation in the carbon uptake systems of harmful cyanobacteria. Competition
experiments revealed that low pCO, selects for strains with high-affinity carbon uptake
systems, whereas high pCO, selects for strains with low-affinity but high-flux uptake systems.
This is confirmed by field studies, which show similar changes in strain composition. In total,
these findings warn that rising CO, levels are likely to result in a marked intensification of
cyanobacterial blooms, with microevolutionary changes that alter the genetic composition and
toxin production of these blooms.
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PATTERN, MECHANISM, PREDICTION: LINKING LIMNOLOGY AND SYSTEM-
ECOTOXICOLOGY

M. Liess?!
1UFZ - Helmholtz Centre for Environmental Research

The provisioning of freshwater in sufficient quantity and quality is increasingly challenging. This
challenge however, is not only related to hydrological and chemical issues but is also tightly
linked with the ecological processes of aquatic ecosystems. Scopes to improve management
in order to obtain freshwater systems with high quality therefor include:

(i) quantifying the self-purification capacity of aquatic ecosystems and wetlands and its links to
the ecological quality,

(i) quantifying the link between freshwater quality and community structure to identify sentinel
species and community measures to indicate chemical pollution.

These applications require a quantitative mechanistic understanding of ecological processes
within a community and their links to environmental parameter. However, it is well known that
these interactions offer 'unlimited' complexity. A reduction of complexity — targeted towards a
specific problem — is therefor inevitable, approached by observing patterns, deducing
mechanisms and validating predictions.
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SHIFTS IN SEASONALITY AND QUANTITY OF WATER IN MOUNTAIN SOURCE
AREAS IN A WARMING CLIMATE: RESULTS FROM THE EU/FP7 'ACQWA'
PROJECT

M. Beniston®
The University of Geneva

Future shifts in temperature and precipitation patterns, and changes in the behavior of snow
and ice in many mountain regions will change the quantity, seasonality, and possibly also the
quality of water originating in mountains and uplands. As a result, changing water availability
will affect both upland and populated lowland areas. Economic sectors such as agriculture,
tourism or hydropower may enter into rivalries if water is no longer available in sufficient
guantities or at the right time of the year. The challenge is thus to estimate as accurately as
possible future changes in order to prepare the way for appropriate adaptation strategies and
improved water governance.

The ACQWA project aimed to assess the vulnerability of water resources in mountain regions
such as the European Alps, the Central Chilean Andes, and the mountains of Central Asia
(Kyrgyzstan) where declining snow and ice are likely to strongly affect hydrological regimes in
a warmer climate. Based on RCM (Regional Climate Model) simulations, a suite of cryosphere,
biosphere and economic models were then used to quantify the environmental, economic and
social impacts of changing water resources in order to assess how robust current water
governance strategies are and what adaptations may be needed to alleviate the most negative
impacts of climate change on water resources and water use.

The results from the ACQWA project suggest that there is a need for a more integrated and
comprehensive approach to water use and management. In particular, beyond the
conventional water basin management perspective, there is a need to consider other socio-
economic factors and the manner in which water policies interact with, or are affected by, other
policies at the local, national, and supra-national levels.
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CONFRONTING HYDROLOGIC ALTERATION IN THE QUEST FOR RIVERINE
CONSERVATION IN THE 21ST CENTURY

N. Poff*
'Colorado State University, Department of Biology

Humans are transforming riverine ecosystems around the planet, causing rapid declines in
aquatic biodiversity and ecosystem goods and services. Among the key drivers of this
transformation are various forms of water infrastructure (dams, irrigation works) that
fundamentally modify natural hydrologic regimes and many biophysical processes in aquatic
and riparian systems. One major response to this degradation has been to restore some
historical flow variability to dammed rivers through provisioning of environmental flows. A
foundation of this approach is to manage toward a historical reference condition; however,
baseline conditions are rapidly changing with persistent human land use modification, with
assisted spread of exotic species and now with rapid climate change. The social and scientific
expectation of a future that deviates markedly from the past is fueling paradigm shifts in water
resources management and conservation ecology philosophy. What can (and should) riverine
scientists do to help guide the evolution of a new management perspective that can promote
ecosystem resilience and support biodiversity sustainability in the face of increasing human
water demand and expanding water infrastructure? How can the science and application of
environmental flows be expanded into a more effective framework for riverine biodiversity
conservation at local to basin scales in a rapidly changing world?
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INTEGRATING ECOLOGY AND EVOLUTION IN STREAM ECOSYSTEMS

N. Bonada'
University of Barcelona

Despite the development of ecology and evolution took separate paths from the very
beginning, earlier ecologists already recognised their interaction. Today, there is no doubt that
ecology and evolution are strongly intertwined and have been merged into the subdiscipline of
evolutionary ecology. | will address the topic of evolutionary ecology from populations to
ecosystems, focusing on the latest research in stream ecology. At the population level,
microevolutionary ecology analyses how within-species trait variability is related to the
environment. Despite streams offer a great opportunity to study how changes in environmental
conditions trigger evolutionary adaptations, microevolutionary studies have been more
neglected in these ecosystems than in others. At the community level, macroevolutionary
ecology analyses how between-species trait variability is related to the environment. Studies
on macroevolutionary ecology in streams are abundant and have provided a comprehensive
understanding of how local stream communities are organised. Finally, the growing interest in
linking micro and macroevolutionary processes to the ecosystem level also highlights the
importance of evolution in ecosystem processes. Individual, species, and ecosystem traits and
their trade-offs are key points to understand patterns and processes occurring at all levels,
which can provide a more integrated vision of the relationship between ecology and evolution.
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AQUATIC BIODIVERSITY SUSTAINING KEY ECOSYSTEM SERVICES

. Durance®, R. Chalmers?, N. Chappell®, M. Christie*, B. Cosby®, D. Noble®, S. Ormerod®, H.
Prosser’, G. Woodward’

Cardiff University

*Public Health WAles

3Lancaster University

*Aberystwyth University

>Center for Ecology and Hydrology

®British Trust for Ornithology

"Imperial University

There is growing consensus that failure to value the world’s ecosystem services has led
to widespread errors in environmental management with associated resource degradation.
Freshwater ecosystems are a prime example: when managed appropriately, they provide
major services such as water supply, fish production, flood control, nutrient transport, health
benefits and recreation. However, these services have been compromised extensively
because they are seldom recognised fully in catchment management. Pressures on river
ecosystem services will grow in future as land use intensifies, water demands increase and
climate change exacerbates many existing pressures.

Sustainable management of river ecosystem services depends on understanding the
organisms and ecological processes that underpin them. Through in situ experiments
and long term analysis of big data at a range of scales, the large interdisciplinary
DURESS project assessed quantitatively how river services such as fish production or water
guality regulation depend on river organisms, and whether there are biodiversity thresholds
under which services collapse or are compromised.
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TRAIT-BASED APPROACHES TO UNDERSTAND PLANKTON COMMUNITIES
IN A CHANGING CLIMATE

E. Litchman®
Michigan State University

Planktonic communities are at the base of many aquatic food webs and greatly affect
biogeochemical cycles and water quality. Changing climate and other anthropogenic stressors
are altering planktonic community structure and dynamics in complex, non-linear ways. Trait-
based approaches, with the explicit consideration of traits and trade-offs, provide a
mechanistic basis for understanding responses of different functional groups to changing
environmental conditions. | give examples of what traits may be the most important and how
trade-offs determine contrasting ecological strategies. | then discuss the new frontiers in
plankton trait-based research that include understanding intraspecific trait variation, both due
to phenotypic plasticity and genetic differences, and trait evolution. Applied environmental
problems such as ecological assessment and restoration can also benefit from a trait-based
perspective.
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PLANKTON VIRUSES IN LARGE AND DEEP SUB-ALPINE LAKES

X. Zhong?, S. Jacquet*
'INRA, UMR 042 CARRTEL
’Department of Earth and Ocean Sciences, The University of British Columbia

Viruses are the most abundant and diversified biological entities in aquatic ecosystems. They
are also recognized as one of the main forces intervening in the regulation of both bacterio-
and phytoplankton communities. While bacteriophages have been extensively studied, the
knowledge about the diversity, dynamic and structure of algal viruses (i.e. dsDNA viruses such
as cyanophages and phycodnaviruses that infect cyanobacteria and eukaryotic phytoplankton,
respectively) is still scarce, and this is particularly true for fresh waters. Thus, we conducted a
one-year survey of surface waters of Lakes Annecy and Bourget (the 2 largest sub-alpine
lakes in France) and studied viral community structure and diversity using a battery of viral
marker genes. We obtained a large amount of data and results, highlighting that (i) both
cyanophages and algal viruses are very diverse, (ii) some of these viruses are unique to alpine
lakes, (iii) algal viruses display distinct community dynamic patterns between lakes and such
dynamics is associated to significant shifts in phytoplankton biomass and/or structure, (iv)
virus-induced bacterial mortality vary between 6% and 53% and cyanophages can be
responsible for high mortality of picocyanobacteria at certain periods of the year, etc... All in all,
our result revealed that plankton viruses are likely to be an important compartment to consider
to understand and explain (microbial) functioning in sub-alpine lakes.

This conference deals with the presentation of the results of the Ph.D work awarded by EFFS,
originally entitled Freshwater dsDNA viral diversity: A special emphasis on viruses infecting
phytoplankton (cyanophages and phycodnaviruses) and T4-like myophages in peri-alpine
lakes
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LINK BETWEEN HYDROLOGICAL AND HYDROCHEMICAL TRENDS IN THE
ARVE RIVER DURING LAST DECADES

. lorgulescu®, P. Nirel*, C. Higy*
!Direction Generale de I'Eau, DETA

Analysis of streamflow data of the Arve River at the Bout-de-Monde (CH) gauging station over
the last four decades show a statistically significant decrease in flows at the annual scale and
during the summer seasonal maximum flows. At the same time chemical elements that have a
strong inverse relationship with flow, sulphates in particular, show at significant increase
especially during summer months. Other chemical elements such as Barium show a more
complex behaviour. We explore the relationship between the hydrological and hydrochemical
trends in the framework of a hydrochemical mixing model accounting for 'geographic' sources.
The end-members of this model are direct precipitation, soil-water and groundwater originating
from carbonate and respectively crystalline geological formations. While we acknowledge the
limitations of this approach in a large and heterogeneous catchment such as the Arve River,
we believe that it offers useful insights into the spatiotemporal sources of flow and in the
mechanisms that underlie the observed temporal trends.
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IMPACT OF CLIMATE CHANGE AT REGIONAL SCALE: THE CAS OF THE
ARVE RIVER, SNOW ICE AND RAIN REGIME.

P. Nirel', I. lorgulescu?, H. Christophe*
!Direction generale de I'eau, Etat de Genéve

Addressing climate change impact on local scale remains one of the biggest challenges of
climate research . Previous work @ allowed the classification of rivers from the Genevian
area (ou Geneva region ?) between different types according to their chemical composition.
The seasonal evolution from pluvial to snow-ice regime was highlighted by the method
developed. (the methods described ?). Consequently, we considered the time series
occurrence of transition between rain to ice-snow regime together with the time length of snow
melting influence. It appears that during the studied time frame (20 years), this transition tends
to occurs earlier and earlier in the year (£ 2 weeks) and lasts longer.
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MACROINVERTEBRATE DRIFT-BENTHOS PATTERNS IN GLACIAL STREAMS
UNDERGOING RAPID ENVIRONMENTAL CHANGE

M. Sertic Perict, C. Robinson?3

University of Zagreb, Faculty of Science, Division of Biology
EAWAG, Swiss Federal Institute of Aquatic Science and Technology
3ETH Institute of Integrative Biology

This study examined seasonal drift-benthos patterns in the Val Roseg catchment (Switzerland)
— a glacial-fed stream system undergoing environmental change during the past decade from
rapid glacier retreat. Samples were collected monthly from October 2008 to August 2009 in a
glacial lake outlet stream, a proglacial (glacier-fed) stream, and their post-confluence stream
(main channel), and data compared with the same sites in 1997/1998. Temporal trends in
physico-chemical parameters indicated the greatest glacial meltwater influence in the
proglacial stream and its lower inflow in 2008/2009 compared to 1997/1998. Drift largely
coincided with benthic structure at each site, although drift-benthos patterns were sporadically
asynchronous, depending on site, season and flow conditions. Our results indicate that low to
moderate flow conditions are most favorable for benthic macroinvertebrates in glacial streams.
Drift density was significantly lower in 2008/2009 than in 1997/1998. In 2008/2009, we
observed lower chironomid, but higher ephemeropteran and plecopteran drift densities. The
observed drift-benthos changes likely reflect behavioral and life history responses of proglacial
stream macroinvertebrates to seasonal shifts in environmental conditions in response to glacial
retreat.
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IDENTIFYING EUROPEAN FRESHWATER SPECIES POTENTIALLY
VULNERABLE TO THE IMPACTS OF CLIMATE CHANGE

Y. Hershkovitz*, V. Dahm*, A. Lorenz*, D. Hering*
'Aquatic Ecology Department, University of Duisburg-Essen

We present a multi-trait approach for identification and protection of potentially vulnerable
freshwater species to the impact of climate change (CC) in Europe. The 'Climate Change
Vulnerability Score' (CCVS) is an aggregation of six autecological traits: endemism, micro-
endemism, temperature preference, altitudinal preference, stream zonation, and life-history
traits (reproduction and life duration. A vulnerability score (0 — invulnerable to 6 — highly
vulnerable to climate change) was assigned to 1,940 species of Ephemeroptera, Plecoptera
and Trichoptera (mayflies, stoneflies and caddisflies, collectively referred to as EPT) and
demonstrated the applicability of the CCVS on three spatial scales: 1) European states, 2) the
German federal state of North Rhine-Westphalia (NRW) and 3) the Ruhr River basin. Overall,
we identified 157 EPT species as being highly vulnerable to CC (CCVS24). These are mostly
found in the mountainous areas of France, Italy and Spain. Only eight relatively vulnerable
EPTs (CCVS 3) were found in NRW, mainly in the highland regions of the Sauerland and the
Eifel, and at the upper reaches of the Ruhr catchment. To further stabilize this method and
improve its applicability, it is necessary to complete the autecological information for all EPT
species, as well as for other taxonomical groups.
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MOUNTAIN GLACIERS PROMOTE AQUATIC METACOMMUNITY DIVERSITY IN
ALPINE STREAM NETWORKS

S. Cauvy-Fraunié' ? 3, R. Espinosa?, P. Andino?, D. Jacobsen®*, O. Dangles® %3
'|RD, Laboratoire EGCE, Université Paris-Sud 11

“Pontificia Universidad Catoélica del Ecuador

3Instituto de Ecologia, Universidad Mayor San Andrés

*Freshwater Biological Laboratory, University of Copenhagen

One impact of climate change is the acceleration of glacial shrinkage, resulting in a
modification in glacial meltwater contribution to alpine streams flow. As alpine glacierized
catchments are unique freshwater ecosystems exhibiting singular environmental features
associated to specific assemblages of species, any changes in glacier meltwater flow are likely
to affect aquatic biodiversity. While this assumption may appear trivial at the stream level, we
still have a poor understanding of potential effects of glacier runoff modifications at the
watershed level, where complex stream network features come into play. In this study, we
propose to use metacommunity theory as a conceptual framework to better understand how
river network structure influences the spatial organization of aquatic species assemblages in
glacierized catchments. We sampled benthic macroinvertebrate communities and
characterized geographical, physico-chemical and food resource conditions in 51 stream sites
in a glacierized catchment of the Ecuadorian Andes. Using partial redundancy analysis, we
partitioned community variation to evaluate the relative strength of environmental conditions
(e.g., glaciality, food resources) vs. spatial processes (e.g., overland, watercourse, and
downstream directional dispersion) in organizing the aquatic metacommunity. Results revealed
that both environmental filtering and dispersal-driven processes dictated macroinvertebrate
metacommunity structure. Among all environmental variables, glaciality best explained
community variation among stream sites. In addition, by providing harsh environmental
conditions, glacial meltwater limited macroinvertebrate waterborne dispersion within the
network of streams. Glacial meltwater generated high environmental heterogeneity and
prevented non-adapted species with low overland (aerial) dispersal capacity to colonize
throughout the entire catchment. Thus, glacial meltwater promoted high B-diversity within the
watershed. Under a scenario of decreasing glacial runoff, we expect a reduction in both
environmental filtering and dispersal limitation, inducing a taxonomic homogenization of the
aquatic fauna in glacierized catchments (i.e. decrease in B-diversity), and consequently a
reduction in regional diversity.
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INHERITED HYPOXIA: A NEW CHALLENGE FOR REOLIGOTROPHICATED
LAKES UNDER GLOBAL WARMING

J. Jenny**3, F. Arnaud?, B. Alric*, J. Dorioz®, P. Sabatier®, M. Meybeck®, M. Perga®
11 Centre Eau Terre Environnement, INRS

22 GEOTOP Research Center

33 EDYTEM, Université de Savoie Mont Blanc, CNRS

‘4 IMBE, CNRS/IRD, Université d’Avignon

°5 INRA UMR 42 CARRTEL, Université de Savoie Mont Blanc

6 SYSYPHE, Université de Paris 6, CNRS

The precise role of global and local environmental forcings on hypoxia dynamics over the long
term remains mainly unknown due to a lack of historical monitoring. In this study, we used an
innovative paleolimnological approach on three large European lakes to quantify past hypoxia
dynamics and to hierarchies the contributions of climate and nutrients. Even for lake
ecosystems that have been well-oxygenated over a millennia-long period, and regardless of
past climatic fluctuations, a shift to hypoxic conditions occurred in the 1950s in response to an
unprecedented rise in total phosphorus concentrations above 10+5 ug P L. Following this
shift, hypoxia never disappeared despite the fact that environmental policies succeeded in
drastically reducing lake phosphorus concentrations. During that period, decadal fluctuations in
hypoxic volume were great, ranging between 0.5 and 8% of the total lake volumes. We
demonstrate, through statistical modelling, that these fluctuations were essentially driven by
climatic factors, such as river discharge and air temperature. We suggest that controlling river
discharge may be a complementary strategy for local management of lakes fed by large river
systems.
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CLIMATIC CHANGE-INDUCED ECOSYSTEM SHIFTS AND RESILIENCE
MECHANISMS IN STREAM COMMUNITIES OF FRANCE

K. Van Looy', M. Floury*, M. Ferréol*, J. Piffady’, M. Merg*, Y. Souchon®
!Irstea UR MALY, River hydro-ecology lab

Mechanisms behind the predicted threats of global warming to stream biodiversity remain
largely uncertain. We identified current trends and drivers of change for freshwater
communities over a large spatial and temporal scale already revealing a strong ecosystem
shift. We analysed diversity and composition shifts in stream invertebrates communities during
the last three decades in relation to geographic elements and human stressors over the
French river network (circa 1000 km in longitude and latitude). We observed a 42% increase in
the taxonomic richness of stream invertebrate communities, largely caused by climate change.
As a local mechanism, a bottom-up food web productivity response to rising temperature was
responsible for this strong increase in site diversity. Stochastic assembly processes of both
environmental and dispersal related stochasticity increased the regional scale diversity. Thus,
stream invertebrate communities show strong resilience to environmental changes thanks to:
local responses to productivity changes (resource resilience); landscape heterogeneity and
preserved species pools (refugia resilience); and dispersal processes (recruitment resilience).
For the French stream invertebrate communities, up to now the resilience mechanisms seem
to outweigh the predicted threats. From this knowledge emerge recommendations to enhance
the temperate streams’ resilience to cope with further global changes.
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A CENTURY OF HUMAN-DRIVEN CHANGES IN THE CARBON DIOXIDE
LEVELS OF LAKES

M. Perga®, J. Jenny*%3, B. Alric', F. Arnaud?, Y. Prairie*, S. Maberly®, E. Naffrechoux®
1INRA, UMR CARRTEL

’EDYTEM, University Savoie-Mont Blanc

’INRS

‘UQAM

°CEH

®LCME, University-Savoie Mont Balnc

All of the processes that govern the concentrations of carbon dioxide (COg2,q) in lakes are
theoretically sensitive to the consequences of global change. To date, the field, laboratory and
modeling studies have yet led to inconsistent conclusions. We developed a sediment proxy,
and we used this proxy to reconstruct CO2,q for the past 130 years for three large lakes that
have been affected by climate warming and changes in trophic status. Initially C-neutral to the
atmosphere, all three lakes have fluctuated between near-equilibrium and supersaturation. The
phosphorus concentrations of the lakes have been the dominant drivers of CO2,q variability for
a century. The nutrient-driven control of CO»,q was chemical rather than metabolic and acted
through calcite precipitation. Over the last 25 years, climatic control of CO,,q has exceeded
that of nutrients, and has promoted higher CO,q, by decreasing hypolimnetic carbon storage.
This long-term perspective challenges the current knowledge on the processes and
environmental drivers of long-term CO,4q variability in lakes.
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FORECASTING CYANOBACTERIAL OCCURRENCE AND IMPORTANCE IN
LAKES: A CASE STUDY WITH PLANKTOTHRIX RUBESCENS IN LAKE
GENEVA

N. Gallina ?, M. Beniston?, S. Jacquet®

University of Geneva, Aquatic Physics, Institute F.-A.Forel, Site de Battelle
University of Geneva, Climatic Change and Climate Impacts Research Group, Ins
3INRA, UMR CARRTEL, 75 Avenue de Corzent, 74203

Among the multiple forms of cyanobacteria, the phycoerythrin-rich species Planktothrix
rubescens is well adapted to temperate, deep and large lakes. In Lake Geneva, the biomass of
this filamentous and microcystin-producing species has become the dominant cyanobacteria
species during the last decade. Air as well as water temperature influences on the occurrence
and development of cyanobacteria are also particularly relevant to consider in the context of
the climate global change, which may be particularly marked for lakes in the Alpine region, with
a rate of warming twice as large as the global average. The impact of climate change on P.
rubescens was analysed through two different approaches, by using extreme air temperature
events as a proxy for future climate and the Multi Adaptive Regresssion Splines (MARS) model
to predict future P. rubescens biomass. These methods allowed us to figure out whether Lake
Geneva will still sustain important biomass of P. rubescens in the forthcoming years until the
end of this century. The outcomes strongly suggest that this cyanobacterium may indeed gain
in contribution by respect to the total phytoplankton community, provided nutrients (i.e.
phosphorus) are not limiting. Additionally, the results point out that spring is the key season,
during which air temperature and nutrients become the determinant factors for outbreaks of
this species for the following seasons.
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LONG-TERM WILDFIRE IMPACTS ON STREAM CANOPY COVER INFLUENCES
STREAM MACROINVERTEBRATES

M. Scharer?, M. Schenk?, C. Baxter?, C. Robinson*
'Eawag
’|daho State University

Contrary to past assumptions, recent studies have shown that increasing severity and
frequency of fires along with a warming climate drive shifts in vegetation, emphasizing the
need to understand the long-term recovery of riparian vegetation in the response of stream
ecosystems to fire. In the northwest USA, many streams fringed by conifers burned with high
severity, retaining an open canopy even 10-15 years postfire. We hypothesized that the higher
light availability to these streams results in increased abundance, biomass and production of
macroinvertebrates relative to streams with greater canopy cover. We tested this hypothesis
using a nested, multi-factor 'snapshot’ analysis of twelve streams along a gradient of canopy
cover, and with a temporal examination of two paired streams with contrasting riparian
recovery. Canopy cover is negatively correlated with macroinvertebrate abundance (slope=-
71.4, R°=0.30) and biomass (slope=-36.3, R?>=0.18) among the twelve streams. Additionally,
R-strategists such as Chironomidae and Baetidae correlated positively with light availability. In
the two-stream comparison, biomass was ~2Xx greater in the stream with higher light
availability. The next step will be to include secondary production of macroinvertebrates into
the analysis. The results suggest that long-term effects of wildfire on canopy cover plays an
important role in stream food webs.
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CLIMATE CHANGE AND LEAF LITTER DECOMPOSITION IN STREAMS: DOES
SHREDDER DIVERSITY MATTER?

B. Krell', S. Schneider!, D. Férnandéz', B. Mckie?, R. Schafer*
YInstitute for Environmental Science, University of Koblenz-Landau,
’Department of Aquatic Science and Assessment, Swedish University of Agricultu

Climate change is predicted to increase average temperatures and the frequency of extreme
weather events, and thus might alter freshwater community composition through effects on
climate-sensitive species. However, potential effects on aquatic decomposers, and
consequently on the key ecosystem function of leaf decomposition, have not been extensively
assessed.

We examined the potential effects of climate change on leaf decomposition in a field
experiment in two pristine streams in the Palatinate forest, south-western Germany. We
compared bulk leaf decomposition rate (LDR) and the leaf processing efficiency (LPE) of
detritivores in enclosures containing three diversity treatments, where species loss was
simulated in a sequence based on climate sensitivity.

A reduction in shredder diversity resulted in an increase in both LPE per unit shredder biomass
and LDR (when shredder biomass was constant across treatments). Thus, shredder identity
was more relevant than diversity regarding potential effects of climate change, with evidence
that, the loss of climate sensitive species has potential to alter the key process of leaf
decomposition.
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PREDICTING THE HABITAT EXPANSION OF THE INVASIVE ROACH (RUTILUS
RUTILUS), IN GREAT BRITAIN

A. Elliott*, P. Henrys®, M. Tanguy?, J. Cooper®, S. Maberly*
Centre for Ecology & Hydrology, Lancaster, Library Avenue, Bailrigg, Lancashire
?Centre for Ecology & Hydrology, Wallingford, Maclean Building, Crowmarsh Gifford

The roach is influential ecologically and has a preference for water temperatures >12 °C. Here,
we attempt to predict its habitat expansion in response to global warming, hypothesing its
increase in Great Britain. Historical data for air temperature over different time scales (annual,
seasonal, monthly and daily) and for the presence of roach in Great Britain were used to
create four Ecological Niche Models. Mean seasonal air temperature (EncRoach-S) was the
best predictor. Using EncRoach-S two future climate scenarios were tested: a sensitivity test
(i.e. incrementally increasing temperature values by 1°C), and using air temperature data from
UKCIP 11-member ensemble of climate change projections for 2031-2040, 2061-2070 and
2091-2100. Both approaches predicted an increase in habitat suitability in Great Britain with
rising air temperatures but the extent of change differed for England, Wales and Scotland. In
England, the rate of expansion was initially slow but rapidly increased mid-century leading to
88% coverage by the century end. In Wales, there was a greater increase by the century end
and a similar trend in Scotland. This study supports the conjecture that a rise in air
temperature over the next few decades will lead to an increase in potential roach habitat.
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A TALE OF TWO RIVERS: LONG TERM PERSISTENCE IN THE LONGITUDINAL
DISTRIBUTION OF HYDROPSYCHID CADDIS LARVAE IN THE RIVERS USK
AND LOIRE

A. Hildrew", B. Statzner?, |. Durance®
'Queen Mary, University of London
2CNRS, Université Lyon 1

3Cardiff University

It has been widely predicted that the altitudinal and latitudinal distribution of animals will
change in the face of ciimate warming. In rivers, this should involve expansion upstream of
warm-adapted species from the lower reaches, and the retreat upstream of cool-adapted
species. Caddis flies of the family Hydropsychidae have one of the best described and most
consistent longitudinal sequence of species in European rivers, and temperature has been
implicated as a cause. We took advantage of two data sets on these species from a Welsh
river (the Usk, from the late 60s) and a large French river (the Loire, from the 70s) and
resurveyed them using the same methods as previously. In the Usk there were also detailed
historical temperature data for some sites and contemporary temperature data were collected.
The sequential distributions of caddis species in the two rivers were essentially unchanged.
There has been only a modest increase in water temperature in the Usk (particularly in the
extreme headwaters), and perhaps this is yet insufficient to expect changes in distribution. It is
also possible that other important habitat features, such as stream hydraulics, may prevent
substantial longitudinal changes in response to environmental temperature.
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AUTUMNAL PHENOLOGY: LIMNOLOGICAL CHANGES IN THE FORGOTTEN
PART OF THE YEAR

. Jones!, E. Mackay®, S. Thackeray®
Centre for Ecology and Hydrology

There has been much interest in, and many studies on, the vernal phenology of lake systems.
Despite this interest in phenology during the spring, very few studies have examined whether
there are changes taking place in the timing of events at the end of the summer.

Here we examine changes in phenological and physical events over nearly 50 years using
long-term in-lake and meteorological datasets from the two basins of Windermere, England’s
largest lake. These data suggest that in years with greater autumnal air temperature overturn
is delayed, and that the recent rising trend in air temperature has been accompanied by a
gradual lengthening of the stratified season. The extended stratification means water is no
longer freely mixing throughout the lake depth during these periods and hence there is a more
favourable light climate for phytoplankton than in cooler autumns. These shallower mixed
layers are correlated with an increase in overall autumnal phytoplankton abundance in both
lake basins, although morphological differences in the two basins drive subtly different
phenological changes. The implication is that a warmer climate will bring an extended growing
season for many stratified lakes around the world.
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SHIFTING SEASONS IN THE PELAGIC: EXPANDING OUR ECOLOGICAL
PERSPECTIVE

S. Thackeray
Centre for Ecology & Hydrology

Changes in the seasonal timing of biological events are often cited as conspicuous biological
responses to ongoing climate change. Though the majority of evidence for these phenological
changes comes from terrestrial ecosystems, they are also widely reported from long-term
studies of lake communities. Using examples drawn from studies in the English Lake District, |
will show how shifts in seasonal timing differ among species, types of event, and trophic levels.
This work highlights ways in which we must develop the science of phenology in freshwaters,
in order to more fully understand the ecological importance of change. Firstly, there is a need
to move beyond the prevailing food chain paradigm to a more food-web oriented approach.
Secondly, | will introduce the GloboLakes project ( http://www.globolakes.ac.uk/ ) to illustrate
that we can use increasing capabilities in satellite remote sensing to better understand the
potential role of spatial heterogeneity in mediating the impacts of changing phenology, and
make wider global assessments of change in ecologically-distinct water body types.

Page 23


http://www.globolakes.ac.uk/

SEFS 9 - Symposium for European Freshwater Sciences
July 5-10, 2015, Geneva, Switzerland Abstract Book

RSO02 - Oral

PATTERNS AND DRIVERS OF COMMUNITY-LEVEL PHENOLOGICAL CHANGE
IN THE ENGLISH LAKE DISTRICT

E. Mackay', S. Thackeray*, P. Henrys?
! ake Ecosystems Group, Centre for Ecology & Hydrology
*Centre for Ecology & Hydrology

Phenological changes, such as shifts in the timing of the spring phytoplankton bloom, have
been detected in a number of lake systems and can be linked with the impacts of localised
eutrophication and broad-scale climatic shifts. However most studies consider either individual
species at a single location, or generalise across multiple trophic levels at large spatial scales.
Relatively little attention has been given to the community-level response, in and among lakes.
Here, we present a long-term (30 year) community level study of plankton phenology from four
lakes in the English Lake District, UK. Each lake has a different morphology and trophic status,
which can potentially impact upon the physical and chemical conditions experienced by the
resident plankton. We examine the influence of local-scale nutrient availability versus broad-
scale temperature and stratification drivers on the seasonal timing of peaks in plankton
abundance across all lakes. This work informs our understanding of phenological change at
different spatial scales, comparing general community trends across all lakes, with species
responses within a community, and those across communities in a similar geographical
location.
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CONQUERORS DUE TO CLIMATE CHANGE: APPEARANCE OF
MEDITERRANEAN AQUATIC MACROINVERTEBRATE SPECIES IN HUNGARY
BY USING DIFFERENT PATHWAYS

A. Méra’, P. Boda?, A. Farkas®, Z. Csabai’

MTA Centre for Ecological Research, Balaton Limnological Institute

’MTA Centre for Ecological Research, Department of Tisza River Research
%independent researcher

“Department of Hydrobiology, University of Pécs

Rising temperatures, as a consequence of climate change, alters species distribution, resulting
in the expansion or contraction of geographical ranges. Inthe last decade several
Mediterranean aquatic insect species were newly recorded in the Carpathian Basin, such as
Erythromma lindenii (Odonata), Anisops sardeus (Heteroptera), llybius pseudoneglectus and
Berosus hispanicus (Coleoptera). The Carpathian Basin is a relatively separated
biogeographical area enclosed by the high mountain series of the Carpathians. Accordingly,
the possibility for natural expansion of aquatic macroinvertebrates to the basin is presumably
restricted to river valleys. Based on new records, literature and museum collection data the
most possible pathways for expansion of the newly recorded species could be identified.
Anisops sardeus expanded its area from south, along the floodplain of River Tisza. The
appearance of llybius pseudoneglectus could be explained by the connection of the Adriatic
coast and Hungary through floodplains of the rivers Kupa, Sava and Drava. Erythromma
lindenii and Berosus hispanicus arrived in the Carpathian Basin from south-east, along the
Koros river system, although their appearance in Hungary should have been expected from
south or south-west. Our results support that southern species extended their ranges
northward, however, not in all cases through the most presumable pathways.
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ELEVATED TEMPERATURES INTERACT WITH SUSCEPTIBILITY TO HYPOXIA
TO COMPROMISE CLIMATIC REFUGIA

M. Penk®?, I. Donohuel?, V. Récoules®?, K. Irvinel*

!Department of Zoology, School of Natural Sciences, Trinity College Dublin
*Trinity Centre for Biodiversity Research, Trinity College Dublin

3Ecole Nationale du Génie de L’eau et de I'Environnement de Strasbourg
*UNESCO-IHE Institute for Water and Education

Large-scale effects of climatic fluctuations can be masked by local microclimatic variability
allowing species to retain their ranges. However, as temperature modifies both abiotic and
biotic processes, the fate of refugial populations may depend on interactions of temperature
with susceptibility to other factors, rather than on the impact of temperature alone.

We used laboratory experiments to determine thermal sensitivity of a glacial relict mysid
shrimp, M. salemaai, and quantify the effect of temperature on survival and regulation of
aerobic metabolism in progressive hypoxia. The resulting temperature and oxygen sensitivity
thresholds were then validated in the field.

Survival of M. salemaai in reduced oxygen conditions was significantly lower at higher
temperatures, even though same temperature did not cause mortality on its own. Results of
respiration assays suggest that this was a consequence of impaired capacity at elevated
temperatures for regulating oxygen uptake in hypoxic conditions.

These results show that climatic refugia offered by the thermal stability of hypolimnia can be
jeopardised by the interaction of warming with oxygen depletion. Importantly, our findings
demonstrate that biological effects of climate warming can depend more strongly on
interactions of temperature with other factors than on the effects of elevated temperatures
alone.
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GLACIER RETREATING: INSIGHTS FROM GLACIER-FED STREAMS IN THE
ITALIAN ALPS

V. Lencioni, B. Rossaro
'MUSE-Museo delle Scienze
Universita degli Studi di Milano

Biodiversity in glacier-fed streams is very likely to change as a function of glacier retreating
that affects thermal and hydrological conditions of glacier-fed streams. About 30 glacial sites
were investigated in the Southern Alps (ltaly), distributed along a wide 'glacial influence'
gradient (%GCC range= » 20-90). The kryal and glacio-rhithral zoobenthic community was
characterized (more than 60 species of chironomids were identified) and spatio-temporal
patterns of macroinvertebrates were described in relation to environmental variables. Data
from the last five years suggest that the systems more affected by glacier retreating underwent
significant changes in alpha and beta diversity. The relative abundance of Diamesinae is
decreasing with a joint increase of less cold stenothermal Orthocladiinae coming from
downstream reaches. Evidences of local extinction and shift from deterministic to more
stochastic community composition are reported.
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THE IMPACT OF CLIMATE CHANGE ON THE MIXING PATTERNS OF
DRINKING WATER RESERVOIRS IN DIFFERENT REGIONS OF GERMANY IN
WINTER AND SPRING

K. Jaschke!, T. Hegewald? A. Wagner?, T. Petzoldt}, H. Horn*, T. Berendonk?, L. Paul®
Technische Universitat Dresden, Institut fir Hydrobiologie
’Landestalsperrenverwaltung Sachsen

*Technische Universitat, Okologische Station Neunzehnhain

“Sachsische Akademie der Wissenschaften

Long-term data of more than 30 German drinking water reservoirs revealed similar increasing
trends of average monthly water temperatures of the upper layers, particularly in spring, and
tendencies of an earlier beginning of the summer stratification. Already in the past, ice was
rarely observed on reservoirs at altitudes below 300 m, particular in western regions of
Germany under atlantic influence, although their winter temperatures fell slightly below 4°C.
Since the end of the 1980s, winter temperature minima were mostly higher than 4°C but the
monomictic nature of the dams still remained. Reservoirs at elevations above 500 m,
especially those in the more continental eastern part, still regularly showed ice covering with,
however, shorter duration and earlier ice break-up. They were and are still dimictic. This mixing
pattern was also typical for reservoirs in the medium altitude range between about 300 m and
500 m before approximately 1990. Since then the frequency of completely ice-free winters and,
thus, monomixis is increasing. Finally, an evaluation of phytoplankton data make evident that
these changes of spring mixing are of great but regionally different impact for timing, yield and
composition of the spring phytoplankton mass development.
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“FOR THE LOSER NOW, WILL BE LATER TO WIN, FOR THE TIMES THEY ARE
A CHANGIN'...” - CURRENT AND FUTURE DISTRIBUTION PATTERNS OF
EUROPEAN CADDISFLIES

A. Schmidt-Kloiber!, W. Graf, S. Vitecek®, P. Neu?, H. Malicky?, C. Lauzeral*, S. Brosse*
'BOKU - University of Natural Resources and Life Sciences, Vienna
*Université Paul Sabatier

In the framework of the EU funded project BioFresh ( www.freshwaterbiodiversity.eu )
distribution data of adult caddisflies (Trichoptera) from all over Europe were collected. Over 60
experts and institutions contributed about 600,000 occurrence records, which sufficiently cover
Central and Western Europe. Out of about 1,500 known species and sub-species in Europe
we evaluated 260 widespread ones regarding future distribution patterns under different
climate scenarios. We present selected results of these analyses like range shifts and changes
of biodiversity patterns. Additionally we discuss strengths and limitations of climate change
modelling in respect to the zoogeography of selected species. We analyse Trichoptera
biodiversity hot spots and centres of micro-endemism to set priorities regarding future
conservation.
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CHANGES IN TAXONOMIC, FUNCTIONAL AND PHYLOGENETIC DIVERSITY
UNDER CLIMATE CHANGE: LONG-TERM STUDY OF STREAM FISH IN
FRANCE.

L. Kuczynski', G. Grenouillet*
'CNRS, UPS, ENFA ; UMR5178 EDB (Laboratoire Evolution et Diversité Biologique)

Although functional features and evolutionary history of species are increasingly being used as
complementary descriptors to understand the assembly of communities and their responses to
global changes, few studies have focused simultaneously on temporal changes of distinct
facets of biodiversity. Based on national monitoring data collected over the last decades in
France, here we explore temporal changes in stream fish by comparing more than 300
resurveyed communities between an initial period (1980-1993) and a contemporary one (2004-
2012). Using functional information (e.g. morphological, life history, or alimentation traits) and a
dated phylogeny recently reconstructed from mitochondrial genomes for French fish species,
we quantified temporal changes in taxonomic, functional and phylogenetic diversity using a
single mathematical framework that allowed us straightforward comparisons between those
facets. Our results reveal complex spatial patterns and only partial congruence between the
observed changes in each diversity component, thus highlighting the crucial need to adopt
multi-facetted approaches to characterize and understand community responses to climate
change.
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EXTREME EVENTS IN RIVERINE SYSTEMS DUE TO CLIMATE CHANGE;
HYDROLOGICAL AND BIOLOGICAL RESPONSES.

A. Milner!, M. Ledger*
YUniversity of Birmingham

Extreme events are statistically rare or unusual weather or climatic occurrences (e.g. extreme
precipitation, temperature, wind) leading to extreme natural impacts (e.g. fluvial floods,
hydrologic droughts, cryosphere-related effects and fire) on the environment. Extreme events
result from natural climate variability, but a changing climate is likely to lead to changes in the
frequency, intensity, spatial extent, duration, and timing of weather and climate extremes.
Ecological impacts depend on the occurrence of extreme climatic events, the extent of
exposure to the effects of the event and the vulnerability of the system. Using information from
experimental mesocosms extreme droughts were shown to cause substantial loss of species
and food web links but still preserve several network properties. On the other hand examining
streams with long pre-disturbance data, extreme floods can reset community structure and
allow the re-establishment of species, which had previously become extinct or new colonizers
previously unrecorded. Nevertheless the resilience of most taxa, including salmonids, was
high. Different flooding regimes can lead to different ecological responses and it is important
that these are taken into account in riverine management. River restoration and mitigation
should incorporate approaches that could limit the impact of extreme events.
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RAINFALL AND TEMPERATURE INFLUENCE IN LIMNOLOGICAL CONDITIONS
IN AN OLIGOTROPHIC CYANOBACTERIAL DOMINATE SUBTROPICAL LAKE.

M. Petrucio®, D. Tonetta®, D. Brentano®
'Federal University of Santa Catarina, PPGECO/UFSC

Global climate variability promote changes in ecosystems. Subtropical lakes functions and
importance consists a gap of dataset and little information is available about the effects of
weather changes. This study aims to identify the relation of changes in rainfall and air
temperature with trophic relevant parameters. Peri Lake situated in a subtropical coastal
protected area (Brazil), which is used to drinking-water supply, was sampled from Mar/07 to
Jan/15.Rainfall has decreased promoting a decrease in lake water level. C. raciborskii is
dominant with high densities (23 to 220 x 103 ind. mL ™) which result in low occurrence of
other species and in STX concentration ( 0.31+0.31 pg.L™?). Significant difference was
observed to chlorophyll-a and pCO,, that increase in recent years. Chlorophyll-a showed strong
positive correlation with total N and P, and pCO,. Air temperature, precipitation and wind
speed was correlated positively with total P. The decrease in water level of Peri Lake, due to
decrease in rainfall in recent years, reflected in nutrients and chlorophyll-a increase and
changing trophic status (oligo to mesotrophic). Thus, our results showed that even small
changes in rainfall and temperature influence lake conditions, especially in trophic relevant
parameters, which affect aquatic metabolism and cyanobacteria density.
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TRANSCRIPTOMIC RESPONSE OF THE AQUATIC PLANT ELODEA NUTTALLII
TO MERCURY AND ULTRAVIOLET RADIATION

C. Cosio®, N. Regier', V. Slaveykova'
University of Geneva, Earth and Environmental Sciences, Institute F.-A. Forel,

Our project aims to investigate the influence of enhanced UV radiation on the response of the
aquatic plant E. nuttallii to interacting stresses.

In the present work we exposed E. nuttallii to UV (0.55 Wm™ UVge) for 6 h and to Hg for 24 h
or to both for combined treatment. We analysed Hg content, oxidative stress response, effect
on pigment content, as well as the transcriptome. UV radiation decreased Hg uptake in shoots
as compared to plants exposed to Hg alone. Pigments tended to decrease in response to UV
and Hg, and a cumulative effect of combined treatment was observed. Looking at oxidative
stress enzymes, we observed an opposite effect of combined treatment: peroxidase activity
was significantly decreased by UV and Hg treatments alone, whereas a combination of both
abolished this effect. Results of RNA-Seq confirmed results obtained from analysis of pigments
and stress response. In conclusion, we were able to show that UV exposure influences
accumulation and tolerance to Hg.
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ARE AREAL DISPERSERS GOOD ADAPTERS? ASSOCIATION OF LARGE
SCALE SPATIAL AUTOCORRELATION OF SEMI-AQUATIC INSECT TRAIT
DISTRIBUTION WITH CLIMATE

A. Bhowmik?®, R. Schafer*
YInstitute for Environmental Sciences, University of Koblenz-Landau

Traits of freshwater organisms have shown potential to identify and disentangle impacts of
stressors. Although several studies suggested traits that may indicate vulnerability to climate
change, the empirical relationship between assemblage trait composition and climate has been
rarely examined. We investigated and compared the association of the spatial autocorrelation
of semi-aquatic insect assemblage trait composition with climate on a large scale (Germany).
Six assumed climate-responsive traits from five different orders of semi-aquatic invertebrates
that are areal dispersers were selected, comprising 782 species and 395 genera sampled in
4,752 stream sites during 2006 and 2007. We checked for the amount of spatial
autocorrelation in trait composition that is associated with 35 bioclimatic indices. On an
average, bioclimatic indices explained more than 50% of the significant spatial autocorrelation
for the majority of the traits while explaining the highest amount of spatial autocorrelation for
temperature preference and maximal body size, and the insect orders Plecoptera, Diptera and
Ephemeroptera. We show that climate is the predominant driver of large scale spatial
autocorrelation of the semi-aquatic insect assemblage trait composition and thus climate
change may alter their spatial pattern, especially for large insects and insects inhabiting cold
water streams.
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CHANGE, STABILITY AND ECOLOGICAL CONDITION: IMPLICATIONS FOR
THE CONSERVATION OF EUROPE'S TRICHOPTERA UNDER A CHANGING
CLIMATE

S. Januchowski-Hartley*, S. Brosse?, C. Lauzeral®, A. Schmidt-Kloiber®, W. Graf®
Texas A & M University

Université Paul Sabatier

3Universitat fiir Bodenkultur Wien

Ongoing anthropogenic climate change is rapidly altering environmental conditions and having
considerable impacts on the distribution and ecology of species. However, changes in
climate are predicted to be heterogeneous. Over the coming century, decreased precipitation
and increased temperatures are consistently projected for southern Europe, while increased
variability in precipitation and temperature are projected for northern Europe. At the same time,
aqguatic insects in the order Trichoptera (caddisflies) are functionally diverse, important for the
maintenance of ecological processes, and are likely to be highly responsive to changes in
climate. With this in mind, we drew on modelled distributions for 200 caddisfly species under
current and future climate scenarios and determined areas of change and stability across
Europe. We found a decrease in the average spatial distribution per species and an overall
northward drift of peak caddisfly diversity across scenarios. We are also exploring the
ecological condition and characteristics of areas of climatic stability. Our findings have
implications for both identifying climate change refugia as well as devising proactive
approaches to conservation for freshwater biodiversity.
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RESPONSES OF MACROINVERTEBRATE SHREDDERS ALONG AN ARIDITY
GRADIENT IN MEDITERRANEAN HEADWATER STREAMS

F. Fuentes-Rodriguez', M. Salinas-Bonillo*, E. Lépez?, J. Casas’
'Department of Biology and Geology, University of Almeria
’Department of Education, University of Almeria

Climate change projections for Mediterranean regions show an increase in aridity. Studies on
the effect of this process in stream ecosystems functioning are scarce, particularly regarding
the riparian vegetation-detritivore shredders trophic link in permanent streams. We
hypothesized that the shredders guild may be negatively affected by an increase in aridity,
through a likely decrease of the quantity and/or quality of leaf litter inputs to streams. We
analyzed the effect of environmental factors, many of them related to aridity, on shredder
diversity, density and biomass from 23 headwater streams along an aridity gradient in southern
Spain. Streams belonged to three climatic (perhumid-humid, subhumid and semiarid) and two
lithology (siliceous and calcareous) categories. Local richness was higher in subhumid streams
and significantly different from semiarid ones, but the greatest regional richness was found in
the latter. Both local richness and density showed a significantly positive relationship with
increasing humidity. Furthermore, local richness significantly decreased with increasing mean
air temperature. The amount of benthic particulate organic matter influenced positively
shredder richness, density and biomass, but this pattern was conditioned by lithology. These
results suggest a relevant role of climate on the shredder guild, which may have important
implications for future climate change scenarios.
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CURRENTOLOGY AND TEMPERATURES OF LAKE GENEVA WATERS
DURING 50 YEARS

M. Maignan®, R. Villard!, M. Kanevski'
University of Lausanne

The records of temperatures at several depths, Om to over 200m were collected since the
years 1960. Starting with 20 « boreholes », the number reduced over the years to one central
point. Using these data provided by CIPEL and another set of numerous records, we
succeeded to find out the currents and the changes of temperatures, as well as the behaviour
of chemical pollutants - nitrate, phosphate, etc-. As for temperatures cycles and trends, non
linear warming as well as the main impact of the Sun 11 years cycle, and El Nino events were
accurately prooved. Using spatio-temporal geostatistics, statistics, and machine learning tools,
maps and cross sections of temperatures were drawn.

New data sets delivered by CIPEL/ INRA for more recent years allowed to update the work
mainly performed in 2010. Moreover, following the isocline curves, we could show the
influence of Coriolis acceleration for the water currents, and compare with the Poincaré waves.
It fits with the first maps of L. Kreitmann, who described the drifts of fisher nets in 1933.
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RISING RIVER TEMPERATURES IN GERMANY:TRENDS, PATTERNS AND
DRIVERS

R. Aroral?, M. Venohr!, K. Tockner'?
!eibniz-Institute of Freshwater Ecology and Inland Fisheries
’Freie Universitat Berlin

Maintaining optimum river temperatures is crucial for maintaining river health as it drives
several important biogeochemical processes. Recently, rising air temperatures have seen
concomitant changes in river temperatures in some parts of the world. However, given the
limited number of case studies and the complex nature of climate-hydrological interactions, it is
difficult to draw an inference on regional river warming trends and its drivers. To address this
gap, a long term analysis of stream temperature trends for 767 sites across Germany was
performed. Results show that German rivers have undergone a significant average warming of
0.0352 °C yr* (S.E.=0.002) with upto 75% of the sites having warmed significantly. Seasonally,
these trends were most pronounced in summers. Air temperature was seen to be a better
explanatory variable, explaining 67% of the river temperature trends, than discharge (41%).
Comparison of trends across landscape regions showed that mostly slow-flowing rivers had
the highest mean warming trend. Correlation of river temperature trends showed a weak
correlation with catchment size. These results highlight that air temperatures play a greater
role in governing the direction of these trends than discharge, altitude or catchment size,
suggesting that climate change is a significant driver of river warming.
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ECOSYSTEM RESPONSES TO CLIMATE VARIATIONS OF THE HIGH ALPINE
LAKE CADAGNO OVER THE LAST 100 YEARS

M. Tiffay?, S. Stoll?, S. Peduzzi® 2
Alpine Biology Center Foundation Piora
2Institut Forel Section des sciences de la terre et de I'environnement, Universi

Lake Cadagno is a small meromictic alpine lake situated at 1921 m (a.s.l) in the Piora Valley,
Swiss Alps. Responses to climate variations and modification of specific physico-chemical
parameters in the water column were studied over the last 30 years. From different sets of
measurements made since 1985, changes with time of temperature, conductivity, dissolved
oxygen concentration, pH, redox potential, sulfates, nitrates and phosphates concentrations
were investigated. Between 1985 and 2012, dissolved oxygen, nitrates and pH showed a
significant change with time indicating a tendency to acidification of the lake waters. Changes
in meteorological data such as air temperature and total precipitation did not show any
significant variation with time.

Possible responses of the biological parameters to climate changes were investigated through
the observation of the populations of different diatom species found in sediments over the last
100 years. The analysis showed a significant shift in the relative abundance between diatoms
of Fragilaria spp. and other genera like Stephanodiscus and Cyclotella suggesting an increase
in time of the yearly ice-free period of the Lake. Interestingly new taxa for the Lake were also
identified, Aneumastus sp., Craticula sp., Gyrosigma sp., Meridion sp. and Reimeria sp..
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A EUROPEAN MULTI LAKE SURVEY: CAPTURING CYANOBACTERIAL
ABUNDANCE AND DIVERSITY ALONG GRADIENTS OF TEMPERATURE AND
NUTRIENTS

E. Mantzouki, B. Ibelings
University of Geneva, Faculty of Sciences, Institut F.-A. Forel

Eutrophication and climate change are important drivers of cyanobacterial blooms. What is
insufficiently clear, however, is how these two drivers interact in promoting blooms. For this
purpose, a European multi lake survey (EMLS) is organized within the framework of two
European COST actions, CyanoCOST and NETLAKE. The EMLS will sample lakes in different
geographical and climatic regions all over Europe in summer 2015. Standardized protocols for
sampling and sample processing, in part adapted from the US National Lakes Assessment will
be applied. Participants from nearly 30 European countries, together sampling 100s of lakes
received tuition in use of these protocols in a Training school in May 2015. Dedicated labs are
assigned to analyze parameters like nutrients, cyanotoxins and phytoplankton flowcytometry.
Using variance partitioning we will investigate how much nutrients, temperature and/or their
interaction explain variation in cyanobacterial abundance and diversity over all — and dedicated
subsets of - sampled lakes. This survey will provide a highly valuable dataset of standardized,
comprehensive data on the development of cyanobacterial blooms and their environmental
drivers. The EMLS can contribute to the management and control of cyanobacterial blooms,
also in a changing European environment and help ensure ecologically-resilient freshwater
ecosystems.
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RESPONSE OF N20O EMISSIONS TO ELEVATED WATER DEPTH
REGULATION: COMPARISON OF RHIZOSPHERE VS. NON-RHIZOSPHERE OF
PHRAGMITES AUSTRALIS IN A FIELD-SCALE STUDY

X. Gu®, K. Chen', W. Zhaode?, C. Fan'
!State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and
Limnology, Chinese Academy of Science

Emissions of nitrous oxide (N,O) from wetland ecosystems are globally significant and have
recently received increased attention. However, relatively few direct observations of these
emissions from aquatic systems in response to depth-related changes in sediment ecosystems
have been conducted, despite these areas most likely being hotspots of N,O production.
Changes in water depth and P. australis growth both had the potential to disrupt the
distribution of porewater dissolved NH4*, NOs  and NO; in profiles, and NO3z have strong
surface-aggregation tendency and decreased significantly with depth. When compared with
NO3, NH;" and NO, fluxes from the rhizosphere were more sensitive to the effects of water
depth, and both fluxes increased significantly at a depth of more than 1 m. Similarly, N,O
emissions were obviously accelerated with increasing depth, with those from the rhizosphere
further accelerating with increasing water depth, but being more readily controlled by P.
australis. Pearson’s correlationanalysis showed that water depth was significantly related to
N,O emission and NO; fluxes, more interestingly, N ,O emissions were also strongly
dependent on NO; fluxes. The results presented herein provide new insights into inorganic
nitrogen biogeochemical cycles in freshwater sediment ecosystems.
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EFFECTS OF SMALL IMPOUNDMENTS ON LEAF LITTER DECOMPOSITION
AND METHANE DERIVED CARBON IN THE BENTHIC FOOD WEB IN STREAMS

J. Mbaka', C. Somlai*, D. Kapfer!, A. Maeck®, A. Lorke!, R. Schéfer!
YInstitute for Environmental Sciences, University Koblenz-Landau

Leaf litter decomposition is an important process that provides energy to biotic communities.
Additionally, methane gas (CHj) has been identified as an important alternative source of
energy in freshwater food webs. However, very little is known about the effect of small
impoundments on leaf litter decomposition and methane derived carbon in streams. In this
study, we tested the effect of small impoundments on leaf litter decomposition rates and
methane derived carbon. CH, concentrations were measured and correlated with 53C values
of chironomids. Leaf litter decomposition was significantly lower in study sites located
immediately above the impoundments. Chironomini larvae had lower mean §*°C values (—29.2
to—25.5 %), than Tanypodinae larvae (—26.9 to—25.3 %0). No significant relationships were
established between CH,4 concentrations and 3'3C values of chironomids (p > 0.05). Mean
5'3C values of chironomid larvae (—26.8 %c) were similar to those of sedimentary organic
matter (SOM) (—28.4 %o) than tree leaf litter (—29.8 %o). In conclusion, this study demonstrates
that small impoundments may have a negative effect on leaf litter decomposition in streams,
and that CH,4 has limited influence on the benthic food web in stream impoundments.
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COMPONENT ELEMENTS OF THE CARBON CYCLE IN THE MIDDLE AND
LOWER YENISEI RIVER

E. Kravchuk®, A. Tolomeev!, O. Anishchenko®, O. Kolmakova® ?, L. Glushchenko?, O.
Makhutova®, A. Kolmakova®, M. Trusova®, N. Sushchik® 2, M. Gladyshev<sup
!Institute of Biophysics of Siberian Branch of Russian Academy of Sciences
“Siberian Federal University

The key elements and ecological processes associated with the carbon cycle of the river
ecosystem were studied along the middle and lower Yenisei River at section ca.1800 km in the
summer of 2012. The study involved the microscopic analysis of bacterio- and phytoplankton
communities, measurement of nutrient contents and dissolved and particular organic carbon
concentrations and estimation of primary production and respiration rate of planktonic
community. The net primary production for different sections of the Yenisei River were
estimated and ecological factors, which determined production and destruction processes in
the river were analyzed.
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METABOLISM OF A COASTAL LAKE IN RESPONSE TO FLUCTUATING
CONTINENTAL AND MARINE HYDROLOGICAL FORCINGS

B. Obrador!, E. De Eyto?, E. Jennings®, M. Dillane?, R. Poole?

'Department of Ecology. University of Barcelona

’Marine Institute Furnace

3Centre for Freshwater and Environmental Studies. Dundalk Institute of Technology

Ecosystems located at the land—ocean interface are key elements modulating the final export
of carbon from continental ecosystems to the sea. Their inherently high variability makes it
necessary to rely on long data series to reach solid conclusions regarding their ultimate role in
the processing and transport of carbon delivered from the catchments. In this study we analyse
the metabolism of a coastal lake from a high-frequency dataset of water chemistry covering 6
years. The meromictic, oligotrophic, Lough Furnace is the last of a set of lakes located in a
peatland catchment in west Ireland (Burrishoole catchment), which is continuously monitored
by automatic water quality monitoring stations. We investigated the role of freshwater
(catchment inputs) and marine (tides) drivers on daily metabolism by applying the free-water
diel method to dissolved oxygen measured every 2 minutes. The ecosystem respiration rates
were very low despite the humic character of the waterbodies. The rates of primary production
were also low, and were mostly driven by light availability and discharge from the catchment.
Tidal influence was minor. The variations in primary production were the main determinant of
the lake net metabolic balance, which shifted seasonally from autotrophy to slight
heterotrophy.
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FLOATING MACROPHYTES REDUCE GREENHOUSE GAS EMISSIONS IN A
TROPICAL LAKE

K. Attermeyer®, S. Flury™ %, R. Jayakumar® *, K. Steger®, P. Fiener’, V. Arya*, R. Van Geldern®,
K. Premke’ ’

!|eibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB)

?|nstitute F.-A. Forel, University of Geneva

®Indo-German Centre for Sustainability (IGCS)

*Indian Institute of Technology Madras (IITM)

>University of Augsburg, Department of Geography

®Geozentrum Nordbayern, University of Erlangen-Nuremberg

’Leibniz Centre for Agricultural Landscape Research (ZALF)

In general, tropical aquatic systems are underrepresented in global datasets of greenhouse
gas (GHG) emissions. In these systems, aquatic macrophytes may play an important role in
modifying gas exchanges between water and atmosphere. The aim of this study was to
investigate carbon (C) turnover and GHG emissions from a small water harvesting lake in
Southeast India and analyze the effect of floating macrophytes on GHG emissions. During field
campaigns, we determined carbon dioxide (CO,) and methane (CH4;) emissions with gas
chambers, water and sediment C mineralization rates and physico-chemical parameters both,
in the open water and between water hyacinths. The annual whole lake C release of this
tropical lake added up to 478.7 t C (area 0.61 km?2). The C emissions from areas covered by
water hyacinths were reduced by 57% in respect to the open water. However, water C
mineralization rates were not significantly different between both areas contradicting observed
differences in C processing by microbes. We conclude that the increased occurrence of water
hyacinths and other floating macrophytes could change GHG emissions on a global scale by
reducing the atmospheric exchange of climate-relevant gases and thus play a major role in the
regulation of GHG in the atmosphere.
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ORGANIC CARBON BURIAL EFFICIENCY IN A EUTROPHIC LAKE
UNDERGOING OLIGOTROPHICATION

A. Radbourne?, J. Anderson®, D. Ryves®, D. Scott*
'Loughborough University

Sequestration of autochthonous organic matter in lake sediments is a function of both
production and decomposition, and recently, there has been considerable focus on burial
efficiency.

However, within a non-steady state system (i.e. lake recovering from eutrophication) it is
proposed that productivity plays a major role on OC burial rate.

We consider the extent to which reduced nutrient concentrations reflect OC sequestration in a
highly eutrophic, stratifying lake (Rostherne Mere, UK), comparing dynamics of OC flux from
trap data to longer-term burial rate from a dated sediment core. Automated sequencing traps
at two depths (10m and 22m) over a 5 year period (2010-14) were used to estimate pelagic
OC flux down the water column. Analysis of trap time series data implied significant
overtrapping (5-yr average ~200 gCm™yr?), especially during winter, with evidence of
seasonal autochthonous sediment resuspension and allochthonous riverine inputs. Correction
values (estimated by two independent methods) were used to offset the influences of
overtrapping and confirmed through comparison to monitored net ecosystem production (NEP)
over 2 years. Evidence of oligotrophication in the sediment core, changing P levels and the
impacts of extreme annual meteorological variability confirmed the importance of changing
inputs driving burial efficiency in non-steady state systems.
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ELUCIDATING ECOLOGICAL CONTROLS UNDERPINNING CARBON
STORAGE IN SMALL WATER BODIES: AN EXPERIMENTAL APPROACH

S. Taylor!, D. Cooke?, M. Jeffries®, M. Deary*, P. Gilbert
'Department of Geography, Northumbria University

There is increasing awareness of the disproportionate intensity of carbon cycling and storage
in small water bodies compared to larger aquatic systems. Coupled with increased estimates
of their global coverage it is likely these ponds and wetlands play an unexpectedly important
role in the cycling of carbon in inland waters. Limited previous research has focused on
agricultural and aquaculture impoundments. Little is known about carbon cycling in natural
ponds that are common place in lowland agricultural landscapes. Recent research has focused
on sediment accumulated in mature systems, demonstrating the significant rates of carbon
burial, on average 149 g m?yr* organic carbon. Distinct variations between neighbouring and
superficially similar ponds have also been recorded and attributed to the spatial heterogeneity
of past and contemporary macrophyte communities, themselves expressions of an individual
ponds hydrology. This study focuses on experimental ponds with the aim of utilising historic
ecological data alongside sediment carbon measures to characterise the ecological controls
underpinning carbon storage in these habitats. This study also aims to understand the
heterogeneity of carbon storage across an individual pond, assessing the accuracy in
extrapolating values obtained from sediment cores to a whole pond.
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FRESHWATERS IN THE SUN: HOW DRYING AND DAMMING SHAPE CARBON
CYCLING ALONG MEDITERRANEAN RIVER NETWORKS

R. Marcé!, B. Obrador?, M. Abril%, V. Acufial, J. Casas?, N. Catalan®, L. Gémez-Gener?, M.
Koschorreck?, P. Lépez?, M. Menéndez?, L. Proia*

Catalan Institute for Water Research (ICRA)

“Department of Ecology, University of Barcelona

3Evolutionary Biology Center, Uppsala University

*Department Lake Research, Helmholtz Centre for Environmental Research — UFZ

Catchments located in Mediterranean areas will suffer the highest reductions in surface runoff
as a consequence of global change, implying an even strongest pressure on ecosystems
already exposed to recurrent extended droughts and intensive damming. However, we still lack
the required knowledge to constrain the sensitivity of the freshwater carbon cycle to external
perturbations. Here, we summarize the main findings from the CARBONET and CARBASSES
projects, both focused on carbon cycling in Mediterranean catchments.

The results stress the importance of the interplay between lotic and lentic systems in these
highly regulated river networks, with a prominent role of the myriad of small weirs scattered
along river courses. During the summer low flows, these discontinuities become hotspots for
carbon processing, with peaking methane emissions and bacterial activity. In contrast, dry river
beds in temporary rivers, a typical and very extended feature of Mediterranean river networks
during summer, become hotspots for carbon dioxide emissions. The same happens with the
dry belts of temporary ponds, an extremely abundant but often neglected landscape feature in
the Mediterranean. In contrast to expectations, during summer low flows the river network
process both highly aged organic carbon and recently in-stream produced materials.
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QUANTIFYING THE CARBON STOCK OF POND SEDIMENTS ACROSS A LOW-
LAND FARMSCAPE: THE HIDDEN ‘CROP’

P. Gilbert!, M. Jeffries®, D. Cooke’, M. Deary’, S. Taylor!
'Northumbria University; Faculty of Engineering & Environment

The volume of carbon stored within small aquatic systems is frequently missed from carbon
budgets, causing uncertainties in carbon budget models. We analysed the sediment carbon
content of 40 ponds across the lowland farm-scape of Druridge Bay, Northumberland (UK).
The ponds across the region were grouped into four broad ecological types: ponds in arable or
pasture fields, those naturally vegetated, and in amongst sand dunes, each characterised by
distinct plant communities. A total of 80 sediment cores were taken; one core from each pond
(n = 40), in order to assess the spatial heterogeneity across the landscape, and a further 10
cores from every 10

th pond (n = 40), to assess the heterogeneity of sediment carbon content within individual
ponds. Each sediment core was dissected every 1 cm and analysed for total carbon and
nitrogen using an elemental analyser. Total carbon content varied between ponds of the four
differing ecological characterisations with carbon content highest in those of permanent,
naturally vegetated ponds. While the large spatial heterogeneity observed has implications for
accurately quantifying the role of small aquatic systems in the carbon budget, the high levels of
organic carbon found in this study highlights the frequently overlooked carbon capture
capability of small aquatic habitats.
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QUALITY PARAMETERS OF ORGANIC CARBON DIFFER IN THEIR EFFECT
ON MICROBIAL CARBON TURNOVER IN AQUATIC ECOSYSTEMS

J. Fabian?, S. Zlatanovic?, M. Mutz?, K. Premke®*

!|_eibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB)
’Department of Freshwater Conservation, BTU-Cottbus Senftenberg
3Leibniz Centre for Agricultural Landscape Research (ZALF)

Organic matter quality was recently observed to play a major role for the microbial processing
of organic sources in aquatic ecosystems. In general, the quality of a source can be defined by
the complexity of its biomolecular structure and its nutrient composition (stoichiometry). In
particular, the stoichiometry, ratio of C:N:P, has often been discussed to modify the resource
use by microbes. In an experimental approach, we aimed to disentangle the effects of both
guality parameters on the turnover of particulate organic carbon (POC) in stream sediments.
Treatments included two algae sources of differing stoichiometry and beech leaves
characterised by a more complex molecular structure. The microbial mineralisation of both **C-
labelled POC sources was investigated via respiration (**C-CO, emission) and compound
specific analysis (**C-phospholipid fatty acids). Addition of algae to sediments enhanced
overall carbon mineralization independent of algae stoichiometry whereas mineralization of
beech leaves was only enhanced in presence of nutrient enriched algae. Observed differences
in carbon turnover coincided with shifts in microbial community composition. In conclusion,
activities as well as community composition were influenced by POC quality. However, a
nutrient effect could only be observed for the mineralisation of more complex carbon sources
implying a linkage between both quality parameters.
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NET CARBON BALANCES IN THE MAIN SPANISH WETLANDS TYPES:
DETERMINING FACTORS AND TEMPORAL PATTERNS

A. Camacho, A. Picazo, C. Rochera, A. Santamans, F. Benichou
1University of Valencia, Cavanilles Institute of Biodiversity & Evol. Biology

The role and importance of wetlands in the global carbon cycle is nowadays a relevant
research concern. Wetlands can act either as source or sink of carbon, thus contributing in a
significant way to the atmospheric carbon balance. The project CARBONSINK, funded by the
Spanish ' Fundacioin Biodiversidad', aims to evaluate the potential role of some of the main
Iberian wetland types to act in carbon sequestration and thereby contribute to the mitigation of
climate change. In this project two different types of wetlands, with quite different ecological
features, were studied as models. Mediterranean coastal wetlands located in the eastern
Iberian coast and saline endorheic lakes from “La Mancha Huimeda Biosphere Reserve’
(Central Spain) were surveyed by in situ and laboratory determinations, using both field
observations and experimental approaches. The studied systems showed significant
differences in the rates of processes related to the carbon balance. These varied among the
different studied wetlands but also seasonally, as they acted as net sinks or sources of carbon
depending on environmental variables such as temperature, salinity and trophic status, which
were also influenced by the management modes and the conservation status.
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CONNECTING STRUCTURES AND PROCESSES DRIVING THE LANDSCAPE
CARBON DYNAMICS OVER SCALES

K. Premke' 2, S. Flury!, K. Attermeyer*, A. Gessler®
!|_eibniz-Institute of Freshwater Ecology and Inland Fisherie (IGB)
?Leibniz Centre for Agricultural Landscape Research (ZALF)
3Swiss Federal Institute for Forest, Snow and Landscape Research

Carbon sequestration and greenhouse gas fluxes of terrestrial and freshwater aquatic
ecosystems are important to the global carbon balance and can strongly affect future climate
trajectories. It is becoming increasingly clear that freshwaters are not passive conduits, but
constitute environments with extensive and highly variable rates of carbon exchange,
production, and consumption. The young moraine landscape, e.g. in North-East Germany, is
an ideal model landscape to study the links between aquatic and terrestrial ecosystems
because its areal fraction of small standing inland waters is very large. Within the joint ZALF-
IGB Leibniz-project 'LandScales’, we aim to better understand the C dynamics in such complex
structured moraine landscapes with small water bodies, so-called kettle holes. The
predominantly temporary and highly eutrophic water bodies possibly play a pivotal role as
hotspots for organic C transformations on the landscape level. For example, frequent redox
changes have the potential to affect sources and sinks of carbon on the landscape scale.
Here, we will present our conceptual approach, method development and some results, to
highlight the advantage to link terrestrial and aquatic scientists of various disciplines to
evaluating C cycling on the landscape level.
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COUPLING HIGH FREQUENCY DISSOLVED OXYGEN AND FLUORESCENCE
MEASUREMENTS FOR ESTIMATING MAJOR COMPONENTS OF LAKE
METABOLISM

H. Mark®, V. Istvanovics®
MTA-BME Water Research Group, Hungarian Academy of Sciences

Lake metabolism is often monitored by high-frequency dissolved oxygen (DO) measurements,
because a major component in DO changes is related to the net ecosystem production (NEP).
However, physical and chemical processes also contribute to these changes, which makes it
difficult to disentangle major metabolic processes such as gross primary production (GPP) and
ecosystem respiration (R) by fitting dynamic metabolic models (MM) to DO time-series.
Bayesian parameter inference can improve identifiability through including existing knowledge.
Present knowledge about metabolic parameters, however, seems to be too vague to achieve a
significant improvement in the estimation of GPP and R. The autotrophic biomass is a key
component in both GPP and R. However, the autotrophic biomass cannot be simulated with
sufficient accuracy within the MMs themselves due to the large number of drivers regulating
growth. Therefore the often available high frequency phytoplankton fluorescence data on have
a high potential to support identification of individual metabolic components. We introduce a
Bayesian calibration and uncertainty analysis approach that can incorporate approximations of
active autotrophic biomass derived from fluorescence data into the analysis of lake
metabolism. The result is an estimation for individual metabolic components that is in line with
the observations of fluorescence.
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LEAF LITTER PROCESSING AT THE END OF MONDEGO (PORTUGAL) RIVER
CONTINUUM

A. Lirio*, R. Pereiral, A. Goncalves®, C. Canhoto*
'CFE - Centre for Functional Ecology, Dpt. of Life Sciences, Univ. of Coimbra.

The importance of leaves in fluvial-estuarine areas as source of nutrients to the aquatic food
webs is still not known. Here we assess the decomposition of alder (Alnus glutinosa) and
poplar (Populus nigra) leaves and associated microbial, meio- and macrofauna at the end of
Mondego River continuum. Leaves were exposed in coarse and fine mesh bags for 21 days.
Oscillations in water salinity could be observed during the conditioning period (5 — 18 ppt). No
differences were found in mass loss between meshes, which suggests a weak or nonexistent
influence of macroinvertebrates in the breakdown process of both leaf types. Higher
decomposition rates (0.097 vs 0.065 k day-1, poplar vs alder) and respiration (10%) were
found in the most recalcitrant leaf, poplar, after 21 days incubation. Microbial communities
were dominated by bacteria in both types; fungal biomass was not detected. Meiofauna
community was richer and more abundant in poplar. This may suggest that this group has a
crucial role in the dynamics of organic matter (particularly the more recalcitrant one) and
nutrients in these fluvial-estuarine waters.
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DENDRITIC NETWORK STRUCTURE AND DISPERSAL AFFECT TEMPORAL
DYNAMICS OF DIVERSITY AND SPECIES PERSISTENCE

F. Altermatt™?, M. Seymour*, E. Fronhofer*
'Eawag: Swiss Federal Institute of Aquatic Science and Technology, Department of
’|nstitute of Evolutionary Biology and Environmental Studies, University of Zuric

Landscape connectivity structure, specifically the dendritic network structure of rivers, is
expected to influence community diversity dynamics by altering dispersal patterns and
subsequently the unfolding of species-interactions. However, previous compara tive and
experimental work on dendritic metacommunities has studied diversity mostly from an
equilibrium perspective. Here we investigated the effect of dendritic versus linear network
structure on local (a-diversity), among (B-diversity) and total (y-diversity) species community
diversity dynamics over time. Using a combination of experiments and individual-based
models, we demonstrate the general importance of spatial network configuration and basic life
history trade-offs as driving factors of different diversity patterns in linear and dendritic
systems. Generally, dispersal and species interactions unfold differently in dendritic versus
linear metacommunities over time. Specifically, we experimentally found that community
diversity patterns were shaped by an interaction of dispersal in the network structure and local
species interactions, using microcosms that allowed for active dispersal of 14 protists and a
rotifer species. a-diversity remained higher in dendritic networks over time, especially at highly
connected sites. B-diversity was initially greater in linear networks, due to increased dispersal
limitation, but became more similar to B-diversity in dendritic networks over time. We then
assessed how much of the patterns observed in the experiment may be due network structure
only, using individual-based metacommunity models. Starting with a neutral metacommunity
model, we found that species dispersal and network connectivity alone may well explain B-
diversity dynamics and initial dynamics in a-diversity. However, additional mechanisms, such
as variation in carrying capacity and a competition-colonization trade-off, were needed in the
model to also capture the detailed temporal diversity dynamics empirically observed, such as
the decline in y-diversity and long-term dynamics in a-diversity.
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IMPACTS OF MIXING ON THE STRUCTURE OF FRESHWATER COMMUNITIES
AND TROPHIC FOOD WEBS

L. Blottiére!, M. Jaffar-Bandjeel?, S. Jacquet?, F. Hulot*
'ESE, UMR 8079, Université d'Orsay
2INRA, UMR CARRTEL

In freshwater ecosystems, water mixing can exert a strong impact on biological, physical and
chemical processes. This is particularly true for shallow lakes which are very sensitive to wind-
induced mixing that cause sediment resuspension and therefore changes in the level of
turbidity and nutrient concentrations. These last changes are likely to have consequences on
phytoplankton structure and dynamics. In order to understand the consequences of mixing on
the structure of the aquatic food-web, outdoor experiments were conducted during summer
2012, using 15m* mesocosms with wave generators. We created two levels of mixing, high vs.
low. High mixing corresponded to an intensity enable to mix the entire water column and
generate sediment resuspension. In contrast, low mixing supported only surface wavelets and
no sediment resuspension was provoked. During 9 weeks, standard physical, chemical and
biological parameters were monitored weekly. Our results suggest deep modifications of the
communities’ structure due to mixing. Not only high mixing induced sediment resuspension
changing the turbidity levels and affecting cells according to their buoyancy, but also it induced
a cascading effect on physical and chemical properties which seems to play a selective role on
the type of communities of phytoplankton and zooplankton.
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LEAF LITTER BREAKDOWN IN GUINEAN STREAMS: INSIGHT INTO THE
RELATIVE CONTRIBUTION OF DECOMPOSERS IN THE TROPICS

N. Tenkiano'?, E. Chauvet?

lUniversité de Toulouse; INP, UPS; EcoLab; 118 route de Narbonne, 31062
Université Julius Nyerere Kankan

3CNRS:; EcoLab; 31062

Leaf litter breakdown in two headwater forest streams in south of Guinea was examined in
order to test current hypotheses on the relative contribution of decomposers at low latitudes.
Two common leaf species (Albizia zigia and Millettia rhodantha) decomposed at high rates
(0.025-0.038 and 0.066-0.076 day™, respectively) even though decomposers’ abundance
and/or activity appeared to be low. The discrepancy in breakdown rates between leaf species
was consistent with their difference in chemical composition (C:N ratio). Microbial breakdown
exceeded invertebrate-driven breakdown by one order of magnitude. Leaf-associated
sporulation by aquatic hyphomycetes however showed late increases and low maxima. In
contrast, the abundance of detritivore invertebrates (mostly shrimps) peaked earlier and their
very low density was compensated by their large body size and potentially high efficiency in
leaf fragmentation. Overall, the low diversity and poor contribution of invertebrates to leaf
breakdown relative to microorganisms in these tropical streams, when compared to their
temperate counterparts, were in accordance to previous findings. The loss of species and
climate warming may have serious implications on the trophic structure of tropical streams and
the whole ecosystem functioning.
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ISOTOPIC METRICS OF FOOD WEBS COULD PROVIDE A NEW GENERATION
OF INDICATORS TO ASSESS RIVER HEALTH: A STUDY AT THE SCALE OF
WHOLE FRANCE

N. Hette-Tronquart!, Y. Reyjol?, J. Belliard*
'HBAN research unit, Irstea
French National Agency for Water and Aquatic Environments (ONEMA)

To date, biological indicators used to assess river health are mainly based on assemblage
structure (species compaosition), and poorly incorporate the functional features of ecosystems.
Food webs, as networks of species linked by trophic interactions, integrate both structural (via
the species) and functional (via the interactions) features of ecosystems.

We propose to take advantage of this duality for assessing the 'ecological status' of rivers in a
more comprehensive way.

In our project we address this issue by developing isotopic metrics of food webs, and
examining their suitability to assess river health. For that, we described the food webs of 57
French streams analysing carbon and nitrogen stable isotopes of organic matter sources,
macroinvertebrates and fish. We calculated the food web metrics and examined their
responses to three environmental factors (fluvial gradient, geology and climate) under low and
high anthropogenic pressures (related to river morphology and/or organic pollution). The
project aims at giving a representative picture of the stream food webs of France, and at
selecting the metrics displaying the highest sensitivity to human pressures in a monitoring
perspective.

Preliminary results let us think that food web metrics constitute a highly promising area of
research to assess river health.
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THE COLONIZATION HISTORY OF BEAVER POND SYSTEMS AND
ECOSYSTEM FUNCTIONING IN STREAMS

0. Levanoni', F. Ecke™*, G. Hartman?, K. Bishop®, B. Mckie*
'Department of Aquatic Sciences and Assessment, SLU

’Department of Ecology, SLU

3Department of Earth Sciences, Air Water and Landscape Sciences, UU
*Department of Wildlife, Fish and Environmental Studies, SLU

Recovering from a near extirpation, beaver populations are expending rapidly in large parts of
the northern hemisphere. By building dams, beavers convert stream stretches into systems
with strongly lentic characteristics. These modifications can affect rates of ecosystem
processes such as leaf decomposition, algal growth and efficiency of mercury methylation
downstream of the ponds. This study evaluates the role of age and colonization history
(encompassing patterns of use and reuse) of ponds constructed by the Eurasian beaver
Castor fiber in regulating these processes in Swedish streams. In 12 beaver systems located
in three regions, we measured leaf decomposition, algae growth and methylation efficiency.
Half of the systems were 'pioneer’, inundated for the first time since beaver extirpation and half
were ‘'reused’, reconstructed during recolonization of an older site. Rates of all measured
processes were altered downstream of pioneer beaver systems, but not in reused systems.
Our results show that pioneer inundation by beavers can significantly affect ecosystem
functioning, but that this effect is negligible when dams are reconstructed on previously used
ponds. We therefore expect that the recovery and expansion of beavers in the boreal system
will only have a transitional effect on some important ecosystem processes in streams.
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THE ECOLOGICAL CONSEQUENCES OF INTER-INDIVIDUAL TROPHIC
VARIABILITY THROUGH CHANGES IN CONSUMER-DRIVEN NUTRIENT
CYCLING

C. Evangelista®, A. Lecerf?, J. Cucherousset®
1CNRS, Université Toulouse Ill Paul Sabatier, ENFA; UMR5174 EDB
2Université Toulouse Il Paul Sabatier, INP, UMR 5245 EcolLab

Species-centered approach of ecological networks hinders a full appreciation of the genuine
complexity of food webs structure and ecosystem dynamics. Individual trophic specialization
(ITS) is a relevant component of intraspecific biodiversity, yet its environmental determinants
and ecologicalconsequences remain scarcely understood. A field-based study was conducted
to quantify the magnitude of ITS in ten populations of Lepomis gibbosus sampled in two
consecutive years. We then experimentally modulated ITS of L. gibbosus to assess the indirect
effects of ITS on ecosystem functioning through changes in nutrient cycling. Specifically, a
laboratory experiment was conducted over a 9-week period and individuals were fed with food
items contrasting in nutritional quality (three modes) and proportion (generalist, intermediate,
specialist). Our results showed that ITS in wild populations was dependent upon environmental
factors and associated with morphological variability. We further found that changes in
excretion rate among individuals were determined by the quality of the resource intake. We
also demonstrated that specialization can modify the role of individuals in nutrient cycling and
subsequently affect critical ecosystem processes. In conclusion, considering inter-individual
variability appears necessary to provide a more realistic understanding of the complexity of the
food web structure and functioning.
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DO STREAM FOOD WEBS CHANGE ACROSS A GRADIENT OF URBAN
INTENSITY?

J. Harding*
School of Biological Science, University of Canterbury

Considerable emphasis has been placed on understanding the causes and responses of water
quality, hydrology, benthic invertebrates and fish tourbanisation, however linking all these
aspects in a food web assessment are less common. Food webs were investigated in 10 1%
and 2 " order spring-fed streams across a gradient from low intensity residential housing to
buried streams in commercial and light industry districts. Preliminary data indicates that food
web complexity and other food web metrics decreased markedly across the gradient. Benthic
invertebrate shredders and predators were poorly represented in more urbanised streams,
while fish density and biomass was influenced by the high proportion of diadromous species
which occurred in more urbanised streams which were closer to the sea. A holistic approach
investigating whole food webs may offer greater insights into urban stream health and help
target restoration efforts.
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THE EFFECT OF PHENOTYPIC PLASTICITY AND CLONAL SORTING ON
ECOLOGICAL AND EVOLUTIONARY DYNAMICS IN Bl- AND TRI-TROPHIC
SYSTEMS

S. Trogant’, L. Weiss®, R. Tollrian®
'Ruhr-Universitat Bochum

Predation is a primary force driving eco-evolutionary changes. Prey species have evolved
different inducible defence strategies. These adaptions lead to changed phenotypes which
reduce predation risk. In bi-trophic interactions, inducible defences have been shown to
stabilize community structures, as they dampen predator-prey oscillations. However, some
predators have evolved inducible counter strategies, which partly allow to overcome prey
defences. Aside from phenotypic plasticity, genetic diversity stabilizes communities. The effect
of trait variability in inducible defences, inducible offences and genetic diversity on community
structures has not been studied up to now. We here present as system which allows studying
these effects. Using bi- and tri-trophic chemostats with the algae Chlorogonium elongatum,
different strains of the herbivorous ciliate Euplotes octocarinatus together with their predator
Lembadion bullinum, we aim to identify the effects of trait variation in predator-prey systems on
population dynamics. The combination of empirical data with theoretical modelling will reveal
eco-evolutionary feedback loops on three trophic levels.
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LAND USE INFLUENCES THE ASSIMILATED RESOURCES AND NICHE SIZE
OF BENTHIC MACROINVERTEBRATES IN HEADWATER STREAMS

D. Parreira De Castro®, D. Reis De Carvalho? P. Pompeu?, M. Moreira®, M. Callisto!, G.
Bielefeld Nardoto*

!Biological Sciences Institute - Universidade Federal de Minas Gerais - 1

“Biology Department - Universidade Federal de Lavras - 2

3CENA - Universidade de S&o Paulo - 3

*Universidade de Brasilia

Changes in land use, resulting from the replacement of native vegetation by cultivation and
grazing systems, have great potential to influence the trophic relationships in headwater
streams. Our objective was to evaluate how trophic niches of macroinvertebrates are
influenced by land use. We hypothesized that changes in land use might increase trophic
niches, selecting generalist organisms. We compared three areas in the Brazilian Savanna
(Cerrado): streams with native vegetation, surrounded by pasture and by sugarcane
cultivation. Macroinvertebrates, categorized into functional feeding groups (FFG), and
availablecarbon sources (CPOM, FPOM, seston, leaves, periphyton, algae), were sampled
and evaluated for the isotopic composition of 3°C and 5 °N. We calculated Bayesian ellipses
area and the relative contribution of each resource to each FFG. FFG in the pasture and sugar
cane streams had the largest trophic niches, which correspond to a more generalistic feeding
behaviour confirmed by the mixing model diet analysis. In contrast, the FFG in native
vegetation streams had narrow trophic niches, indicating a higher specialization. In the native
vegetation streams, each FFG uses primarily a unique resource; while in the pasture and
sugar cane streams had higher variation in the 5*°C values, confirming the assimilation of
different resources for each FFG.

Support: Programa Peixe Vivo/CEMIG; P&D GT-487 ANEEL/CEMIG; CNPq; CAPES;
FAPEMIG, PG-ECMVS/ICB-UFMG.
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THE EFFECT OF MACROPHYTE ABUNDANCE ON PLANKTON FOODWESB IN
EUTROPHIC SHALLOW LAKES OF DANUBE DELTA (ROMANIA)

M. Moldoveanu?, L. Florescu®, L. Parpala®, A. Dumitrache'?, E. Radu', D. Odermatt®, C.
Sandu!

!Institute of Biology Bucharest of Romanian Academy

“University of Bucharest, Department of Systems Ecology and Sustainability

30dermatt & Brockmann GmbH, c/o The HUB Zurich Association

The Danube Delta is located at 45°0'N latitude, 29°0°E longitude in the eastern part of
Romania, at the confluence of the Danube River with the Black Sea. The area includes
hundreds of shallow lakes, connected by surface and underground channels. While some
lakes are dominated by phytoplankton, recording frequent algal blooms, others are dominated
by macrophytes, where competition for resources and provisioning of shelter for grazers
(zooplankton, young fish), have a beneficial role for water quality. Considering the competition
between the primary producers, we hypothesize that lakes with higher macrophytes
abundance could keep cyanobacterial development under control, and hence this could
become a management tool to prevent nuisant toxic algal blooms. The sampling campaigns
were carried out seasonally in 2013 (May, July and September), in 26 lakes. According to the
macrophytes coverage, the selected lakes were classified in three categories: (1) low (<25%),
(2) medium (25-50%) and (3) high coverage (>50%). During 2013, the phytoplankton biomass
ranged between 0.90 - 81.3ugL™ (chlorophyll a content). The results highlighted cascading
effects in plankton food web by changed composition and abundance of phyto and
zooplankton in each category of ecosystems.
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CYANOBACTERIAL BLOOMS AFFECT THE GENETIC STRUCTURE OF
DAPHNIA POPULATIONS

B. Druga’ ?, P. Turko?®, P. Spaak®, F. Pomati*
'Swiss Federal Institute of Aquatic Science and Technology (Eawag)
’Institute of Biological Research

Cyanobacterial blooms are among the strongest indicators of the degradation of freshwater
environments, one of the reasons being their ability to produce toxins and other bioactive
secondary metabolites. Both toxic and nontoxic cyanobacteria, which represent among the
most important primary producers in freshwater ecosystems, may differentially alter aquatic
food webs depending on their interaction with zooplankton.

Contradictory results are often reported in the literature about the interactions between
cyanobacteria and zooplankton in freshwaters. Our purpose was to study the dynamics of
eight Daphnia galeata genotypes from Lake Greifensee, Switzerland, under the presence of
toxic/nontoxic cyanobacterial strains, over ten weeks. The hypothesis behind this study was
that old (eutrophic) Daphnia genotypes are less sensitive to cyanobacteria and their protease
inhibitors than the new (oligotrophic) ones.

The interaction between toxic cyanobacterium Microcystis aeruginosa PCC 7806 together with
a non-toxic variant and eight Daphnia genotypes hatched from older or newer ephippia was
studied. The dynamics of the Daphnia genotypes over time was assessed by microsatellites
analysis and the expression of several genes encoding for digestive proteases was measured.

One specific old strain was the most successful one during the experiment, but several
intriguing results about other genotypes were observed in the tested conditions.
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MORPHO-GEOMETRIC ANALYSIS OF BRACHIONUS (PALLAS, 1766) AND
KERATELLA (GOSSE, 1851) SPECIES ASSOCIATED TO THE WETLANDS OF
THE ATLANTICO DEPARTMENT- COLOMBIA

D. Frias De La Cruz', O. Heredia Gomez*, C. Garcia Alzate', L. Gutiarrez Moreno*
!Biodiversity of the Colombian Caribbean Research Group, University of AtlAjntico

The rotifers polymorphic feature has led to mistakes in their identification and classification.
Therefore it is imperative the use of increasingly precisetechniques like Geometric-
Morphometrics (GM). We will work in the department of the Atlantico-Colombia on the
Brachionus and Keratella genus; the identification of rotifer samples will be performed with the
iconographic material like Koste, Paggi, and others. GM analyzes will be conducted to species
with more than 30 specimen. Each specimen will be photograph with a digital-camera, process
by the trusses-method and Thin plate spline (TPS). the species homologous points will be
determine and from them, we will obtained the coordinates, which will be process to have an
estimate of the magnitude and direction of the morphological differences or deformation of
TPS, a Principal Component Analysis will be also perform. Finally a canonical variables
analysis will be perform to determine the relationship between changes in the morphology of
rotifers and variations in the concentrations of organic salts of each wetlands. The present
work aims to quantify the morphological variations, by homologous structures in Brachionus
and Keratella species in the study area and their possible relationship with the values in the
concentrations of organic salts of each system.
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CHIRONOMID FAUNA (DIPTERA, CHIRONOMIDAE) OF THE KOLVA RIVER
(PECHORA BASIN, RUSSIA) UNDER OIL CONTAMINATION

0. Loskutova', G. Shcherbina?
YInstitute of Biology, Komi Scientific Centre of Ural Branch of RAS 74
’|nstitute for Biology of Inland Waters of RAS

Larvae of chironomids closely reflects the freshwater environment where they live. For this
reason they are good environmental indicator and used widely in monitoring water ecosystem.
The taxonomic composition of chironomids of a river in Pechora basin and its tributaries under
the oil pollution is presented. The list of chironomids includes 121 species and forms from 5
subfamilies. The larger number of species is typical for subfamilies Chironominae (57) and
Orthocladiinae (43). The greatest species richness (93 species) were observed in the river,
slightly lower (75 species) in streams, minimum (8 species) in the lake. A mosaic distribution of
the chironomid fauna in the watercourses was stated. In comparison with previously conducted
similar studies in 1995 and 1997 42 species were added to recent lists. Long-term qualitative
and quantitative changes of the larval Chironomidae in the composition of zoobenthos in
relation with oil pollution are traced. Species diversity and abundance of chironomids increase
with moderate oil pollution and decrease under the heavyone. The most common and
numerous in the river basin were Orthocladius gr. saxicola, Tanytarsus medius, Procladius
ferrugineus, Microtendipes pedellus and Polypedilum scalaenum.
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ANTHROPOGENIC DISTURBANCES AFFECT HABITATS AND BIOLOGICAL
ASSEMBLAGES IN HYDROPOWER BASINS: TROPICAL EXPERIENCE UNDER
A GLOBAL CHANGE SCENARIO

M. Callisto!, R. Hughes?, J. Lopes®, C. Alves*, P. Pompeu®, G. Santos®, H. Santos’, P.
Kaufmann®

'Universidade Federal de Minas Gerais

2Amnis Opes Institute

SCEMIG

*Projeto Manuelzdo/UFMG

*Universidade Federal de Lavras

°PUC-Minas

'CEFET-MG

8Western Ecology Division, US-EPA

Anthropogenic disturbances at local- and catchment-scales result in habitat loss, species
extirpation, alien species introduction and reduction of ecosystem services. The objectives of
this joint study in the neotropical Brazilian savanna (Cerrado biome) were to: (a) evaluate the
effects of differing levels of land use, riparian vegetation condition, and riparian human
disturbance on sediment transport and potential siltation of hydropower reservoirs, (b) identify
the most vulnerable areas and the major landscape and hydrological pressures on hydropower
basins, (c) estimate how many and which sites are in poor and good condition, independent
from their biology, (d) correlate site condition with fish and macroinvertebrate assemblage
condition, and (e) assess the consequences of severe drought resulting from global climate
change. The information we collected is being used to support resource management and
conservation strategies. The process of collecting, interpreting and presenting this data has the
added benefit of building technical, managerial, and political capacity in local citizens, graduate
and undergraduate students.
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DO CHANGES IN THE BIODIVERSITY OF FRESHWATER COMMUNITIES
PROPAGATE TO ECOSYSTEM FUNCTIONING?

K. Voss', D. Fernandez!, S. Schadt', R. Schafer*
'Quantitative Landscape Ecology, Institute for ES, University of Koblenz-Landau

Land use can affect the diversity of microbial and invertebrate decomposers, which play a
central role in providing ecosystem functions such as organic matter breakdown (OMB). We
determined the impact of land use on microbial and invertebrate communities in 30 low-order
streams in a region of contrasting land use (forest, agricultural, vinicultural and urban). In
addition, we explored the relationship between taxonomic, functional diversity and ecosystem
functioning. OMB and microbial communities were determined from leaf bags deployed in the
streams and macroinvertebrates were sampled. 21 bioecological traits of invertebrates were
used to calculate the functional diversity (FD) of communities using Rao's quadratic entropy.
Beside land use, physicochemical parameter were better predictors of community changes
than habitat structure. Land use affected the taxonomic diversity of both microbial and
invertebrate communities, whereas the FD of most traits did not differ among land use types.
Moreover, land use effects did not propagate to ecosystem functioning in terms of OMB. Our
results suggest that functional diversity buffers OMB from land use effects.
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THE ECTOPARASITE PISCICOLA GEOMETRA (HIRUDINEA:
RHYNCHOBDELLIDA) REPORTED IN THE PRUSIAN CARP (CARASSIUS
GIBELIO) (CYPRINIDAE) IN THE SMALL RESERVOIRS LOCATED WITHIN THE
LOWER BASIN OF THE JIU RIVER (ROMANIA)

G. lonelia Claudia

Piscicola geometra (linnaeus, 1761) is the most common fish leech affecting a wide range of
host fish in case of both natural and breaded populations. In March 2014, we made a field trip
as a result of monitoring fish populations in the small reservoirs located within the catchment
basin of the PreajbaValley, a small tributary of the Jiu River, where there were caught 47 fish
specimens belonging to the species: Scardinius erythrophthalmus, Lepomis gibbosus, Abramis
brama, Carassius gibelio, Perca fluviatilis. The collected fish samples were subjected to
ichtiopathological examination, namely clinical examination and parasitological examination, in
the parasitology laboratory of the Sanitary Veterinary Directorate of Dolj County. The
ectoparasite was detected only at Carassius gibelio on the gills and the ventral side of the
body as parasitic sites, causing bleeding and ulcerations due to the suction cups. An important
factor in causing this parasitosis is water temperature; the invasion decreases when the water
temperature increases. The destruction of the macrophyte vegetation and the prevention of
fish species ingress from one basin to another, given that they communicate through rubble
surge tanks, are some prophylactic measures meant to prevent piscicolosis.
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BENTHIC INVERTEBRATES’ RESPONSES TO PHYSICO-CHEMICAL WATER
QUALITY: CALCULATION AND VALIDATION OF TAXON-SPECIFIC
THRESHOLDS

M. Leps™?, A. Sundermann®?, S. Leisner*?, P. Haase™?
!Senckenberg Research Institute, Department of River Ecology and Conservation
“Biodiversity Climate Research Centre (BiK-F)

Benthic invertebrates show significant responses to a suite of environmental stressors. Among
these are non-point source pollutants, such as nutrients and organic matter, following intensive
land use. However, the information on critical threshold concentrations at which taxa decline or
increase in frequency and abundance is missing for the large majority of taxa. For 473 benthic
invertebrate taxa, we derived genus- and species-level thresholds, reflecting aprubt changes in
abundance along gradients of nine fundamental water quality parameters (oxygen, chloride,
nutrients and organic load). Calculations were done using TITAN (Threshold Indicator Taxon
Analysis) and based on a dataset of 779 river sites in Germany. Threshold values were
validated using a smaller set of 172 additional river sites and compared with background and
orientation values defined as quality criteria for German rivers by the water authorities. For the
first time, we provide taxon-specific thresholds based on a set of high quality, field-derived
data. Our findings contribute towards a greater understanding of how water pollution affects
riverine biota. The calculated thresholds can act as a robust, empirical basis for establishing
assessment criteria, critical loads and other regulatory frameworks and tools in water
management practices.
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EFFECT OF REDUCED IMPACT LOGGING AND SMALL-SCALE MINING
DISTURBANCES ON STREAM FISH ASSEMBLAGES IN FRENCH GUIANA

S. Brosse’, L. Allard®, R. Vigouroux?
lUniversité Toulouse Paul Sabatier, UMR5174 EDB
2| aboratoire HYDRECO

Deforestation and mining are recognized as major threats to biodiversity, but in addition to the
well known impacts of clear cutting and industrial mining, the impact of cryptic threats such as
small-scale gold-mining and reduced impact logging remain little known. Here, we quantify the
impact of those disturbances on 201 fish assemblages dispersed throughout French Guiana
(139 pristine forest sites, 16 sites subjected to reduced impact logging, 24 sites with ongoing
small-scale gold-mining and 22 sites formerly gold-mined). We showed, a marked impact of
gold-mining on fish taxonomic structure. This effect was of strong magnitude and remained
significant after mining activity ceased. In contrast, the logging effect was of low magnitude,
although significant. From a functional point of view, gold-mining drives species assemblages
towards a decrease in the richness of small-sized stream habitat specialist species and
favours larger ubiquitous species. In contrast, logging negatively affected only the richness of
phytophagous species. These results show the detrimental effect of small-scale gold-mining on
fish assemblages as well as the slight effect of reduced impact logging. Since gold-mining is
one of the most widespread threats throughout the Amazonian region, particular care should
be given to controlling this, often illegal, activity.
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NON-NATIVE SPECIES INTRODUCTIONS BLURRED HISTORICAL
FUNCTIONAL BIODIVERSITY PATTERNS OF FRESHWATER FISH ACROSS
THE WORLD

A. Toussaint!, N. Charpin®, S. Brosse®, S. Villéger?
University Paul Sabatier - Laboratory 'Evolution & Diversité Biologique'
University Montpellier 2 - Laboratory 'Ecologe des Systémes Marins Cotiers'

In the current context of global biodiversity loss, colossal efforts have been devoted to
understand how biodiversity is threatened by human’s activities that are responsible from most
species introductions and extirpations. To date, introductions and extirpations have been
considered from a taxonomic point of view (i.e. species richness and species identity), but their
influence on functional biodiversity remains poorly studied. Determining the congruence
between taxonomic and functional facets of biodiversity is an urgent issue to understand how
the taxonomical changes (i.e. introductions and extirpations) had modified the functional
diversity of the communities. We here measured eco-morphological characteristics on more
than 9,600 freshwater fish species and assessed the functional structure of fish assemblages
in more than 800 river basins across the world. Quantifying introductions and extirpations
effect on fish functional diversity reveals a significant increase in the most invaded river basins.
Such trend did not match known spatial patterns of anthropogenic changes in taxonomic
diversity. Our findings suggest that the functional diversity increase through introductions
exceeds the increasing in taxonomic diversity. The emergence of new functional strategies
supported by the non-native species might modify the functioning of the most invaded river
basins across the world.
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ENVIRONMENTAL CHANGE IN GROUNDWATER-DEPENDENT HABITATS:
RESPONSE OF BENTHIC, HYPORHEIC AND PHREATIC INVERTEBRATE
COMMUNITIES TO HIGH AND LOW FLOW EVENTS

J. Durkota®
University College London

Variability in hydroclimatology is a primary influence on the distribution of benthic communities
in lotic ecosystems; however, its influence on organisms occurring in hyporheic and phreatic
habitats is less well understood as they are not often included in freshwater monitoring or
research programmes. This study assessed the composition and distribution of invertebrates
occurring in paired benthic, hyporheic and phreatic habitats in a lowland chalk aquifer in
southern England over four years. More than one hundred invertebrate species, including
some new to the British Isles, were identified using morphological and molecular techniques.
During normal conditions, community composition was found to be associated with depth,
suggesting distinctive assemblages in each habitat. However, community composition was
found to fluctuate between these habitats during periods of hydrological disturbance in
response to both direct and indirect changes in environmental parameters. The communities
recorded in each habitat responded differently to these disturbance events suggesting that
traditional monitoring may be an insufficient measure of lotic status. A greater understanding of
the distribution and requirements of fauna inhabiting hyporheic and phreatic habitats, and their
response to environmental change is essential for the conservation of these species and
management of lotic ecosystems.
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FUTURE HYDROPOWER DAMS AND THEIR CONSEQUENCES FOR THE
GLOBAL FRESHWATER MEGAFAUNA

C. zarfl', S. Jahnig?, J. Berlekamp®, K. Tockner® 4

'Eberhard Karls Universitat Tiibingen

?Leibniz-Institute of Freshwater Ecology and Inland Fisheries

3Institute of Environmental Systems Research, University of Osnabriick
*Freie Universitét

We are facing a major boom in hydropower dam construction. Economic development,
increasing electricity demand, and mitigation of climate change have stimulated dam building
activities globally, especially in emerging economies in Africa, South America and Southeast
Asia. Besides the advantages of this technology, however, a number of direct and indirect
consequences for freshwater ecosystems include changes in natural sediment, flow and
thermal regimes. From an ecological point of view, this leads to the loss of habitat types,
restricts dispersal pathways for aquatic organisms, and alters biodiversity. The charismatic
freshwater megafauna, i.e. all animals (fish, amphibians, mammals) that weigh more than 45
kg, is especially susceptible to flow alteration, habitat loss, and fragmentation. We combined,
at the global scale, comprehensive information on future hydropower dams with the
contemporary distribution patterns of freshwater megafauna species (
www.freshwaterbiodiversity.eu ). Based on these data, we identify hotspots of the freshwater
megafauna, their threat status, and the potential consequences of future hydropower dams.
These results not only allow identifying those areas that deserve major attention in respect to
conservation and management but also help raising awareness for the critical status of
freshwater biodiversity in general.
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TAXON-SPECIFIC UPPER AND LOWER WATER TEMPERATURE OPTIMA IN
BENTHIC INVERTEBRATES: LIMITS AND PROSPECTS FOR PREDICTING
SPECIES OCCURRENCES

A. Sundermann?, S. Leisner!, V. Schreiner®, P. Haase®
'Senckenberg Research Institute and Natural History Museum Frankfurt

Temperature is one of the key environmental variables that can affect species in aquatic
ecosystems. Exceeding thermal optima (upper or lower) will lead to the loss of species’
performance. To date, information on the upper and lower ends of water temperature optima is
missing for the large majority of benthic invertebrates. In our study, we aim to bridge this gap
by deriving upper and lower water temperature optima for benthic invertebrate taxa, using a
dataset which includes species data and temperature measurements of 417 taxa at 1,477 river
sites in Germany. For 49% of all analysed taxa, either a lower or upper temperature optimum
was determined. Taxon-specific temperature optima were validated by predicting the
occurrence of taxa at 512 sites and calculating the amount of true positives (TP), true
negatives (TN), false positives (FP) and false negatives (FN). Validation results revealed a
high TP rate (0.94) for taxa with a calculated upper temperature optimum and a high TN rate
(0.80) for taxa with a calculated lower temperature optimum. Limits and prospects of calculated
upper and lower water temperature optima for the prediction of taxon occurrences will be
discussed.
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MISFORTUNE NEVER COMES ALONE: THE ROLE OF BIODIVERSITY IN
STABILIZING ECOSYSTEMS EXPOSED TO MULTIPLE STRESSORS

M. Vanhamel*, F. T. Hanashiro’, E. Van Den Berg®, A. Gianuca®, J. Pantel?, L. De Meester"
'KU Leuven, Lab of Aquatic Ecology, Evolution and Conservation
°CNRS, Centre d'Ecologie Fonctionelle et Evolutive

Regime shifts are surprisingly common and there is increasing evidence they are more
predictable than their non-linearity suggests. Eutrophication is often the main driver behind
regime shifts in shallow waters and recent studies suggest that global warming could reinforce
this effect. We studied this combination of stressors in a mesocosm experiment in the summer
of 2014. We inoculated 192 x 200L mesocosms with a standardized bacterioplankton and
phytoplankton community then with zooplankton communities from 16 different ponds, within
the same nutrient range but varying from low to high zooplankton diversity. Over five months,
communities were exposed to factorial treatments of two temperature regimes (ambient and
ambient +4°C) and four different nutrient treatments (low, high, increasing from low,
decreasing from high). We measured Chlorophyll a and turbidity daily and sampled
bacterioplankton, phytoplankton and zooplankton communities every three days in all
mesocosms to monitor ecosystem responses and relate these to zooplankton diversity. We
also evaluated the effect of treatments on local adaptation in Daphnia magna. Our first results
indicate that treatments strongly impacted ecosystem state and functioning, community
compositions and even genetic composition within populations.
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INTRODUCING SCALE HIERARCHY IN MULTI-STRESS MODELS: TOWARDS A
BETTER ASSESSMENT OF HUMAN IMPACTS ON RIVER ECOSYSTEMS

B. Villeneuve?, J. Piffady’, D. Corneil*, A. Chandesris®, L. Valette!
'UR MALY, Irstea Lyon-Villeurbanne

Assuming that the structure and dynamic of stream habitats are determined by the surrounding
watershed, streams structures are now consensually considered as hierarchical systems.

Understanding the functioning of river ecosystem requires taking the organisation of its spatial
nested hierarchy into account.

Although few studies attempted to assess the response from biological organisms to pressures
and driving forces at different spatial scales, they failed at describing the pressure data as a
real hierarchical context.

Our objective was to introduce the hierarchical process of pressures and to test if the relations
between local scale pressures and biological organisms were influenced by physiographic
patterns.

We therefore developed a hierarchical model that relates benthic macro-invertebrate index to
hydromorphological and physico-chemical local pressures and assumed

that, due to streams hierarchical organization, organisms may respond differently to a specific
pressures pool, according to broader scale characteristics of the studied site.

Our results show a significantly improved understanding of macro-invertebrates response to
human pressures in precise geographic areas with specific natural conditions and catchment-
scale pressures.

We demonstrated that taking the

regional geographical and driving forces patterns in consideration improves the capacity of
understanding the response of biological organisms to local environmental pressures.
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HEAT SHOCK PROTEIN EXPRESSION IN DIAMESA LATITARSIS (DIPTERA,
CHIRONOMIDAE) UNDER NATURAL CONDITIONS

A. Tischler!, M. Egg*, B. Pelster, L. Fireder*
University of Innsbruck

Harsh environmental conditions make life difficult in high alpine streams. Diamesa latitarsis
(Diptera, Chironomidae) found ways to cope with those stressful conditions (e.g. low
temperatures). However, research on adaptations in alpine stream insects is still rare. This
study aims at demonstrating molecular adaptations through heat shock proteins (hsps) as they
are conserved representatives of the molecular stress-response. Individuals

of D. latitarsis were collected hourly from 9 am to 4 pm in two collateral streams at 2208 m
a.s.l., one glacier- and one groundwater-fed (kryl and krenal). Hsp70 and its constitutive form
hsc70 were measured on mRNA level using RealTime gqPCR. Expression patterns were
significantly higher in the kryal stream, suggesting an adaptation to its harsher conditions.
Furthermore, hsc70 showed about 7-fold higher expression levels than hsp70 in both streams,
indicating that the isoform might be more involved in stress-management than previously
thought. However, more studies under field conditions, with careful consideration of the diurnal
rhythmicity of this protein family, are essential to fully grasp the mechanisms behind heat
shock protein stress-response. Ultimately, the better understanding of aquatic insects’ survival
strategies will help to forecast the development of alpine insect-communities under the
proposed climate change scenarios.
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ARE 'NATURAL EXPERIMENTS’ USEFUL IN ASSESSING MULTIPLE-
STRESSOR IMPACTS IN STREAMS?

T. Muotka™®, H. Mykra?3, M. Annala®, M. Tolkkinen?
'University of Oulu, Department of Ecology
University of Oulu, Thule Institue

3Finnish Environment Institute

Most studies on multiple-stressor impacts in streams have focused solely on anthropogenic
stressors. However, human stressors often play out against natural stress gradients which may
profoundly modify the way that human-induced stressors affect ecological responses. We
demonstrate this by using examples from studies on the relative importance of an
anthropogenic (forest drainage) and a natural (naturally acidic stream water) stressor on
stream communities. Our study design was a replicated ‘natural experiment’ mimicking a
factorial set up.

The additional impact of forest drainage had no effect on diatom richness, antagonistic effect
on bryophytes, and additive effect on invertebrate richness. Diatom B-diversity decreased with
increasing stress while bryophyte B-diversity responded mainly to drainage. Beta-diversity of
leaf-decomposing fungi was lowest in the naturally acidic disturbed sites, suggesting that
human disturbance simplifies fungal assemblages in naturally stressful conditions. Leaf
decomposition rates did not differ between circumneutral and naturally acidic reference sites
but the effect of drainage was more pronounced in acidic than in circumneutral streams. In a
nutrient-addition experiment, nutrients enhanced leaf decomposition rates more in
circumneutral than in naturally acidic sites. Overall, our results show that well-replicated
natural experiments can provide a powerful tool for assessing multiple-stressor impacts at
realistic spatial scales.
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PECULIARITIES AND COMMUNITY STRUCTURE OF BENTHIC
MACROINVERTEBRATES IN DYSTROPHIC AND DYSEUTROPHIC LAKES IN
LATVIA.

D. Ozolins®, A. Skuja®, E. Parele!, G. Springe*
YInstitute of Biology of University of Latvia

Mires cover almost 5 % of the territory of Latvia. Present study is based on historical
macroinvertebrate data from lakes of Teici Nature Reserve and North Vidzeme Biosphere
Reserve. Bog lakes are unique freshwater habitats affected by specific environmental factors
such as brown water, high acidity, bottom covered with peat and lack of macrophytes. These
factors cause low biodiversity and the macroinvertebrate species number and density is lower
in comparison to other lentic habitats.

Altogether, macroinvertebrate samples were taken in 13 lakes of Teici Nature Reserve and 3
lakes of North Vidzeme Biosphere Reserve. Samples were collected using Ekman-Berge grab
sampler from the littoral and profundal zones. Some of the studied lakes are dyseutrophic with
mineral substrates and inflow of nutrients. Dyseutrophic lakes show higher diversity and
biomass of benthic macroinvertebrates than dystrophic lakes. Chironomids, oligochaetes
andcaddisfly larvae are the most diverse groups in studied lakes. The most abundant benthic
invertebrates of dystrophic lakes are chironomids and ghost midges Chaoborus flavicans. The
highest diversity and abundance of macroinvertebrates are found at the overhangs of coastal
vegetation in the bog lakes.

This study was supported by ESF project PUReST No. 1DP/ 1.1.1.2.0/ 13 /APIA/ VIAA/ 044.
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BENTHIC MACROINVERTEBRATE COMMUNITIES IN RAISED BOG
DYSTROPHIC WATERBODIES WITH DIFFERENT HYDROLOGICAL REGIME IN
LATVIA

A. Skujal, D. Ozolins', L. Dobkevica®
!Laboratory of Hydrobiology, Institute of Biology, University of Latvia

The aim of the study was to compare the benthic macroinvertebrate community structure at
small waterbodies of raised bogs in fen with near natural hydrological regime and in fen with
drained territories near to peat extraction fields. Study was conducted at two Natura 2000
areas and Restricted Nature Reserves, Cena Mire and Melnais Lake Mire, which are located in
the central part of Latvia. 5 small waterbodies were studied at each fen, were 4 replicates were
taken with hand net from the littoral zone vegetation. Waterbodies were characteristic with low
pH and conductivity. At near natural waterbodies inCena Mire the shoreline was covered with
typical fen vegetation and in the littoral zone with Carex sp., Sphagnum
spp.,Batrachospermum turfosum, filamentous Chlorophyta, but in drained areas of Melnais
Lake Mire - Pinus sylvestris, Ledum palustre, Calluna vulgaris and in littoral zone - Eriophorum
spp., Carex spp., Sphagnum spp. At both territories dominant benthic macroinvertebrate
groups were Diptera (Chironomidae, Chaoborus crystallinus), Odonata, Coleoptera,
Heteroptera, Hydrachnidia and Trichoptera. Benthic macroinvertebrate communities differed in
the composition of functional feeding groups and the drained territory was characteristic with
significantly higher productivity. Study was done in the frame of the ESF project PUReST No.
1DP/1.1.1.2.0/13/APIA/VIAA/044.
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MULTIPLE AGRICULTURAL STRESSOR IMPACTS ON STREAM
INVERTEBRATES: DNA BARCODING EXTENDS THE RESOLUTION OF
CLASSICAL ECOSYSTEM ASSESSMENTS

J. Macher!, R. Salis?, K. Blakemore?, R. Tollrian!, C. Matthaei?, F. Leese?
'Ruhr Universitat Bochum
University of Otago

Many freshwater ecosystems and their biodiversity are subject to multiple anthropogenic
stressors. Stressor responses are often studied using community measures and higher-order
taxonomic groupings as species identification is often difficult. However, species even in the
same genus may have very different ecologcial tolerances. DNA barcoding can improve
species identification, provide information on intraspecific genetic variation and thus population
vulnerability and adaptability. In this study, we sampled 43 stream sites in New Zealand
spanning gradients of the agricultural stressors fine sediment and nutrients. First, we used
morphology-based data to investigate macroinvertebrate community responses to stressors.
Then, we used DNA-barcoding data (COI gene) to specifically test whether two important
indicator taxa, Deleatidium spp. (n=520) and Potamopyrgus spp. (n=305), consisted of
several unrecognized species differing in their responses to stressors. Finally, we tested
whether stressors impacted on intraspecific genetic diversity. While Potamopyrgus spp.
consisted of only one species, Deleatidium spp. consists of 12 molecularly identified
species, whose stressor response profiles differed significantly. Potamopyrgus antipodarum
and one Deleatidium species showed higher intraspecific genetic variation in stressed
streams, while other species did not show any response in molecular diversity. Overall, our
results highlight the potential and importance of including genetic methods in freshwater
monitoring programs.
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AGRICULTURAL LANDSCAPES AND THE EFFECT OF PESTICIDES IN
TROPICAL STREAMS.

R. Blanca®', M. Andrés® 2
Centro de Investigacion de la Biodiversidad y el Cambio Climatico, UTI
Escuela de Biologia, PUCE

In highly biodiverse tropical countries, there is a strong conflict between the conservation of
highly diverse ecosystems and economically important productive areas. In Ecuador, the
current agricultural practices involve extensive use of pesticides, which effects on the
ecosystem are not yet understood in tropical streams. To increase our knowledge on the effect
of widespread used pesticides in tropical rivers of Ecuador, we studied streams in the Choco
biogeographic region, a hotspot of world’s biodiversity. We chose three different land uses:
Pristine montane rainforest, organic farms that included forest patches, and Palmito (Euterpe
edulis) harvested lands (with extensive use of Endosulfan used as insecticide, and Glyphosate
a herbicide). We studied three streams at each land use. All the studied streams had similar
size and altitude above sea level. We took quantitative and qualitative samples of
macroinvertebrates and periphyton. We also measured sediment, physic-chemical variables
and quantified the presence of pesticidesused in Palmito farmlands. Our results show a direct
relationship between the decline of certain macroinvertebrate groups (e.g. Anacroneuria,
Leptonema and Campylocia) and the use of pesticides in the Palmito croplands. Furthermore
we found that diversity losses in the streams crossing organic farms are negligible at
macroinvertebrate and periphyton level.
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IS DIVERSITY IMPORTANT AGAINST ENVIRONMENTAL FLUCTUATIONS? — A
DECOMPOSITION EXPERIMENT WITH AQUATIC FUNGI

A. Gongalves', M. Graga?, C. Canhoto!
'CFE - Centre for Functional Ecology, Dpt. of Life Sciences, Univ. of Coimbra
’MARE - Marine and Environmental Sciences Centre, Dpt. of Life Sciences, Univ. of Coimbra

Here we tested if species-rich fungal assemblages are functionally more efficient in leaves
degradation under environmental fluctuations than those of species-poor assemblages. We
manipulated temperature fluctuations in laboratory microcosms in which oak leaf discs were
inoculated with monocultures of aquatic hyphomycetes or random mixtures of three or eight
species and subjected to different temperature regimes, including three constant temperatures
and temperature fluctuation regimes. Temperature regime and identity of fungal species
inoculated in  monoculture microcosms significantly affected decomposition rates:
decomposition was slowest at the lowest temperature and on single species treatments when
compared with mixed assemblages with eight species across all temperature regimes. A
functional saturation seems to occur in the presence of a low (three) number of fungal species.
Litter decomposition was not inhibited by temperature fluctuating regime when compared with
constant temperature conditions. Ecosystem function seems to benefit from the presence of
multiple over single assemblages under environmental changes.
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ADAPTIVE PLASTICITY VERSUS CLONAL SELECTIVITY: WHICH IS THE
MOST IMPORTANT DRIVER OF CLADOCERAN SURVIVAL IN THE PRESENCE
OF FISH?

G. Lacroix®, E. Thébault?, A. Bertolo®

'CNRS, Institute of Ecology and Environmental Sciences (UMR 7618 iESS-Paris)
2CNRS, Institute of Ecology and Environmental Sciences (UMR 7618 iESS-Paris)
3Université du Québec a Trois-Riviéres

Phenotypic plasticity has long been suggested to be a key factor explaining Cladocera ability
to respond to changes in biotic environment (e.g. predation). On the other hand, recent studies
showed that adaptive plasticity explains only a small fraction of the intra-specific variability in
an important trait such as body length in Daphnia sp. across a gradient of fish predation. This
suggests that the long-term persistence of Cladoceran species is mainly achieved through
genetic adaptation. However, plasticity might still facilitate short-term population persistence
but its importance in population responses to changes in environmental pressures remains
largely unknown. We conducted a mesocosm study to assess the relative importance of
adaptive plasticity (response to fish kairomones) and clonal selection in Ceriodaphnia
pulchella, using fishless enclosures, enclosures with planktivorous fish, and enclosures with
fish confined in net cages. Our results indicate that only 17% of the size variability in
Ceriodaphnia was associated to adaptive plasticity after 4 weeks of experiment. This plasticity
was sufficient to induce an increase in Ceriodaphnia biomass. In parallel, we present a
theoretical model aimed at understanding the role of adaptive plasticity on clonal coexistence
and rapid evolution within populations.
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INDIVIDUAL-LEVEL TRAIT DIVERSITY AND CLASSICAL SPECIES-LEVEL
METRICS EXPLAIN ECOSYSTEM FUNCTIONING IN A COMPLEMENTARY
APPROACH

S. Fontana®, O. Petchey?, M. Thomas®, F. Pomati’
'Eawag, Department of Aquatic Ecology
University Zurich, Institute of Evolutionary Biology and Environmental Studies

Global environmental change can influence ecosystem processes directly or through changes
in the composition of natural communities. An important aspect of community composition is
represented by traits, namely individual-level features of organisms. Although theory predicts
that diversity in traits should relate in a more straightforward way to ecosystem processes than
species-derived diversity, trait diversity (TD) metrics are often neglected in the literature.
Furthermore, the majority of published TD metrics are designed for species-level trait values,
despite the undisputed importance of intraspecific variation in multidimensional trait space.
Since an individual-level perspective requires new concepts for TD, we propose two novel
metrics for trait richness (TOP = Trait Onion Peeling) and evenness (TED = Trait Evenness
Distribution). Together with an existing measure of trait divergence (FDis), they represent a
validated set of TD metrics combining inter- and intraspecific trait variation and showing the
expected behaviour when tested with simulated and real individual-level phytoplankton data.
This study contributes to the expansion of functional ecology towards individual-level dynamics
and enables to compare the contribution of species- and individual-level metrics in explaining
ecosystem processes. A complementary approach might explain how biodiversity change
mediates the effect of environmental change on ecosystem functioning.
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HOST-PARASITE INTERACTIONS IN CONTAMINATION SCENARIOS:
EXPOSURE OF TWO FUNGICIDES CAUSE DIFFERENT OUTCOMES IN A
DAPHNIA-METSCHNIKOWIA RELATIONSHIP

A. Cuco?, N. Abrantes?, J. Wolinska®, F. Goncalves®, B. Castro*
!Department of Biology and CESAM, University of Aveiro

“Department of Environment and Planning and CESAM, University of Aveiro
3Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB), Dept. II

Interactive stress scenarios between natural and anthropogenic stressors can influence natural
populations, bringing uncertainty in the assessment of associated risks. Our goal was to study
the simultaneous effects of contamination and parasitism to evaluate the outcome of this multi-
stressorinteraction. Thus, we exposed two Daphnia galeata genotypes (the host) to
contaminant (fungicide) or parasite (yeast Metschnikowia bicuspidata) challenges, or both,
during 21 days. Fungicides copper sulphate and tebuconazole were the selected
contaminants, given their common use and detection in agroecosystems. Copper reduced
Daphnia survival, whilst tebuconazole decreased its reproduction. Simultaneous exposures to
parasite and contaminant revealed different outcomes: a) the effects of copper and parasite
were mostly independent; b) tebuconazole suppressed infection in the studied period.
Additional experiments, which followed the host throughout its life span, confirmed that the
infection does not occur later in time in the presence of this fungicide. Given the importance of
host-parasite relationships, these findings are ecologically relevant. Therefore, our results
show that the interplay between contaminants and parasitism can lead to different interaction
outcomes, thus confirming the need of developing more studies with ecologically complex
scenarios.
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DYNAMICS OF AN EXPERIMENTAL MICROBIAL INVASION

F. Acosta', R. Zamor', F. Najar®, B. Roe?, K. Hambright
'Department of Biology, University of Oklahoma
’Department of Chemistry and Biochemistry, University of Oklahoma

Ecological dynamics underlying species invasions have been major foci in macroorganismal
ecology, but we know little about the ecology of microbial invasions. We studied the roles of
propagule pressure, nutrient supply, and biotic resistance to invasion by the invasive alga,
Prymnesium parvum, using microcosms containing natural freshwater microbial assemblages.
We also characterized the response of the receiving microbial community to invasion.
Microcosms were subjected to a factorial design with two levels of nutrient-induced diversity
and three levels of propagule pressure, and incubated for seven days. Successful P. parvum
invasion occurred in microcosms with high propagule pressure, while community diversity
played no role in invasion success. Invaded communities experienced distinctive changes in
taxonomic composition with decreased abundances of diatoms and cercozoans and increased
numbers of fungi. Many of these changes mirrored those observed during a natural P. parvum
bloom. The role of propagule pressure is particularly relevant for P. parvum in the southern
US, since it can form large, sustained blooms with intense downstream propagule pressure.
Human impact and global climate change are causing widespread environmental changes that
may facilitate P. parvum establishment in southern US systems. Coupled with strong
propagule pressure, many more systems could be at risk of invasion.
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EFFECTS OF HYDROMORPHOLOGICAL CHANGES ON THE STRUCTURE OF
BENTHIC MACROINVERTEBRATE COMMUNITIES IN STREAMS

D. Datcu’, G. RisNoveanu®
'Department of Systems Ecology and Sustainability, University of Bucharest

Hydromorphological changes, particularly flow and channel modification, represent one of the
main pressures that act on the structure and functions of stream systems. Despite the efforts
to answer the Water Framework Directive (WFD) requirements, sound indicators for assessing
the hydromorphological component of ecological river quality do not currently exist. This study
addresses the complex relationship between hydromorphological attributes and the biological
components of streams at different spatial scales, from microhabitat to catchment scale. We
hypothesise that changes in stream morphology and hydrology influence both directly and
indirectly the microhabitats and the benthic macroinvertebrate communities, generating the
homogenization of physical habitat and the reduction of abundance and species diversity,
subsequently affecting the flows of matter and energy, and also the ecosystem services that
these provide. Using the data gathered in accordance with the AQEM and RHS protocols the
ecological status of 11 streams (from pristine to heavily altered) within Prahova Catchment,
Romania was assessed based on biological, physico-chemical and hydromorphological
components and, subsequently, the effects of stream bed and banks changes were discussed.
We hope our results will allow adaptation and further development of the WFD classification
scheme related to surface waters beyond its current reliance upon biological and physico-
chemical elements.
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ONCE A LAND OF BIG WILD RIVERS: EUROPE’S BIG-RIVER MOLLUSCS AS
KEYSTONE SPECIES OF COLLAPSED ECOSYSTEMS

C. Altaba'
'EVOCOG, Universitat de les llles Balears

Native riverine ecosystems have been almost completely destroyed throughout Europe.
Natural dispersal mechanisms have been disrupted, leading big-river molluscs and associated
fishes to the brink of extinction. Long-lived and specialist species have suffered most heavily.
The catastrophic decline of freshwater and riparian molluscs is a global process, just older and
thus more advanced in Europe.

Arguably, Europe's wealth was triggered through harnessing and transforming its rivers.
Between the Mediterranean and Boreal regions, Europe was once a land of big wild rivers
carrying an enormous energy load, thus being major migration pathways for plentiful wildlife
and spreading seasonally over huge floodplains. Improvements in the ecological condition of
Europe's rivers and lakes are certainly being carried on in spite of several drawbacks.
However, recovering the functionality of big rivers is more than a matter of clean water and
fishways. The extinction of native species and the spread of invasive ones impose a heavy toll
on ecological restoration. In addition, too many European freshwater ecologists have never
seen or even conceived a wild river with its native fauna. Once revered and now thoroughly
tamed, it may be time to rethink what European rivers should be.
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EXPLORING THE USE OF PHYTOPLANKTON DIVERSITY AGAINST WATER
NUTRIENT POLLUTION AND FOR WASTEWATER TREATMENT PURPOSES

P. Venail*
YInstitut F.-A. Forel, University of Geneva

Nutrient pollution reduces the quality of water and alters the diversity, structure and functioning
of freshwater systems. Whereas strong correlations between nutrient pollution and
phytoplankton biodiversity have been established (e.g., eutrophication), and the importance of
diversity for the proper functioning of freshwater environments is well documented, studies
about the capacity of phytoplankton biodiversity to counteract nutrient pollution ofwater are
scarce. We experimentally explored the impact of the functional diversity of phytoplankton
communities on their capacity to use nitrogen as a resource using set of microcosm
experiments in which we manipulated the functional diversity of phytoplankton diversity and
measured nitrogen uptake, a function directly related to water quality and nutrient pollution.
Should our results validate the general hypothesis towards more functionally diverse systems
resulting in an improved reduction of nutrient pollution through a more efficient uptake of
nutrients, our findings would represents a valuable contribution to the study of the relationship
between biodiversity and ecosystem functioning, a discipline vital to human development as it
explores the importance of biodiversity as provider of ecosystem services. Ultimately, our
findings will be transferred to the wastewater industry sector to enhance current wastewater
treatment and make them more environmentally friendly.
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SPATIAL AND TEMPORAL PATTERNS OF BROWN TROUT POPULATION
VARIATIONS IN FRANCE: EFFECTS OF FLOW AND HABITAT CONDITIONS

B. Bergerot’, F. Cattanéo’
University of Applied Sciences Western Switzerland

Restoration of ‘more ecologically friendly’ flow regimes should rely on a good knowledge of
relationships between hydrological components and ecological processes. ldentifying direct
relationships between seasonal flow components and population variations, and understanding
how local habitat conditions could mediate this relationship, may constitute a basic step toward
the definition of environmental flow regimes. We investigated how year-to-year seasonal flow
characteristics and spatial habitat variables could interact to explain year-to-year changes in
brown trout abundances in 112 sites in France. Using information theoretic approach and
general linear modelling, we identified spatial habitat and seasonal hydrological variables
which explained O+ proportion, total and 0+ brown trout density variations. We showed that
changes in total and 0+ densities were mainly linked to changes in both high and low levels
during emergence period (daily flows exceeded 10% of the time, maximal flow over a 3 day
period and minimum flow threshold reached during 7 continuous days) and to a lesser extent
to local habitat conditions (i.e. river size), whereas 0+ proportions were only linked to high and
low flow variability during emergence period. To conclude, flow seasonality needs to be
considered in the understanding of brown trout population dynamics, particularly during
emergence for O+.
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PATTERNS OF PLANKTON IN HYPEREUTROPHIC LAGOON: EFFECTS OF
SPATIAL AND TEMPORAL FACTORS.

Z. Dorak®, L. Kéker', B. Oterler?, O. Gaygusuz', M. Albay*
YFisheries Faculty, Istanbul University, 34470 Laleli, Fatih
“Faculty of Science, Department of Biology, Trakya University, 22030

The seasonal distribution of plankton in a coastal lagoon Kiglikgekmece, Istanbul/Turkey has
been studied through a dataset, comprising the taxonomic composition and the abundance
distribution of both phyto and zooplankton, Chlorophyll-a, and environmental variables
measured during a one-year time series of monthly intervals. According to the environmental
variables lagoon was determined as a hypereutrophic character (TSI=77.86) due to pressure
of intensive industrial and urban wastes. During the study period Chlorophyll-a values were
determined between 0.89-849 pg L' (annual average 68.30 pug L™%). The phyto and
zooplankton communities were characterized by the presence of freshwater, estuarine and
marine species with a total of 117 taxa (59 taxa of phytoplankton and 58 taxa of zooplankton)
identified. The phytoplankton annual period dominated by Chlorophyta (37%) and Rotifers
made up the highest percentage of the total zooplankton, comprising 64.6% of all samples.
According to statistical results, both time of sampling (seasons) and sampling sites jointly had
significant effect both on phyto and zooplankton densities.

This study was financially supported by istanbul University Administrative Secretariat of
Scientific Research Project 28047.
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EPIDEMIC DIVERSITY: PARASITE-MEDIATED CLONAL REPLACEMENT IN
DAPHNIA

P. Turko?, E. Keller!, J. Wolinska?, C. Schoebel®, B. Keller?, C. Tellenbach?, N. Tardent?, P.
Spaak®

!Swiss Federal Institute of Aquatic Science and Technology (Eawag), Aquatic Ecolo

% eibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB)

3Swiss Federal Institute for Forest, Snow, and Landscape Research (WSL)

*Universitat Zirich, Institut fir Systematische Botanik

Members of the crustacean genus Daphnia display surprisingly high genotypic diversity, given
how populations are typically dominated by one of few clones. Clones can asexually attain
80% of a lake’s population. Where parthenogenesis occurs year-round, these genotypes could
achieve lasting dominance, but they even persist. This diversity may be explained by negative
frequency dependent selection, whereby common clones incur population-lessening costs,
opening niche space for rare clones. Parasites are often proposed as the agent of this
selection, as they should evolve to specialize on common hosts and eventually impose large
costs. We investigated this phenomenon using long term data from the parasite-host system in
Greifensee, Switzerland, where Daphnia are parasitized by the Ichthyosporidian Caullerya
mesnili. This data set combines fine temporal scale Daphnia genotype data with infection
status from 2001 until 2013, comprising over 20,000 Daphnia during 10 Caullerya epidemics.
We found that the Daphnia community is nearly completely divided into two alternating
subsets, one of which only occurs during epidemics and one of which occurs only between
epidemics. In support of our hypotheses, the 'epidemic' clones are nearly always detected on
exactly one sampling date, while those which appear between epidemics may persist for many
years.
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UNRAVELLING THE EFFECTS OF HYDROLOGY AND TEMPERATURE ON
FISH IN A MEDITERRANEAN REGULATED RIVER: A PREREQUISITE TO
ADJUST ENVIRONMENTAL FLOWS

F. C%ttaneol, V. Gouraud?, L. Tissot?, A. Barillier’, G. Carrel*, R. Chappaz®, D. Beaudou®, D.
Baril

'hepia Geneva - University of Applied Sciences Western Switzerland

“Electricité de France - LNHE

3Electricité de France - CIH

*|IRSTEA - UR Hydrobiologie

°Faculté des Sciences - IMEP

®*ONEMA - Délégation inter-régionale Méditerranée

The Durance, located in the southeast of France, is a highly regulated river, mainly for
hydropower production and irrigation purposes. Nevertheless, the river still has an impetuous
character and a significant fluvial dynamics when floods exceed dams’ capacity. The fish
assemblage of the Durance River is monitored annually since the early 1990s’. In this study,
we analyzed the responses of the fish assemblage to inter-annual changes in the seasonal
hydrology and temperature on 6 sites from the middle and lower Durance monitored between
1995 and 2011. Despite the high degree of flow regulation, the fish assemblage variability was
mainly linked to natural flow events resulting in dam spill-over, and in particular to the
magnitude of spring floods. Temperature influenced fish assemblage structure by promoting
certain species at the expense of other less thermophilic ones. Understanding the effects of
flow and thermal regimes on the fish assemblage at different sites and over the long term is a
key step to go toward sustainable management of water resources, especially for the
adaptation of environmental flows.
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‘TOXIC IN CROWDS’ — EXPLORING THE REGULATION OF MICROCYSTIN
PRODUCTION USING SMALL SCALE MESOCOSMS

H. Borges'?, S. Wood'?, J. Puddick?, D. Dietrich®, I. Hawes®*, D. Hamilton®
'University Of Waikato

?Cawthron Institute

3University of Konstanz

*University of Canterbury & Lincoln University

Toxic cyanobacterial blooms are increasing in prevalence globally. Of the known
cyanobacterial toxins the hepatotoxic microcystins are the most notorious. Laboratory studies
have shown correlations between microcystin quotas and a multitude of physiochemical
variables including nutrients, temperature and pH.

However, results are often ambiguous and usually induce only 3- to 4-fold changes in
microcystin production. Recent field-based studies by our research group manipulating
Microcystis cell densities in mesocosms resulted in an increase of ca. 20-fold in intracellular
microcystin over a 5 hour period. Further in-depth studies are required to establish whether
this is related to cell density or other bloom-related variables that can be mutually correlated
with cell density. In this study three separate mesocosm experiments were undertaken
investigating the effect of pH, light vs. dark, and nitrogen. Experiments were undertaken in 55
L mesocosm and lasted 6 hours. Samples 