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1. M. Belén ALFONSO1, 2,M. Cintia Piccolo1, 2, 3, Horacio E. Zagarese1,4and Gerardo M. E. 
Perillo1, 2, 5 

 
Zooplankton composition and seasonal dynamics from a saline shallow lake (La Salada, 
Argentina) 
 
1 Proyecto redes CONICET Pampa2 
2Instituto Argentino de Oceanografía (IADO - CONICET). Camino a la Carrindanga km 7, 
8000 Bahía Blanca - Argentina.  
3 Departamento de Geografía y Turismo, Universidad Nacional del Sur, 12 de Octubre y 
San Juan, 8000 Bahía Blanca - Argentina. 
4Laboratorio de Ecología y Fotobiología Acuática, Instituto de Investigaciones 
Biotecnológicas-Instituto Tecnológico de Chascomús (CONICET-UNSAM), Chascomús - 
Argentina. 
5 Departamento de Geología, Universidad Nacional del Sur, San Juan 670, 8000 Bahía 
Blanca - Argentina.  

Lakes from the Argentinean Pampean region are shallow, polymictic and generally 
eutrophic environments. Water residence time and salinity are highly variable and they 
are strongly affected by seasonal climate fluctuations and human activities. Due to its 
intermediate position in food webs, structure and dynamics of zooplankton may vary in 
response to these changes. The aim of this study was to determine the composition and 
temporal dynamics of the zooplankton community in La Salada Lake (39° 27’S - 62°42’ W). 
Physico-chemical (dissolved oxygen, pH, water temperature, salinity) and meteorological 
(air temperature, winds, precipitations) parameters were measured monthly between 
2012 and 2014. Also water depth and Secchi disk were measured. Subsurface water 
samples were collected for chemical and biological analysis (seston, nutrients, chlorophyll-
a). Zooplankton samples were obtained with a 47µm mesh net and preserved in 4% 
formaldehyde. The most representative species were Bracionusplicatilis, Synchaetakitina 
(Rotifera) and Apocyclops sp. (Copepoda). Total zooplankton abundances varied between 
2.8 ind. L-1 (winter) and 1307 ind. L-1 (summer). Water level fluctuations affected salinity 
values, mainly in winter when water from the main artificial affluent was introduced into 
the lake. Zooplankton abundances were mainly influenced by seasonal temperature 
fluctuations. On the other hand, zooplankton community seemed to respond to 
differences in precipitation, salinity and water level conditions observed between 2013 
and 2014. It worth highlighting that precipitation regime of the study area should be 
consider when proposing accurate water level managements for this saline and shallow 
ecosystem. 
 
 
2. Sarah L. BARTLETT1, Chelsea A. Weirch2, Todd R. Miller2 

 
Temporal Dynamics of Toxic Cyanobacterial Peptides in a Drinking Water Source 
 



1School of Freshwater Sciences, University of Milwaukee-Wisconsin, Milwaukee, WI, USA 
2Joseph J Zilber School of Public Health, University of Milwaukee-Wisconsin, Milwaukee 
WI, USA 
 
Large accumulations of cyanobacteria, their toxins (e.g. microcystin liver toxins) and 
secondary bioactive metabolites (CTSMs) threaten the health and sustainability of 
freshwater ecosystems due to their harmful effects on aquatic biota, humans, and other 
animals. Currently temporal patterns in CTSMs at sub- daily scales are unknown. Here we 
characterized the sub-daily variability of CTSMs in Lake Winnebago, a eutrophic 
environment in Wisconsin that serves as a drinking water resource to four major cities. 
Samples were collected 4X per day by an autosampler attached to a buoy over a drinking 
water intake. In addition, the buoy was equipped with chlorophyll and phycocyanin 
fluorometers to monitor for algal biomass. Ten CTSMs were targeted in this study, 
including four microcystins (LR, YR, LA, RR) and six bioactive peptides. Detection of CTSMs 
from lyophilized water samples was achieved using liquid chromatography-electrospray 
ionization tandem mass spectrometry. Of the ten CTSMs targeted, all were detected in the 
lake on at least one date with max combined levels of 30.49 ng/ml. Temporal variability 
showed that CTSM levels varied by orders of magnitude over the course of hours. A bloom 
event was recorded by buoy fluorometers. We observed that the maximum toxin 
concentration was most abundant prior to the onset of the bloom event, concomitant 
with diel cycling of the algal community. As such toxin concentration was not correlative 
with either chlorophyll or phycocyanin, but rather with diel cycling. This is the first study 
to provide an analysis of CTSMs in lakes at sub- daily scales. 
 
 

3. Alex BRAIDWOOD 
 
Buoy Listening – Iowa Lakeside Laboratory 
Sonification of buoy data from Iowa Lakeside Laboratory and West Lake Okaboji 
 
Graphic Design Department & Masters of Sustainable Design program, Iowa State 
University, Ames, Iowa, USA 
 
Buoy Listening - Iowa Lakeside Laboratory is a project that collects real-time and historic 
data gathered by the research buoy in West Lake Okoboji and converts it to sound 
through the development of a custom performance system. This process, referred to 
generally as sonification, allows the sensor data to be experienced in a different way. 
Sonifying data is the process of turning non-audio and nonmusical data into sound. It can 
be thought of as the audio equivalent to data visualization. The system developed for 
Buoy Listening maps sensor data values to ranges used for triggering virtual synthesizers, 
changing filter parameters, controlling field recorded sound files and modifying sample 
playback. The dynamic system starts with the latest data returned from the buoy and 
steps backwards through the records for a given time period. Nature sound field 
recordings made in the surrounding area are included to serve as a location-specific way 



of positioning the lake as part of a larger ecosystem. The intent of sonifying the buoy’s 
sensor data is to provide a different way of experiencing what is happening in and around 
the lake. By translating this data into an audio composition, the project allows a listening 
public to engage with the research occurring at the biological field station. If expanded, 
the resulting album of tracks would serve as a mechanism through which completely 
different types of audiences are engaged in the important work being done around these 
monitoring stations. 
 
4. SM BURKE and HK Swanson 

 
Historical changes in mercury (Hg) and primary productivity in three Arctic Alaskan lakes with 
different temperature regimes 
 
The University of Waterloo, Waterloo, Ontario, Canada 
 
Globally rising air temperatures are leading to longer lake “ice-free” periods and growing seasons, 
accelerated permafrost thawing, and increased primary productivity.  There is concern that this 
warming, which is expected to be accelerated in Arctic regions, will impact mercury (Hg) dynamics 
in freshwater systems.  The bioavailable form of Hg, methylmercury (MeHg), is a harmful 
neurotoxin which bioaccumulates in fish, and is actively formed in aquatic systems by anaerobic, 
methylating bacteria.  It is likely that inputs of inorganic Hg will increase from accelerated thawing.  
There is evidence that an increase in primary productivity could either bolster the bioaccumulation 
of Hg by stimulating methylating bacteria, or reduce it via bloom dilution.  Evidently, we have an 
incomplete understanding of these potential effects, especially in Arctic Alaska where data are 
scarce, and indigenous communities rely on fish for subsistence.  Using paleolimnological 
techniques, we hope to better understand the responses of Hg in these systems.  Our objectives 
are to: 1. assess historical changes in, and relationships between total mercury and primary 
productivity in three Arctic Alaskan lakes with different temperature regimes; 2. use additional 
available information (e.g. meteorological data, emissions data) to provide inferential context for 
the observed trends; 3. Gain a greater understanding of the dominant controls on the mercury 
dynamics in each of these lakes.  By observing historical trends in these lakes, we hope to better 
understand the impact of climate change on Hg dynamics to facilitate the forecasting of future 
changes.  

 
5. Eunju CHO1, George B. Arhonditsis2, Jeehyeong Khim1, Sewoong Chung3 
 
Modeling metal-sediment interaction processes: parameter Sensitivity assessment and 
uncertainty analysis 
 
1School of Civil, Environmental and Architectural Engineering, Korea University, Seoul, 
Korea 
2Ecological Modeling Laboratory, Department of Physical & Environmental Sciences, 
University of Toronto, Toronto, Ontario, Canada 
3Department of Environmental Engineering, Chungbuk National University, Cheongju, 
Korea 
 



Sensitivity and uncertainty analysis of contaminant fate and transport modeling have 
received considerable attention in the literature. Several attempts have been made to 
rigorously address issues related to model structure and input error. In this study, our 
objective is to elucidate the uncertainty pertaining to the modeling of micro pollutant-
sediment interactions in surface waters. The study site for this investigation is located in 
the middle reach of Geum River, one of the four major rivers in Korea, where two 
multipurpose dams have been built. We quantify model output sensitivity to five critical 
parameters; the settling velocity, critical deposition stress, critical erosion stress, metal 
partitioning coefficient between suspended sediment and water column, and metal 
partitioning coefficient between sediment bed and water column. Bayesian Monte Carlo is 
used to quantify the propagation of parameter uncertainty through the model and obtain 
the posterior parameter probabilities based on the corresponding priors and observed 
data. Our sensitivity analysis suggests that not only the partitioning coefficients of metals 
but also the critical stress values for cohesive sediment affect greatly the predictions of 
suspended sediment and metal concentrations. The delineation of periods related to 
different river flow regimes and the implementation of uncertainty analysis separately 
allowed optimizing the characterization of cohesive sediment parameters and effectively 
reducing the overall model uncertainty. We conclude by offering prescriptive guidelines 
about how Bayesian inference techniques can be integrated with contaminant modeling 
and improve the methodological foundation of uncertainty analysis. 
 
 
6. Blaize DENFELD1 Monica Ricão Canelhas1, Stefan Bertilsson1, David Bastviken2 and Gesa 
Weyhenmeyer1 

 

Constraints on methane oxidation in ice-covered lakes  
 
1Department of Ecology and Genetics/Limnology, Uppsala University, Sweden  
2Department of Thematic Studies – Environmental Change, Linköping University, Linköping, 
Sweden  
 
Lakes are important components of the global methane (CH4) cycle. In seasonally ice-
covered lakes, CH4 accumulates below ice and can potentially lead to high episodic CH4 
emissions at ice-melt if not oxidized by methane-oxidizing bacteria (MOB). So far, the 
constraints (e.g. temperature, substrate, and environment) on CH4 oxidation in ice-
covered lakes are still unclear. To fill this knowledge gap CH4 oxidation potential was 
studied in a diverse set of seven ice-covered lakes by incubating water at 2 ˚C amended 
with a CH4 concentration of 100 μM over the course of one month. In addition, to 
investigate substrate and temperature constrains on CH4 oxidation, lake water from one 
of the seven lakes was incubated at 4 different temperatures (2, 4, 10 and 20 ˚C) and 4 
different CH4 concentrations (1, 10, 100, 1000 µM). We found that 3 out of the 7 lakes 
showed significant CH4 oxidation, corresponding to decreased CH4 concentrations, 
increased δ 13C-CH4 signals and an increase in the relative abundance of MOB. These had 
higher initial nutrients (particularly phosphate). The fraction of CH4 oxidized during the 



incubation differed between the 3 lakes ranging from 8 to 41 %. Change in temperature 
and CH4 supply did not appear to have an effect on CH4 oxidation in the one lake tested, 
as CH4 oxidation remained below the detection limit in all treatments. We conclude that 
CH4 oxidation in ice-covered lakes is variable between lakes, thus, the amount of CH4 that 
is emitted to the atmosphere at ice-melt is lake-specific. 
 
 
7. Jonathan DOUBEK1, Mike Lavender2, Amanda Winegardner3, Marieke Beaulieu4, Patrick 
Kelly5, and Jason Stockwell6 
 
Drivers of zooplankton abundance and richness across the continental USA 
 
1Department of Biological Sciences, Virginia Tech, Blacksburg, Virginia, USA 
2Department of Biology, Queen’s University, Kingston, Ontario, Canada 
3Department of Biology, McGill University, Montreal, Québec, Canada 
4Département de géomatique appliquée, Université de Sherbrooke, Sherbrooke, Québec, 
Canada 
5Department of Biological Sciences, University of Notre Dame, Notre Dame, Indiana, USA 
6Rubenstein Ecosystem Science Laboratory, University of Vermont, Burlington, Vermont, 
USA 
 
Zooplankton play a vital role in regulating water quality in lakes and reservoirs. Changes to 
zooplankton community structure have the potential to alter food web dynamics and 
ecosystem services. Although many studies have examined drivers of zooplankton 
communities at the local scale, less is known about these relationships at the ecoregional 
and continental-scales. We used data collected as part of the 2007 EPA National Lakes 
Assessment to examine how catchment and limnological drivers affect zooplankton 
abundance, richness, and community structure across the continental U.S., across 
different ecoregions of the U.S., and between natural lakes and reservoirs. Preliminary 
analyses indicate that limnological variables were stronger predictors for zooplankton in 
individual U.S. ecoregions compared to continental-scale patterns. The relative 
importance of individual drivers on zooplankton differed across the U.S., consistent with 
differences in land use practices and history. In addition, we found that zooplankton 
abundance and richness were significantly lower in reservoirs, especially of copepods, 
compared to natural lakes. We hypothesize that shorter hydrological residence times in 
reservoirs greatly impact taxa that take longer to reach reproductive maturity. 
Significantly more of the variation in zooplankton communities was explained in natural 
lakes compared to reservoirs; however, we were able to predict up to 60% of the variation 
in zooplankton metrics in reservoirs after accounting for additional reservoir 
characteristics. Our results indicate that the relative importance of different drivers on 
zooplankton change across different ecoregions of the U.S., and that the management 
type of reservoirs is vital in understanding reservoir zooplankton dynamics. 
 
 



8. Hilary DUGAN1,2, Sarah Bartlett3, Samantha Burke4, Jonathan Doubek5, Flora Krivak-
Tetley6, Nicholas Skaff7, Jamie Summers8, Kait Farrell9, Ian McCullough10, Anna M. 
Morales-Williams11, Derek Roberts12, Facundo Scordo13, Zutao Yang7, Paul Hanson1, Grace 
Hong4, Kathleen Weathers5 

 
A macrosystems study of global chloride trends, drivers, and ecological impacts in lakes 
 

1 University of Wisconsin-Madison, USA, 2 Cary Institute of Ecosystem Studies, USA, 3 

University of Wisconsin-Milwaukee, USA, 4 University of Waterloo, Canada, 5 Virginia 
Polytechnic Institute and State University, USA, 6 Dartmouth College, USA, 7 Michigan 
State University, USA, 8 Queen’s University, Canada, 9 University of Georgia, USA, 10 
University of California-Santa Barbara, USA, 11 Iowa State University, 12University of 
California-Davis, 13Instituto Argentino de Oceanografia/Universidad Nacional del Sur, 
Argentina 
 
Chloride is naturally occurring in freshwater lakes but can have adverse ecological impacts 
if concentrations rise above background levels. Many lakes worldwide have experienced 
increased chloride concentrations in recent decades. Regional drivers include natural 
processes (e.g., sea salt deposition and drought) and anthropogenic influences (e.g., 
runoff from road salt and agricultural fertilizer, and discharge of industrial effluent). While 
lake chloride trends and drivers have been studied at the watershed scale, there have 
been few regional trend analyses. We have compiled a dataset of long-term (> 10 years) 
chloride concentrations in over 500 freshwater lakes, ponds, and reservoirs worldwide 
(>0.04 ha), predominantly in the United States, Canada, and Europe. The geographic and 
morphometric range of lakes in this dataset allows us to assess the influence of lake and 
watershed parameters, ecoregion, climate, near-shore road density, and coastline 
proximity on relative changes in chloride concentrations. In the United States, we 
generally find urban lakes have strong positive trends in chloride concentrations, whereas 
remote lakes have stable or decreasing chloride levels. In states with seasonal road-salt 
application, the percent impervious surface, a proxy for road density, within 200 m of a 
lake is strongly correlated with increases in chloride. Additionally, preliminary analyses 
indicate potential threshold effects of chloride concentrations on phytoplankton and 
zooplankton communities. At high chloride concentrations, we find significant decreases 
in planktonic abundance and richness. The water quality and plankton ecology of 
freshwaters worldwide are vulnerable to changing salt concentrations; proper 
management is crucial to reduce or maintain lake salt concentrations. 
 
 
9. Kaitlin J. FARRELL and Amy D. Rosemond 
 
Utilizing annual data from an undergraduate ecology class to study changes in a 
monomictic reservoir  
 
Odum School of Ecology, University of Georgia, Athens, Georgia, USA 



 
Anticipating how stressors such as nutrient pollution and climate change may alter the 
structure and function of a lake over time is challenging, but the use of other lakes as 
proxies may prove useful. Small, monomictic reservoirs, such as those found in the 
southeastern United States, are considered potential sentinels of how more northern, 
dimictic lakes may fare in a changing climate, if warming temperatures reduce or 
eliminate winter stratification. Here, we present an analysis of trends in Lake Oglethorpe, 
a small (30 ha), monomictic impoundment in Georgia, USA, that has recently been 
intensively studied once per year by students in a mixed undergraduate/graduate-level 
freshwater ecology class. We assess whether we can use the class data to detect changes 
in lake physical, chemical, and biological properties over the 8-year period from 2008-
2015. Specifically, we compared temperature and dissolved oxygen profiles over time, and 
determined whether Lake Oglethorpe has become more eutrophic since student 
measurements began. By comparing student-collected data to previously published 
values, we determined that while late-summer anoxia is occurring at similar depths as in 
the time period from 1978-1994, dissolved inorganic phosphorus is steadily increasing, 
with mean SRP concentrations increasing over 2.8x between 2008 and 2015. While overall 
phytoplankton abundance did not significantly vary over time, the relative abundance of 
cyanobacteria in the phytoplankton community rose nearly 1.5x since 2008. These 
changes suggest that ongoing stressors from climate and land use may alter the structure 
and function of Lake Oglethorpe, and similar reservoirs throughout the southeastern 
United States.  
 
 
10. Bruce R HARGREAVES 
 

High-frequency hydrologic and heat budget monitoring in a small temperate lake: 
comparing mass transfer, Bowen Ratio Energy Budget, and surface renewal methods. 
 
Department of Earth & Environmental Sciences, Lehigh University, Bethlehem, 
Pennsylvania, USA 
 
A heavily-instrumented small lake in NE Pennsylvania, USA (Lake Lacawac) has been 
equipped with a high-resolution lake level sensor, meteorologic sensors, water column 
thermistors, surface IR thermometer, net radiometer, and a fine wire thermocouple 
(latter to measure air temperature at 1 m above water 10 times/second).  High frequency 
data from the past 12 months was used to adjust hourly estimates of outflow + seepage 
until calculated lake levels matched measured lake levels throughout the 12m period.  
Calculating lake level involves summing measured precipitation, calculated outflow + 
seepage, and calculated evaporation (latter using a published convection-sensitive mass 
transfer equation).  Integrated heat content of the lake is calculated from the array of 
water column thermistors.  These data are then compared with water and heat flux 
calculations using different high frequency sensors and models. 
 



 
11. Thomas C. HARMON1, Daniel Conde2, James Rusak3, Brian Reid4, Anna Astorga4, 
Gerardo M. Perillo5, M. Cintia Piccolo5, Facundo Scordo5, Mariana Zilio6, Maria I. Velez7, 
Natalia Hoyos8, Jaime H. Escobar8, Sandra R. Villamizar1, Henry Pai1, Beverley Wemple9, 
Stephanie Pincetl10, and Sudeep Chandra11  

 

Sensing the Americas’ Freshwater Ecosystem Risk (SAFER): Looking Backward and 
Forward after Three Years 
 
1University of California, Merced, USA  
2Universidad de la República, Uruguay  
3Queen’s University and Ontario Ministry of the Environment, Canada  
4Universidad Austral de Chile, Chile  
5CONICET & Universidad Nacional del Sur, Argentina  
6CONICET, Argentina  
7University of Regina, Canada  
8Universidad del Norte, Colombia  
9University of Vermont, USA  
10University of California, Los Angeles, USA  
11University of Nevada Reno The SAFER  
 
Project began in 2012 with the goal of creating a framework for understanding and 
managing risks to aquatic ecosystems and the services they provide across strong 
ecological, climatic and human (social, economic, cultural) gradients. The SAFER Project 
team started with 8 investigators and 6 study sides located in Canada, USA, Colombia, 
Uruguay, Argentina and Chile. Over the past three years, we have grown to 14 
investigators and over 20 graduate students. We have developed a strong aquatic sensing 
infrastructure and now have instrumented buoys and other instruments at sites 
throughout the Americas. Using our screening-level approach and historical ("paleo") data 
to characterizing ES risk, we have identified prospective SAFER sites that help fill gaps in 
terms of ecosystems, environment, and human factors. Candidate SAFER sites include 9 
lakes and 3 river basins in the USA, Argentina, Bolivia, Peru, Guatemala, and Colombia. 
Beyond science and engineering tasks, major SAFER activities include (1) Watershed 
stakeholder engagement through surveys, interviews and workshops, (2) Graduate 
student short courses, and (3) Educational outreach, including publication of our first 
children’s book. 
 
 

12. Peter D.F. ISLES1,2, Yaoyang Xu2, Jason D. Stockwell1, Andrew W. Schroth2,3 
 
Climate-driven changes in energy and mass inputs alter N:P stoichiometry differently in 
deep and shallow sites in a large lake 
 
1 Rubenstein Ecosystem Science Laboratory, University of Vermont, Burlington, VT USA 



2 Vermont EPSCoR, University of Vermont, Burlington, VT, USA 
3 Department of Geology, University of Vermont, Burlington, VT, USA 
 
The balance of nitrogen (N) and phosphorus (P) is a key factor controlling the 
phytoplankton community in lakes and the likelihood of cyanobacteria dominance. 
Concentrations of N and P in lakes may be affected differently by nutrient delivery from 
watersheds and by changes in rates of internal nutrient cycling driven by physical 
conditions such as temperature and stratification, and both nutrients and energy inputs 
are likely to change with climate warming. Responses of lake nutrients to changing climate 
may be different in deep stratified basins and in shallow basins, where lake sediments are 
a site for both nutrient release and nutrient removal. In this study, we use 23 years of 
monitoring data to compare long-term trends in total N (TN), total P (TP) and TN:TP at 15 
sites in Lake Champlain to external nutrient inputs as well as long-term meterological 
trends. We find that TN:TP has declined sharply lake wide, particularly in the past decade. 
In deep sites, these declines appear to have been driven by the ratio of dissolved N:P in 
tributary inputs and by decreases in hypolimnetic dissolved oxygen. In shallow sites, 
declines in N:P appear to be primarily driven by long-term increases in temperature and 
decreases in wind speeds. These patterns suggest that while shallow and deep lake 
segments are likely to respond to different external drivers, both are likely to experience 
declines in N:P and increases in cyanobacteria dominance if historical trends in 
environmental change continue. 
 
 
13. Eleanor JENNINGS1, Bas Ibelings2, Elvira de Eyto3, Don Pierson4, Alo Laas5, Biel 
Obrador6, Ian Jones7, Lisette de Senorpont Domis8, Giovanna Flaim9, Rafa Marce10, 
Glen George11, and Amelia Stronmberg12. 
 
Linking Lakes across EUROPE – the NETLAKE COST Action 
 
1 Dundalk Institute of Technology, Ireland. 
2 University of Geneva, Switzerland. 
3 Marine Institute, Ireland. 
4 Uppsala University, Sweden. 
5 Estonian University of Life Sciences, Estonia 
6 University of Barcelona, Spain. 
7 Centre for Ecology and Hydrology, United Kingdom. 
8 Netherlands Institute of Ecology (NIOO), Netherlands. 
9 Fondazione Edmund Mach, Italy 
10 Catalan Institute for Water Research (ICRA), University of Barcelona, Spain 
11 University of Aberystwyth, UK 
12 Utvecklingscentrum för Vatten, Sweden. 
 
The over-arching objective of the NETLAKE EU COST Action (ES1201) 
(www.netlake.org) is to establish a network of European scientists, technologists, 

http://www.netlake.org/


managers and stakeholders focused on the development and application of sensor 
technology for the protection of European lakes and reservoirs. The Action runs 
from 2012-2016 and funds networking meetings, workshops, training schools and 
scientific missions. Many members are also in GLEON and there are strong links 
between the two sister organisations.  Deliverables include a metadatabase of 
instrumented sites, case studies on management-relevant topics, best practice 
protocols on deployment and buoy data analysis, and a citizen science programme 
to involve local communities in the protection of water resources.  The Action also 
has strong links to the Cyanocost Action and this year is undertaking a European 
MultiLake Survey on cyanobacterial blooms led by Bas Ibelings and Evanthia 
Mantzouki of University of Geneva.  The key deliverable, however, has been the 
establishment of the NETLAKE network itself.  There are 25 European countries 
participating, and are now 35 sites in the NETLAKE metadatabase.  The Action is 
helping to promote high frequency monitoring on lakes and is bridging 
communication gaps between new and established researchers, between scientists 
and managers, and between scientists and local communities. 
 
 
14. REN Jie1,4, ZHOU Tao2, Zhu Guang-wei1, JIN Ying-wei1, CUI Yang1, XU Hai1, ZHU Meng-
yuan1, XIA Ming-fang3 & CHEN Wei-min1 

 
Community Structure of Diatom in Reservoirs Located at South of Jiangsu Province, 
China and its Control Factors 

 
1 Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, 
210008, P.R. China) 
2 Liyang Environmental Monitoring Station，Liyang, 213333, P.R. China） 
3 Taihu Water Pollution Control Office of Jiangsu Province, Nanjing, 210013, P.R. China)  
4 Sino-Danish Center for Education and Research, Beijing, 100190, P.R. China) 

 
In order to understand the community structure of Bacillariophyta and its controlling 
factors in reservoirs located in the Southeast, China, under the geographic background of 
hills landscape and humid climate, 18 reservoirs were investigated in June, 2015, covering 
water quality, and the community structures of phytoplankton. The correlations between 
planktons with nutrients, water depth, storage capacity, etc. were analyzed, with special 
emphasis on Bacillariophyta. The results show that studied reservoirs are in mesotrophic 
or eutrophic state with high total nitrogen concentrations; total phosphorus and trophic 
level index are both correlated with phytoplankton biomass. Phormidium is the 
dominating genera among phytoplankton in terms of density; with respect to biomass, 
Bacillariophyta, Chlorophyta and Cyanophyta are the top three phylum, and 
Bacillariophyta accounts for 46.8% of the total phytoplankton biomass, becoming the 
most important resulting algae abnormal propagation; Synedra (51.5%) and Cyclotella 
(21.4%) are the main dominating genera in Bacillariophyta, together with Achnanthes and 



Melosira. Deep water is favored by Bacillariophyta to dominate among different phylum. 
Larger ratio between catchment and reservoir storage capacity can cause the increase of 
trophic level and chlorophyll, and benefit the shift of dominating phytoplankton from 
Bacillariophyta to Chlorophyta and Cyanophyta, by which, the risk of algae bloom will be 
increased. It reveals that to alleviate the risk of algae bloom and protect drinking water 
resources, catchment management is crucial for the studied reservoirs. The establishment 
of nutrient reduction strategies need to consider the features of each individual reservoir, 
i.e. water depth, ratio between catchment and capacity. 
 
 
15. Kim KEONHEE1, Junghwan Park1, Koung-A You2, Byung-Jin Lim2, Jaebum Kim3, 
Youngchul Cho4 and Soon-Jin Hwang1 

 
Analysis of cyanobacterial community and saxitoxin-producing gene diversity using Next 
Generation Sequencing (NGS) in the North Han River 
 
1 Department of Environmental Science, Konkuk University, Seoul, Korea 
2 Han River Water Environmental Research Center, NIER, Yangoyung, Korea 
3Department of Animal biotechnology, Konkuk University, Seoul, Korea 
4 Department of Environmental Engineering, Chungbook National University, Chungjoo, 
Korea 
 
To examine saxitoxin production potential of cyanobacteria community in North-Han River 
(Sambong-ri), the cyanobacterial community analysis and identification of saxitoxin-
producing gene (sxtA, sxtG) were conducted using Meta genomics and Next Generation 
Sequencing (NGS), respectively. Plankton net and grab sampler were used to collect the 
vertical water column samples and sediment samples from which DNA was extracted. 
Whole DNA fragment library of the community was constructed by shotgun-metagenomic 
analysis for the cyanobacterial community analysis which consists of five stages of the 
metagenome analysis pipe line (i.e. Quality control > Assembly > Gene prediction > 
Alignment > Taxonomic annotation). Moreover, phylogenetic clusters were analyzed for 
saxitoxin gene diversity using saxitoxin-roducing gene PCR primer. Cyanobacterial 
community analysis by NGS revealed 39 genus and 47 species, the diversity of which 
exceeds by 50% of the same community observed by microscope. The most abundant 
genera were Microcystis, Anabaena, Cyanobium, Scynechococcus which accounted for 
more than 90% of the whole community, whereas other 35 genera constituted less than 
10%. Among the cyanobacteria community from Sambong-ri, 6 species are known as the 
producer of saxitoxin: Aphanizomenon flos-aquae, Planktothrix agardhii, Lyngbya 
aestuarii, Cylindrospermopsin raciborskii, Scytonema cf. crispum and Anabaena circinalis. 
However, the sxtA gene was evident only in Scytonema sp. and sxtG in A. circinalis and A. 
flos-aquae. The analysis also revealed unknown saxitoxin producing genes belonging to 
cyanobacteria among the community of Sambong-ri. Our result indicates that not all the 
cyanobacteria species previously reported as saxitoxin-producer synthesizes saxitoxin. 
This suggests that the saxitoxin production is rather strain-specific than species-specific 



and mere observation of toxic species through microscope would not be sufficient for 
forecasting toxic cyanobacteria bloom. 
 
16. Donghwan KIM, Yoonhee Kim, Bomchul Kim 
 
The Effect of Phosphorus Removal from Sewage on Water Quality in Lake Uiam 
 
Turbidity currents often develop after storm events, deliver phosphorus can lead to lake 
eutrophication (Heo, 1998). An increase in BOD could be a reason why effluent from a 
nearby sewage treatment plant to public waters is not always a key factor in improving 
the water quality of the receiving water body (Lee, 2006). The purpose of this study is to 
calculate phosphorus loading to Lake Uiam and to analyze autochthonous organic matter 
in Lake Uiam. Additonally we aim to construct a model which can help understand water 
quality issues in Lake Uiam using CE-QUAL-W2. The study area includes Lake Uiam and 9 
inflowing streams to Lake Uiam. Lake Uiam is located in Chuncheon city, and water volume 
is 80 million tons. The hydraulic residence time is very short, about 6 days. Based on the 
model structure of the US Army Corps of Engineer’s CE-QUAL-W2, the lake was divided into 
5 branches, 56 longitudinal segments and 27 vertical layers and vertical profiles of water 
temperature and current velocity simulated five years. In Uiam lake, sewage treatment 
plant outflow was effluent 48 percent of total TP on dry season. Sewage treatment plant 
outflow is judged to have a big influence algae growth in Uiam lake. The results from the 
simulation generally agreed well with field observations and satisfactory replicated many 
factors. The first case for modeling was a reduction of phosphorus in municipal 
wastewater. In this case, TP and Chl.a decreased 24 and 54 percent. The second case 
involved moving the outlet of municipal wastewater treatment plant from the present 
location to the hypolimnion of lake. In this case, TP and Chl.a concentrations decreased 8 
percent and 50 percent. Organic matter in Lake Uiam showed much higher autochthonous 
sources compared to terrestrial inputs. TP loading represented high peak loading during 
storm runoff from discharge of Chuncheon dam and Soyang dam. But nearly all TP loading 
during the dry season was from the discharge of the sewage treatment plant. Modelling 
results showed a phytoplankton biomass decrease in Lake Uiam, if the outflow of sewage 
treatment plant is discharge to the hypolimnion of lake or TP loading from sewage 
treatment plant decreases resulting from advanced treatment. 
 
 
 
17. Yu LI1,2, Paul Hanson2, Karen Moore3,  Emmet Owens3, Lorraine Janus3, Richard Van 
Dreason3 

Dissolved Oxygen and Phytoplankton Seasonality in New York City (NYC) Reservoirs of 
Contrasting Trophic Status   

1 Institute for Sustainable Cities, Hunter College, City University of New York, 695 Park 
Avenue, New York City, New York 10065, USA.  



2 Center for Limnology, University of Wisconsin-Madison, 680 N Park Street, Madison, 
Wisconsin 53706, USA. 
3 Bureau of Water Supply, New York City Environmental Protection, 71 Smith Avenue, 
Kingston, New York 12401, USA. 
 
An increase in human activities and associated increased nutrient loading have resulted in 
eutrophication and water quality degradation in lakes and reservoirs worldwide. This 
study considers two New York City water supply reservoirs (Cannonsville and Neversink) 
with differing trophic states to investigate dissolved oxygen (DO) and phytoplankton 
dynamics. Seasonal patterns of water temperature and DO profiles were examined, and 
the dominant phytoplankton species were identified in both reservoirs during 2007 and 
2008. Based on the phytoplankton identification, six functional groups were chosen to 
characterize the successional patterns of phytoplankton in the two reservoirs. Capturing 
the successional patterns and oxygen dynamics are important steps in the application of 
the LakeMetabolizer software, and in simulations using the GLM-FABM-AED models to 
predict primary production and carbon cycling. This work may ultimately help in planning 
management of reservoirs in a regional water supply that serves more than 9 million 
residents in NYC and upstate communities under changing climate conditions.  
 
 
18. Ezekiel LU and Jeng-Wei Tsai 
 
How do ecosystem metabolism affect the metal accumulation through food web in a 
constructed wetland. 
 
Department of Biological Science and Technology, China Medical University, Taichung, 
Taiwan 
 
Metal pollutions in aquatic ecosystem remain a global concern, because metals can 
biomagnify through the food web to harmful levels in producers, predators or consumers. 
Understanding whole ecosystem metabolism (EM) in the natural environment is critical 
for management, because gross primary production (GPP) and ecosystem respiration (ER) 
are the major metabolic pathways of carbon and provide a measure of the overall 
biological activity of an ecosystem. Because EM of freshwater provides a fundamental 
index of cross-ecosystem connectivity that respond to natural and human disturbances. 
Our purposes are (1) to investigate the relationship between bioaccumulation factor (BAF) 
in aquatic species (Tilapia, Periophthalmini, Shrimp) and ecosystem metabolism. We use 
water quality sonde to monitor water’s dissolve oxygen (DO), temperature, pH, salinity. 
Heavy metals (Se, Zn, Cu, Ni, Mn, Cr, Hg, Cd, Pb, As) in aquatic organisms was measured by 
ICP-MS. The results showed that most metals in shrimps have highest BAF level among 
three species. BAF of Cd, Cr, and Cu in shrimps are higher than other metals and have 
significant difference between seasons. Pb, Cu and Zn have significant correlation with ER. 
As and Mn have significant correlation with GPP. Mn, Ni and Se have significant 
correlation with NEP. We hypothesize that the addition of easily degradable organic 



materials during the periods of higher GPP in wetland might consequently facilitate 
microbial activity, maximize the mineralization of recalcitrant organic matter associated 
with heavy metals by heterotrophic process (i.e. ER) and thus stimulate the metal 
biomagnifications. 
 
 
19. Ryan P. McCLURE1, Jonathan P. Doubek1, Zackary W. Munger2, Barbara R. 
Niederlehner1, & Cayelan C. Carey1 

 
Dynamic responses of greenhouse gases to whole-ecosystem manipulations in a 
eutrophic reservoir. 
 

1Department of Biological Sciences, Virginia Tech, Blacksburg, Virginia, USA  
2 Department of Geosciences, Virginia Tech, Blacksburg, Virginia, USA 

 
Climate models predict increased air and water temperatures in many regions, thereby 
increasing the magnitude of hypolimnetic hypoxia and thermal stratification in water 
bodies. Simultaneously, it is predicted that the frequency of intense storms may also 
increase, resulting in intermittent periods of oxic, mixed conditions and hypoxic, 
stratified conditions. Dynamic hypolimnetic oxygen concentrations and thermal 
stratification could substantially alter the production of greenhouse gases in 
freshwaters, particularly carbon dioxide (CO2) and methane (CH4). To examine the 

effects of these climate change impacts, we directly manipulated hypolimnetic oxygen 
concentrations and thermal stratification at the whole-ecosystem level and explored 
the responses of carbon dioxide (CO2) and methane (CH4), as well as the electron 

acceptor pathways leading to carbon mineralization. We mixed the epilimnion of a 
small, eutrophic reservoir and intermittently oxygenated the reservoir sediments 
during the summer of 2015. Throughout the summer, we observed dissolved CH4 
concentrations ~7500 times higher than atmospheric levels. Interestingly, these high 
CH4 concentrations occurred at the metalimnion during periods of hypolimnetic 

oxygenation, after epilimnetic mixing events ended. During hypolimnetic oxygenation, 
CO2 concentrations increased to >13,000 ppm at the sediments, likely from the 

stimulation of aerobic respiration. In the anoxic metalimnion, we observed shifts in the 
availability of electron acceptors that coincided with the initiation of methanogenesis. 
Our preliminary data suggest that altered thermal stratification and hypolimnetic 
oxygen conditions will considerably alter greenhouse gas production in reservoirs. 
Given the global increase in reservoir construction, it is vital that we understand how 
greenhouse gas production in these ecosystems will respond to a changing climate.    
 

 
20. Ian McCULLOUGH1, Kaitlin Farrell2, Ana Morales-Williams3, Derek Roberts4, Facundo 
Scordo5, Zutao Yang6, Hilary Dugan7,8, Paul Hanson7, Sarah Bartlett9, Samantha Burke10, 



Jonathan Doubek11, Flora Krivak-Tetley12, Nicholas Skaff6, Jamie Summers13, Grace Hong7 
and Kathleen Weathers8 

 

Source or sink? Integrating biogeochemical, trophic and landscape processes to model 
lake carbon budgets under environmental change 
 

1 University of California-Santa Barbara, USA 2 University of Georgia, USA 3 Iowa State 
University, USA 4 University of California-Davis, USA 5 Instituto Argentino de 
Oceanografia/Universidad Nacional del Sur, Argentina, 6 Michigan State University, USA 7 

University of Wisconsin-Madison, USA 8 Cary Institute of Ecosystem Studies, USA, 9 

University of Wisconsin-Milwaukee, USA, 10 University of Waterloo, Canada, 11 Virginia 
Polytechnic Institute and State University, USA, 12 Dartmouth College, USA, 13 Queen’s 
University, Canada 
 
In the era of anthropogenic climate change, the importance of carbon accounting has 
never been greater. Whereas attempts to assess global carbon budgets have focused on 
the roles of land and ocean, relatively little research has been devoted to the role of lakes. 
Lakes process more carbon per unit of surface area than land and most of this carbon is 
terrestrially derived, but it is still an open question as to whether lakes are net sources or 
sinks of carbon. We combine principles of limnology, ecosystem ecology and landscape 
ecology in an integrated process-based model to estimate lake carbon budgets and the 
conditions that make lakes carbon sources vs. sinks. Our research questions are 1) how do 
lake carbon budgets vary along environmental gradients?, 2) how do lake carbon budgets 
vary seasonally relative to annual and long-term trends, 3) what is the role of parameter 
uncertainty in modeling lake carbon budgets and 4) what is the role of lakes in global 
carbon budgets? We developed our approach using empirical data from  Trout Lake, 
Wisconsin, USA, but will expand to other lakes and regions in future work. The model is 
subdivided into three main subprocesses: surface flow and groundwater, net primary 
productivity, and sedimentation. The integration of these subprocesses subsequently 
produces overall lake budgets for dissolved and particulate organic carbon at daily 
intervals. 
 
 
21. Pille MEINSON, Alo Laas, Peeter Nõges 
 
What kind of episodic events can we follow in large shallow Lake Võrtsjärv? 
 
Estonian University of Life Sciences, Institute of Agricultural and Environmental Sciences, 
Centre for Limnology, Estonia 
 
Polymictic (frequently mixed) Lake Võrtsjärv (area 270 km2; maximum depth 6.0 m; mean 
2.8 m) is among most intensively investigated inland water bodies in Europe. To follow 
rapid changes in water quality, an automatic monitoring station was installed in the lake in 
2008. High frequency monitoring (HFM) data have revealed several stratification events 



during consecutive calm days as well as strong sediment resuspension events during 
storms. With this poster we present the phenomenology of these events and how to 
capture them in HFM data. Based on regional climatic trends, we will evaluate whether 
those episodic events will occur more or less frequently in near future and what are the 
likely implications for the ecological status of the lake. 
 
 
22. Ana M. MORALES-WILLAMS1, Alan D. Wanamaker, Jr. 2, John A. Downing3 

 

Eutrophication amplifies carbon processing in lakes  
 
1,3Department of Ecology, Evolution, and Organismal Biology, Iowa State University, Ames, 
Iowa, USA 
2Department of Geological and Atmospheric Sciences, Iowa State University, Ames, Iowa, 
USA 
 
A large body of literature suggests that inland waters function as net sources of carbon 
dioxide (CO2) to the atmosphere. Mechanistically, this is most often attributed to 
heterotrophic degradation of terrestrial organic carbon, yielding CO2 in excess of that 
required for primary production. These conclusions are largely based on observations of 
northern temperate or boreal lake ecosystems.  Because of this, they may underestimate 
the contribution to global carbon cycles of eutrophic and hypereutrophic 
anthropogenically impacted lakes, reservoirs, and impoundments. Here we show that 
during the ice free season in 16 eutrophic and hypereutrophic lakes, dissolved inorganic 
carbon (DIC) was never derived from heterotrophic degradation of terrestrial organic 
carbon. Instead, stable isotopic analyses revealed DIC was sourced either from rapid 
heterotrophic recycling of autochthonous carbon, atmospheric uptake, or mineral 
dissolution. Additionally, we found that as production increased and CO2 was depleted 
from surface waters below atmospheric equilibrium, phytoplankton communities shifted 
from diffusive uptake of bioavailable CO2 to energetically costly active uptake of scarce 
CO2 or HCO3

-. This mechanism creates a positive feedback loop, where high production 
can be maintained under CO2 depletion, possibly allowing eutrophic lakes to act as net 
carbon sinks. As global watershed land use alteration increases to accommodate a 
growing human population, more lake ecosystems are expected to be degraded and shift 
to impacted, eutrophic conditions.  Understanding the mechanisms driving carbon cycling 
in eutrophic ecosystems will be critical to predicting their contribution to global carbon 
budgets.  
 
 
23. Kohji MURAOKA1, Paul Hanson2, David Hamilton1, K Chiu3, E Frank4, J Meilan5, and G 
Ruan6 

 

Application of SAX and classification methods for high frequency dissolved oxygen data 
 



1 Environmental Research Institute, the University of Waikato, NZ 
2 Center for Limnology, the University of Wisconsin-Madison, US 
3 Computer Science Department, Binghamton University, US 
4 Department of Computer Sciences, the University of Waikato, NZ 
5 Department of Advanced Technology Fusion, Konkuk University, SK 
6 Pervasive Technology Institute, Indiana University, US 
 
Despite the growth of high-frequency dissolved oxygen measurements for lake 
productivity and metabolism metrics, manual manipulation of raw data is usually required 
to achieve meaningful results. An automated method of data quality assurance is 
preferable, to obtain objective results. We explored the use of Symbolic Aggregate 
approximation (SAX) for this purpose. SAX transforms discretised numerical time-series 
segments into symbols (i.e., letters), thus creating a time series comparable to human 
words and sentences. This conversion allows established text mining techniques, such as 
classification and identification, to be applied. Surface dissolved oxygen sensor data 
collected at 30-min intervals from 14 lakes were used to create 300 instances of day-long 
time series data. These instances were provided to a group of seven experts with 
experience in manual manipulation of oxygen data for metabolism modelling studies. The 
task posed to the experts was to identify, using their expertise, the days suitable for use in 
metabolism models. The experts labelled the data into various classes from usable to non-
usable and the results were treated as a collective panel response. A data mining package 
(WEKA) was used to create a classification model, reproducing the expert panel labels. 
Asoftware program was written for the purposes of transforming raw data into SAX 
representation, and then classifying data for comparison with classifications from the 
expert panel. The program output will assist the decision making processes of whether the 
dissolved oxygen from a particular day data should be used for a metabolism study. An R 
version of the program will be available for download, and a web based interface will also 
be provided. 
 
 
24. Chinatu C., Ndimele1*; K.S., Chukwuka1 and Prince E. Ndimele2 

 
Phytoremediation of Heavy Metal-Polluted Aquatic Ecosystem (Ologe Lagoon) by Water 
Hyacinth (Eichhornia crassipes [Mart.] Solms) and the Socio-Ecological Implications 
 
1 Department of Botany, Faculty of Science, University of Ibadan, Oyo State, Nigeria. 
2 Department of Fisheries, Faculty of Science, Lagos State University, Ojo, Lagos, Nigeria. 
 
The indiscriminate discharge of industrial effluents containing harmful substances such as 
heavy metals has become a global problem because of the negative effects of these 
substances on humans. Water hyacinth (Eichhornia crassipes) has been considered a 
menace since it entered Nigerian inland waters through neighbouring Republic of Benin in 
the 80’s. Attempts to eradicate it has not been successful. Thus, the need to explore it 
useful potentials. It is used in paper production, feed formulation, phytoremediation etc. 



Phytoremediation is a bioremediation process that uses plants to remove, transfer, 
stabilize, and/or destroy pollutants in the soil and water. This study investigated the ability 
of water hyacinth in passive phytoremediation of heavy-metal polluted aquatic 
ecosystems and the socio-ecological effects of the plant’s invasiveness. The study was 
conducted over a period of 18 months (July, 2013 – December, 2014) and 5 sampling 
stations (Owo River, Agbara, Otto Jetty, Morogbo and Etegbin) were chosen based on 
proximity to points of discharge of effluents, presence of water hyacinth and human 
activities. The metals investigated are Cu, Zn, Pb, Fe, Cd and As. The result showed that 
water hyacinth absorbs heavy metals from its environment and the rate of absorption 
depends on concentration of the metal. It was also discovered that the presence of water 
hyacinth and illegal sand-mining has adversely affected the delivery of ecosystem services 
such as fisheries, tourism etc. The consequences of these unregulated anthropogenic 
actions are loss in biodiversity, food insecurity and ultimately threat to human lives.  
 
 
25. Emmet M. OWENS1, Lorraine L. Janus1, and Adao Matonse1 
 

Use of Robotic Water Quality Monitoring and Modeling to Forecast Turbidity Impacts 
During Drawdown of Cannonsville Reservoir 
 

1Bureau of Water Supply, New York City Dept. of Environmental Protection, Kingston NY, 
USA 
 
Turbidity can be of special concern in the 19 drinking water reservoirs that serve the nine 
million consumers in City of New York because of its potential to interfere with 
disinfection.  In July 2015, the New York City Department of Environmental Protection, out 
of an abundance of caution, began to lower the elevation of its Cannonsville Reservoir in 
response to a turbid discharge following a geotechnical investigation at the Cannonsville 
dam. The reservoir drawdown was initiated by maximizing both the diversion of drinking 
water to downstream Rondout Reservoir and the release to the West Branch of the 
Delaware River downstream of the dam.  While historical increases in turbidity in 
Cannonsville are most closely linked to runoff events, turbidity also can increase with 
drawdown.  In the absence of a turbidity model for the upstream reservoir, an elevation-
turbidity relationship was developed for Cannonsville using available historical data.  
Robotic monitoring of turbidity in Cannonsville and Rondout Reservoirs and the 
connecting tunnel, together with a two-dimensional turbidity model of Rondout Reservoir, 
were used to forecast the impact of the unprecedented drawdown of Cannonsville on 
turbidity in Rondout, a terminal reservoir of the water supply.  Robotic monitoring was 
used to provide near real time data on the storage, flow and turbidity conditions in the 
system, and to initialize the model to current conditions.  Three weeks into the 
drawdown, repair work at the Cannonsville Dam eliminated the turbid discharge and the 
drawdown was halted.  Nonetheless, this episode provided meaningful lessons on the 
importance and role of high resolution near real time water quality monitoring and 
modeling in addressing water supply concerns resulting from emergency events. 



 
 
 
 
 
 
26. Melanie M. PERELLO, Broxton Bird  
 
Variability in the Indian Summer Monsoon Precipitation and Lake Levels in Eastern Tibet  
 
Department of Earth Sciences, Indiana University-Purdue University Indianapolis, 
Indianapolis, Indiana, USA 
 
The Indian Summer Monsoon (ISM) is the primary source of precipitation to the Tibetan 
Plateau. Surface waters and glaciers within the Third Pole Environment are the headwaters 
for some of the largest rivers throughout southern Asia. Predicting variability in the ISM is 
limited when reliant on modern monitoring data for a process that can have annual and 
decadal variability. Expanding on precipitation records using paleoclimate data makes it 
possible to track variability on a decadal scale. This study is using sediment cores and 
surface sediments to assess paleo precipitation and lake levels. Samples were collected 
from three small lakes in Eastern Tibet: Galang Co, Nir ‘Pa Co, and Paru Co in 2011 and 
2015. Initial analyses include bulk density, organic carbon and total carbonate 
concentrations, and grain sizes while future work will focus on leaf wax isotopes for 
precipitation inferences. The 2011 core from Nir ‘Pa Co showed shifts in grain size and 
composition that indicate periods of wet and dry climate and correlate with other regional 
climate records that are focused on ISM precipitation variability. By expanding the record 
with additional cores, we aim to provide a more thorough assessment of decadal 
variability in the ISM. Shifts in ISM is relevant for future climate predictions and 
management in light of changing precipitation levels and reservoir reserves.  
 
 
27. Melanie M. PERELLO1 2, Lisa Doner, and Victoria Santry 
 
Linking the Impacts of Land Use and Changing Climate with Lake Water Quality in New 
Hampshire (USA) 
 
1Department of Earth Sciences, Indiana University-Purdue University Indianapolis, 
Indianapolis, Indiana, USA 
2Center for the Environment, Plymouth State University, Plymouth, New Hampshire, USA 
 
With water quality as a key issue in water resource management, the need to understand 
the impacts of land use and climate on freshwater systems has never been greater. Lakes 
are particularly responsive to watershed changes, many of which are ephemeral, captured 
only by continuous monitoring. Lake sediments continuously record and archive lake 



conditions, potentially filling gaps in monitoring datasets. This study focuses on analysis of 
sediment cores in two northern New England lakes: Ossipee and Squam, NH to look at 
past water quality indications as they relate to land use and climate trends. We compare 
our findings with documented records of local land use and climate change to determine 
how these manifest in our lake records. Our resulting sedimentary time series, extending 
to pre-Colonial times, includes 210Pb activity, particle size, diatom community 
assemblages, and mineral chemistry. We use PCA to identify sediment variables closely 
associated with water quality, climate, and land use indicators, which is then used to 
inform local community stakeholders on potential impacts of watershed changes. 
 
 
28. Choi, PILSUNG1, Kim, Nak-Gyeong1, Lee, Kuk-Yang1, Lee, Sangchul1, Lee, Min Ah2,  Lee, 
Taesak2 

Development and operation of automatic Stormwater monitoring system for 
establishment of non-point pollution management measures applied with a high-
resolution approach. 
 
1Department of Aquatic Ecosystem Facility, Korea Environment Coporation. 
2Environment & Energy Team, KORBI Co., LTD..  
 
South Korea has made great efforts to reduce point pollution source for river water 
quality improvement, but rapid urbanization has caused progressive increase of pollution 
discharge by runoff, especially non point source, so the point source pollution control is 
not a feasible and effective remedy for water management. Currently, NPS pollution 
accounts for 68 percent of the total pollution load, and it will increase as impervious 
surfaces are expanded by continuous development and soil erosion. In 2012, the Korean 
government established "The Second NPS pollution management comprehensive 
measures" and the pilot project of automatic Stormwater Monitoring System (here in 
after "SWMS") was planned. This was to strengthen accurate analysis of NPS pollution 
which affect the water environment to reduce discharging of NPS pollution and to 
promote integrated management and advanced prevention. In April 2015, the two rivers 
respectively representing urban and rural areas were chosen for the pilot project and a 
total of 16 SWMS stations were installed to verify real-time monitoring of NPS pollution 
and its applicability. Ten of SWMS were at the urban rivers(Jeonju River, Jeonju-si) and the 
other six were at the rural rivers(Icheon River, Seongju-gun). The automatic SWMS is 
designed to sample the river water by real-time in dry and rainy season, and then 8 
items(SS, BOD, TOC, T-N, T-P, NO3-N, NH4-N. PO4-P) are analyzed in labs, while 5 
items(DO. EC Turbidity, pH, Temp) are analyzed by automatic analyzers and telemetry 
monitoring system. Additionally one station in each river is designed to analyse T-N, T-P, 
TOC by automatic analyzers. High resolution SWMS in this study indicated that the newly 
emerging file-based automatic sampling and analysis technologies could observe real-time 
and measure accurately the NPS pollution from watershed, and well understand the 
complex NPS process. Based on the analysis result of this study by 2016, SWMS method 



and its applicability will be evaluated and the relevant modeling, installation and O&M 
manual and its SWMS expansion plan will be established. The analysed result from long-
term data of SWMS will be applied to the basic information to establish a scientific 
measurement of national river management and water quality control. 
 
 
29. Derek Roberts1, Geoffrey Schladow1, Bruce Hargreaves2 

 
High-frequency nearshore water quality monitoring; capturing the spatio-temporal 
variability of the littoral zone of a large lake. 
 
1 Tahoe Environmental Research Center, University of California, Davis, California, USA 
2 Department of Earth & Environmental Sciences, Lehigh University, Bethlehem, 
Pennsylvania, USA 
 
We have deployed a network of seven high-frequency water quality monitoring stations 
around the nearshore of Lake Tahoe. Traditional water quality monitoring in lakes involves 
infrequent sampling from a range of sites or high-frequency sampling from a single site. In 
the former case, scientists are forced to make assumptions about how conditions may 
have varied from site-to-site at a specific time. In the latter case, a single data set, often 
collected in the pelagic zone, is used as a “representative” sample to infer specifics about 
various regions of a lake. In either case, the high spatio-temporal variability expected in 
the littoral zone of large lakes is not explicitly observed. By recording 30-second data from 
seven different points around the perimeter of Lake Tahoe, we have been able to capture 
nearshore water quality variability in high resolution. These “Nearshore Network” stations 
record chlorophyll-a fluorescence, CDOM fluorescence, turbidity, conductivity, 
temperature, lake level and wave height, and operate continuously. Data are remotely 
collected and uploaded to a web-based interface on an hourly basis.  
 
 
30. J.A. RUSAK1, 2, N.D. Yan3, A.M. Paterson1, T. Harmon4, and D. Conde5 

 
Comparing multiple stressors in boreal watersheds: evaluating the role of catchment 
science and stakeholder perception in a risk assessment framework 
 
1 Ontario Ministry of the Environment and Climate Change, Canada 
2 Queen’s University, Canada 
3 York University, Canada 
4 University of California, Merced, USA 
5 Universidad de la República, Uruguay 
 
Research on emerging multiple stressors in boreal watersheds has drawn on elements of 
long-term monitoring, watershed modelling and mechanistic experiments to unravel the 
roles that climate and land-use change have played in contributing to threats to 



ecosystem services (ES). This integrated approach illustrates how interactions between 
hydrology, biology and geochemistry have and will continue to affect aquatic ecosystems, 
particularly in the Muskoka region of Ontario. Although, the project has led to the 
development of thresholds and indicators to help identify impairment of aquatic diversity 
and ecosystem function, we have not yet translated this science into regional policy in an 
attempt to mitigate and restore damage to aquatic and terrestrial ecosystems or to 
determine how multiple stressors so that management actions can be prioritized. We 
summarize the state of the science to date and explore a risk assessment methodology 
capable of comparing stressors in a regional setting, with the ultimate goal of 
strengthening the links between science and policy. 
 
 
31. Anne SCOFIELD1, Lars Rudatm1, James Watkins1, Brian Weidel2, Thomas Johengen3, 
Russ Miller3 
 
Distribution of the Deep Chlorophyll Layer (DCL) in Lake Ontario during 2013: a 
Vertically Restructured System. 
 
1Cornell Biological Field Station, Department of Natural Resources, Cornell University, 
Bridgeport, New York, USA 
2U.S. Geological Survey, Great Lakes Science Center, Lake Ontario Biological Station, 
Oswego, New York, USA 
3School of Natural Resources & Environment, University of Michigan, Ann Arbor, 
Michigan, USA  
 
Greater water clarity in Lake Ontario has led to a vertical redistribution of phytoplankton 
and increased formation of the deep chlorophyll layer (DCL). Understanding the 
mechanisms driving DCL formation is a critical step toward predicting its ecological 
significance. We measured chlorophyll-a concentrations using both in situ and extractive 
methods to map the distribution of the DCL from April through September 2013, with 
targeted sampling using an AUV glider in August. During thermal stratification, a strong 
DCL developed offshore and was closely associated with thermocline depth, as well as 
with subsurface maxima in dissolved oxygen and particle concentration. These results 
suggest that the DCL may be an important productivity and biomass feature. In addition, 
we used a fast-response spectrofluorimetric probe to investigate the vertical structure of 
phytoplankton communities. Results indicate that phytoplankton composition often 
differs between the epilimnion and DCL, with diatoms typically dominating DCL 
communities and a peak in cryptophyta relative to green algae at depth. The shift in 
primary production from epilimnetic waters to the metalimnion, along with changes in the 
ratios of algal classes present, may have important implications for the bioenergetics of 
zooplankton, mysids and native fishes in Lake Ontario. 
 
 
 



 
32. Facundo  SCORDO, Gerardo M.E. Perillo, María C. Piccolo 
 
What leads Musters and Colhué Huapí lake area fluctuations (1998-2014): climate and 
discharge data analysis*. 
 
Instituto Argentino de Oceanografía (IADO-CONICET) 
Universidad Nacional del Sur (UNS). Bahía Blanca 
*SAFER project 
 
Climate data and satellite information are important tools to understand the dynamics of 
water bodies. The evolution of Muster and Colhué Huapí lakes in the period 1998- 2014 
was studied. Former is a deep (depth 35 m) and narrow lake (width 12 km; length 40 km). 
It has a tectonic origin with high elevations (900 m) on the Western, Northern and Central 
East coast.  On the contrary, Colhué Huapí is a shallow (depth 2 m) large lake (width 23 
km; length 50 km). It has a tectonic origin then deepened by eolic and fluvial activity. 
Except for the Northern Coast (500 m) most of the lake presents a smooth elevation on its 
shores. Both lakes are interconnected by the Senguer River. The aim of this work is to 
study the fluctuations in lake area related to climate (rainfall, temperature and wind 
intensity) and discharge within the period 1998-2014. The relation of those variations with 
ENSO events is also analyzed. Multiple regressions were estimated between lake area, as 
a dependent variable, and discharge and climate data, as independent variables.  The 
results showed that in the study period, lakes changed from dry to wet condition every 7 
years. The changes in the area are more evident in the Colhué Huapí Lake because it is 
significantly shallower. In 2001 Coluhé Huapí lake area was 105 km2 and increased until 
2007, when it reached its largest extension (797 km2) to decrease to 303 km2 in 2014. The 
lake area variations could be explained by the joint effect of mean discharge, wind 
intensity and accumulate precipitation in two years preceding satellite image acquisition 
and mean temperature in one year preceding satellite image acquisition (CH = 77% and 
MU = 82%). Differences in the variables explaining lakes area variations are mainly due to 
the physical characteristics of both lakes.  ENSO events are of importance in the Senguer 
river discharge affecting the Musters and Colhué Huapí lakes.  
 
 
33. Mônica Hessel SILVEIRA, David da Motta-Marques, Elvira de Eyto, Eleanor Jennings, 
Elizabeth Ryder, Don Pierson, Robyn Smyth, Kevin Rose, Jen Klug, Luke Winslow, Susan 
Hendricks, Alo Laas, Jim Rusak, David White, Rita Adrian, Lauri Arvola, Heidrun 
Feuchtmayr, Ian Jones, Chris McBride, Peter Staehr, and Vera Istvanovics. 
 
Linking high frequency estimates of ecosystem metabolism and chlorophyll fluorescence 
 
High frequency data on dissolved oxygen levels are now commonly used to examine 
whole-ecosystem primary production and respiration in aquatic systems, particularly in 
lakes (Staehr et al., 2010).  Such methods have been used now in several multi-lake 



comparisons of metabolism, for example, Solomon et al. (2013) recently assessed drivers 
of variability and background respiration in a set of differing lakes from around the globe. 
The Signal Processing working group in GLEON has collated chlorophyll fluorescence, 
dissolved oxygen (DO), temperature profile data and associated meteorological data from 
18 lakes.  This project is using these high frequency data to calculate metabolism 
estimates (GPP, NEP and R) for the same time period for which chlorophyll (Chl) 
fluorescence data are available to explore whether the two vary synchronously in some 
lake types but not in others.  Here we present preliminary results for four sites for GPP 
and chlorophyll fluorescence. We also compare three different methods to metabolism 
calculation using Lake Metabolizer: maximum likelihood estimates (MLE), ordinary least 
squares (OLS) and Kalman filter. Our preliminary analysis show similar patterns for results 
using the three methods, however, there were some differences, for example, the MLE 
method produced estimated values that were less sensible variable. 
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“Monty” the buoy in hyper-eutrophic Shelburne Pond, Vermont, USA: the first year. 
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Shelburne Pond is a 182-ha, shallow, hyper-eutrophic system in the Lake Champlain watershed. 
The pond is prone to annual cyanobacteria blooms and periodic summer fish kills. A custom buoy 
was built and then deployed in April 2015 to enhance research and teaching at the pond and to 
engage in global research through GLEON. The system includes a thermistor chain, sensors to 
measure dissolved oxygen (DO; near-surface and near-bottom), chlorophyll and phycocy an in 
fluorescence, pH, conductivity, and a suite of standard weather metrics. We report on the insights 
and challenges encountered during the first-year deployment. For example, the sensors captured 
the polymictic nature of the pond, showing a tight coupling between thermal stratification and 
near-bottom oxygen depletion driven by wind. Pond conditions, however, corroded our pH and 
near-bottom temperature sensors, the latter necessitating a switch to HOBO temperature loggers. 
Maintaining near-bottom temperature and DO observations with our suspended chain was, at 
times, hampered by changing water levels and a very soft-sediment bottom. Considerations for 
2016 include deploying temperature and DO sensors from the lake bottom instead of the surface, 
epoxied temperature sensors to prevent corrosion, additional DO sensors to better profile the 
water column, and an onshore rain gauge to measure precipitation. 
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Freshwaters in the Athabasca Oil Sands Region (AOSR) are vulnerable to the emissions and 
land disturbance caused by the local oil sands industry. They are also affected by warming 
temperatures and declining moisture in the region. A newly-identified increase in aquatic 
primary production across the AOSR has prompted questions about environmental 
changes and their drivers. Our paleolimnological study uses dated sedimentary-inferred 
chl-a (VRS-chla) profiles from 23 limnologically-diverse lakes to: (1) characterize the 
pattern of primary production increases in the AOSR on a broad scale; and (2) tease apart 
the roles of local oil sands industry and climate change in driving aquatic primary 
production trends. Our findings demonstrate enhanced primary production since pre oil 
sands industry at all 23 sites. Furthermore, breakpoint analyses highlight similarities in the 
timing and rate of change in VRS-chla concentrations from minimally and highly industry-
impacted sites. This evidence suggests a regional driver of enhanced lake production 
rather than an aerial fertilizing effect from the local industry as the putative cause for 
increased aquatic primary production. Significant positive correlations between VRS-chla 
and air temperatures suggest year-round warming as the predominant driver of enhanced 
aquatic primary production across the region. Supporting climate warming as the primary 
driver, we also record a delayed VRS-chla breakpoint in deeper lakes compared to shallow 
lakes. Although industrial activities undoubtedly contribute nutrients to the regional 
ecosystems, the effects of warming temperatures appear to be overpowering the effects 
of any aerial fertilization from the local industry as a driver of increased whole-lake 
primary production. 
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We investigated fine-scale spatial and temporal variations in the physical and biochemical 
characteristics of a partially vegetated suburban shallow lake, Lake Monger (Western 
Australia). Measurements from a high-frequency profiler were done between October 
2014 and May 2015 to examine spatial patterns in water temperature, dissolved oxygen, 
pH and turbidity, and a multiprobe sensor was used to measure temporal variations in 



dissolved oxygen, pH, conductivity and PAR within the macrophyte bed. Water samples 
for nutrients, Chlorophyll-a, macrophyte biomass and phytoplankton composition were 
also collected. Interpolated surface sheets show that submerged macrophytes generated 
strong spatial gradients in dissolved oxygen, pH and turbidity throughout their growing 
season and after their decay. Despite the shallow nature of the lake, it was found that 
submerged macrophytes induced strong daytime thermal stratification of the water 
column that resulted in low bottom dissolved oxygen concentrations at dusk. Vertical 
gradients in temperature were disrupted at night and bottom oxygen levels restored to 
almost daytime values. Preliminary results of 3D hydrodynamic simulations suggest that 
convective mixing might play an important role in disrupting thermal stratification and 
periodic re-oxygenation of the sediment-water interface. Cyanobacteria counts were 
positively associated to macrophyte biomass, suggesting that canopy-forming species 
could favour nitrogen-fixing Cyanobacteria blooms, through several mechanisms that 
include DIN depletion and phosphorus desorption from the sediments. These preliminary 
findings highlight the importance of considering the effect of dense stands of submerged 
macrophytes on the physical and biogeochemical processes when designing monitoring 
approaches in vegetated shallow lakes.  
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Interannual Correlates of Cyanobacterial Biomass 
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Nutrient loading, global warming and unique characteristics of individual lakes are poised 
to be responsible for cyanobacterial harmful algal bloom occurrence. This study used an 
18-year dataset (1995-2012) to identify interannual correlates of cyanobacterial biomass 
in a highly studied eutrophic lake. We hypothesized that Spring mixing events, nutrient 
loading, and climatology are drivers of cyanobacterial biomass. Pearson product-moment 
correlation coefficients were used to analyze these relationships (P<0.05). Cyanobacterial 
cell density was most strongly correlated inversely with number of days of ice cover (R = -
0.77) and average Lake Number (R = 0.59). Average annual Microcystis cell density were 
most highly correlated with Kjeldahl nitrogen (KJDLN; R = 0.71), followed by spring KJDLN 
(R = 0.54), spring total phosphorus (TP; R = 0.55), and average depth of the metalimnion 
(metaT; R = 0.52). Maximum Microcystis density correlated with photic zone depth (R = 
0.60), spring TP (R = 0.55), loading KJDLN (R = 0.53), annual precipitation (R = 0.52), mean 
metaT (R = 0.51), and mean wind speed (R = 0.48). In comparison, maximum 
Aphanizomenon correlated with mean loading KJDLN (R = 0.57) and total nitrogen (R = 
0.54), maximum depth of the epilimnion with photosynthetic active radiation (R = 0.54), 
and ice cover (R = 0.51). These findings indicate that Spring loading of KJDLN may predict 
cyanobacterial bloom intensity within a given year. 
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Disturbances caused by environmental variability can drive the changes in phytoplankton 
abundance and community structure. To capture the variations in the biotic and abiotic 
factors driving the changes in the phytoplankton dynamics, twice a week filed sampling 
was carried in the Mt Bold reservoir during the transition from mixed to stratified from 
spring to summer. The study aimed to determine the influence of biotic and abiotic 
disturbances occurring at short term and long term scales on the abundance and 
composition of phytoplankton. To quantify the relationships between the environmental 
variables and the phytoplankton dynamics, multivariate regression tree analysis was 
carried out. A total of 55 environmental variables, including their lag effects and variance, 
and 27 observed phytoplankton genera/taxa were used for the analysis. Long term 
seasonal trends in abiotic factors, mainly increasing surface waters temperatures and 
water column stability, were found to influence the phytoplankton abundance and 
diversity, respectively. A decrease in the phytoplankton diversity was observed as the 
water column commenced to stratify. A few phytoplankton genera, mainly Microcystis 
and Sphearocystis, dominated under stable conditions. Results indicated that, 1) long term 
disturbances have the highest effect on phytoplankton structure, leading to dominance of 
a few genera, 2) short term perturbations promote coexistence between sporadic species 
and more abundant ones. 
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The heat budget at water surface is composed of short- and long-wave radiations and 
latent- and sensible-heats. There are many equations for estimating albedo for shortwave 
radiation and downward long-wave radiation. At Tono Dam, which is located in the 
western part of Japan, short- and long- waves as well as upward- and downward- 
radiations (in total four components) are observed on the water surface every 10 minutes. 
Moreover the dam operational office measures vertical water quality profiles every two 
hours. We also implemented thermistor chain in the surface layer for ten minutes interval. 



We improved the estimation of short- and long-wave radiations that have major effects 
on the water temperature change in a reservoir by analyzing these observed radiation 
data and water quality data. We also simulate water temperature in the reservoir applying 
different type of equations for various radiations. The results are summarized as follows: 
1) we can improve short-wave albedo by an equation that takes solar zenith angle, wind 
speed, humidity and scattered light ratio as parameters, 2) downward long-wave radiation 
estimation can be improved by considering not only cloudiness but also air temperature 
and proper emissivity, 3) the observed emissivity for upward long-wave radiation was 0.99 
and 4) the accuracy of the downward long-wave radiation has more effect for improving 
water temperature estimation in a reservoir than short-wave albedo. 
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Phytoplankton responds to turbulence in large, eutrophic Lake Taihu during a summer 
cyanobacterial bloom 
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Wind wave turbulence, a ubiquitous feature of geophysical fluids and highly variable both 
in space and time, are responsible for some of the spatio-temporal gradients observed in 
the biotic and abiotic variables in large shallow lakes. However, their effects on the 
phytoplankton are still largely unexplored especially in freshwater systems such as lakes. 
In this paper, using field observations and mesocosm bioassay experiments, we 
investigated the impact of turbulence generated by wind waves on the phytoplankton 
(especially on harmful cyanobacteria) in Lake Taihu, a large, shallow eutrophic lake in 
China. The composition of the phytoplankton community varied with the intensity of wind 
waves in the different areas of the lake. During summer, when wind waves were strong in 
the central lake, diatoms and green algae seemed to dominate while harmful 
cyanobacteria dominated in the weakly influenced Meiliang Bay. Turbulence bioassays 
showed that turbulences promoted the growth of phytoplankton and shifted the 
phytoplankton community structure from being cyanbacteria-dominated (Microcystis 
spp.) to diatom-dominated (Fragillaria spp.) community after a lag phase of 8-11 days. 
However, before the 6th day, the biomass of Microcystis spp. was dramatically promoted 
under turbulent conditions. This study suggests that the duration of wind events and their 
associated hydrodynamics are key factors to understanding the dynamics of harmful algal 
blooms and the temporal and spatial changes of phytoplankton communities. 
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The role of tropical cyclones in stimulating cyanobacterial (Microcystis spp.) blooms in 
hypertrophic Lake Taihu, China 
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Weather-related disturbances, such as wind-generated waves, major rainfall events and 
large temperature shifts associated with frontal passages, are important drivers of 
ecological processes in shallow lakes. The influence of Pacific tropical cyclones on 
cyanobacterial blooms in China’s third largest lake, Taihu, was studied during the passage 
of two typhoons using a continuous monitoring as part of an on-lake high-frequency 
recording platform, coupled to satellite-based remote sensing data. Short-term (on the 
order of hours) nutrient pulsing resulting from the passage of typhoons played a key role 
in bloom initiation and maintenance. Decreasing wind speeds and increasing air and water 
temperatures in the aftermath of cyclones were accompanied by elevated phytoplankton 
biomass concentrations. The synergistic effects of nutrient pulsing, elevated water 
temperatures and increased water column stratification after the passage of the cyclones 
stimulated blooms of the toxic cyanobacteria Microcystis spp. There were short-term 
successions of blooms following typhoons, and as blooms ‘‘crashed’’ they provided 
nutrient inocula for future blooms. Trends determined from historical in situ data 
indicated higher frequencies and intensities of blooms in ‘‘cyclone years’’. Typhoons are 
an important driver of biogeochemical and water quality perturbations at the ecosystem-
level in this hypertrophic lake. These events play a key role in our ability to forecast 
blooms over both short (days) and longer-term (weeks) periods. 
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1Department of Geography, Michigan State University, East Lansing, Michigan, USA, 
48824 

2Department of Environmental Sciences, University of Toledo, Toledo, Ohio, USA, 43606 
3 Lake Erie Center, University of Toledo, Oregon, Ohio, USA, 43616 
 
Lakes play an important role in both laterally transporting carbon and directly exchange 
carbon with the above atmosphere. However, our understanding for the carbon processes 
of big lakes is still insufficient. For the motivation toward ecosystem modelling, more and 



more effort are being made to study the various drivers of CO2 flux at varying spatial and 
temporal scales. It is well known that in many terrestrial ecosystems, vegetation dynamic 
dominates the variation of net ecosystem change of CO2 flux. However, in large lake 
systems, things are very likely to be different depending on tropic states and lateral 
exchange of materials.  In this study, we want to find out is algal bloom able to drive 
changes of CO2 flux in the western Lake Erie? CO2 flux between the water surface and the 
atmosphere were measured by EC (eddy covariance) at two sites that are located at the 
western Lake Erie. We also estimated the concentration of chlorophyll-a as a proxy for 
algae at the same locations from MODIS products. Besides, we also sampled time series of 
chlorophyll-a concentrations at one EC site at 30-min intervals using YSI 6600 water 
quality sonde in 2012 summer. The relationship between CO2 flux and chlorophyll-a were 
then analyzed at the same spatial scale but across different temporal scale. We found that 
at short temporal scales (from hourly to monthly), the two are not correlated, but when it 
goes to seasonal and annual scale, algae bloom can drive significant change of CO2 flux. 
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Preliminary results of physicochemical and biological analysis of two nearby Pampean 
shallow lakes are presented. Puan and La Segovia lakes are located in the southwest of the 
Buenos Aires Province (Argentina) separated by only 12 km. Temperature and 
precipitation data from a meteorological station near the lakes were analyzed. Monthly 
measurements were made from June 2014 to January 2015. Phytoplankton samples were 
taken with a 17 μm mesh and fixed with formaldehyde (4%). Chlorophylla concentration 
was estimated by the APHA method (2005). In addition, salinity, water temperature, pH 
and salinity were measured with a Horiba U-10. Water transparency was estimated with a 
Secchi disk. Both lakes were alkaline, with salinity values ranging from 0.09 to 1 at Puan 
and from 0.45 to 0.58 at La Segovia. In Puan, the main group was diatioms and presented 
the lowest abundances (p < 0.05). In La Segovia, Cyanobacteria and Chlorophyta were the 
most represented algal groups. According to chlorophyll a values Puan presented a 
mesotrohic state (1 - 8.05 µg L-1), while La Segovia was a hypertrophic lake (23.06 - 48.3 µg 
L-1). Besides both lakes have a similar geomorphology, climate and anthropogenic 
activities, according to these preliminary results, their present different phytoplankton 
and trophic characteristics. We may infer that Puan is an inorganic turbid shallow lake 
whereas La Segovia is a turbid shallow lake dominated by phytoplankton. Differences in 



nutrient inputs from the surrounding fields may originate the more eutrophic conditions 
observed in the latter lake.  
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Buoy Listening - Iowa Lakeside Laboratory is a project that collects real-time and historic 
data gathered by the research buoy in West Lake Okoboji and converts it to sound 
through the development of a custom performance system. This process, referred to 
generally as sonification, allows the sensor data to be experienced in a different way. 
Sonifying data is the process of turning non-audio and nonmusical data into sound. It can 
be thought of as the audio equivalent to data visualization. The system developed for 
Buoy Listening maps sensor data values to ranges used for triggering virtual synthesizers, 
changing filter parameters, controlling field recorded sound files and modifying sample 
playback. The dynamic system starts with the latest data returned from the buoy and 
steps backwards through the records for a given time period. Naturesound field 
recordings made in the surrounding area are included to serve as a location-specific way 
of positioning the lake as part of a larger ecosystem. The intent of sonifying the buoy’s 
sensor data is to provide a different way of experiencing what is happening in and around 
the lake. By translating this data into an audio composition, the project allows a listening 
public to engage with the research occurring at the biological field station. If expanded, 
the resulting album of tracks would serve as a mechanism through which completely 
different types of audiences are engaged in the important work being done around these 
monitoring stations. 
 

45. Jennifer A. BRENTRUP1, Craig E. Williamson1, William Colom-Montero2, Werner Eckert3, 
Elvira de Eyto4, Hans-Peter Grossart5,6, Yannick Huot7, Peter Isles8, Lesley B. Knoll9, Taylor 
H. Leach1, Chris G. McBride10, Don Pierson11, Francesco Pomati12, Jordan S. Read13, Kevin C. 
Rose14, Nihar R. Samal15, Peter A. Stæhr16, Luke A. Winslow13 
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profiling to assess vertical and temporal patterns of seasonal phytoplankton dynamics 
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The use of high-frequency sensors on profiling buoys to investigate physical, chemical and 
biological processes in lakes is a rapidly growing field. Profiling buoys with automated 
winch and sensor packages that collect high-frequency chlorophyll fluorescence (ChlF) 
profiles in 11 GLEON lakes, enabled a collaborative effort to examine the vertical and 
temporal characteristics of phytoplankton dynamics and sub-surface chlorophyll maxima 
(SSCM). The effectiveness of three different sampling methods was assessed including (1) 
manual profiles, (2) single-depth buoys, and (3) automated profiling buoys. High-
frequency ChlF surface data and profiles were compared to the Plankton Ecology Group 
(PEG) model. The depth-integrated phytoplankton dynamics captured by the profiling 
buoys revealed the much greater complexity that underlies the generalized PEG model. 
Conventional sampling techniques would have largely missed SSCM in 7 out of 11 study 
lakes. While surface-only ChlF data underestimated phytoplankton abundance at times by 
nearly 2-fold in 4 lakes, overall there was a remarkable similarity between surface and 
integrated water column data. Contrary to the PEG model, which proposes a minimal role 
for physical control of phytoplankton dynamics during the growing season, thermal 
structure and light availability were closely associated with phytoplankton dynamics. Thus, 
an extension of the PEG model with a new conceptual framework that explicitly includes 
physical control metrics to better predict SSCM formation in lakes is proposed. High-



resolution temporal and vertical data on phytoplankton dynamics have the potential to 
create critical new insights into important lake ecosystem processes, ranging from food 
web dynamics to lake metabolism and carbon cycling.  
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Invasive zebra and quagga mussels continue to spread within and across freshwater 
systems in North America and Europe with significant ecological and economic impacts. 
Mussel impacts are dependent on species-specific population dynamics and distribution 
within waterbodies. This study determined the abundance and distribution of zebra and 
quagga mussels across substrates and depths in Oneida Lake from 1992 to 2013 and 
estimated biomass of mussels in the entire lake. Oneida Lake zebra mussel density and 
biomass for all sites decreased from 1992-2013 with changes detected in 1995 (±2 years) 
and 2010 (±1 year) for density and 2010 (±1 year) for biomass. Conversely, quagga mussel 
density and biomass increased from 2008-2013 with changes in density and biomass 
detected in 2008 (±1 year). Before the introduction of quagga mussels, zebra mussels 
were self-limited possibly due to density-dependent factors of substate or food and/or 
competition. Subsequent invasion of quagga mussels further limited zebra mussels with 
quagga mussel density and biomass exceeding that of zebra mussels from 2009 to 2013. 
Dreissenids colonized all substrates and depths with quagga mussel maximum average 
biomass higher on silt substrate and deeper depth regions suggesting the potential for 
additional colonization within Oneida Lake. However, lakewide total average mussel 
biomass from 1992 to 2013 has not changed in Oneida Lake highlighting replacement of 
zebra mussels by quagga mussels and identification of a possible carrying capacity of 
approximately 20 g/m2 for dreissenids in Oneida Lake. Consequently, dreissenid impacts 
on the Oneida Lake ecosystem would be not be expected to increase. 
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In an era of ‘big ecology and big data’, it is in GLEON’s interest to promote inter-
disciplinary collaborations, complex data synthesis, and scientific communication.  
However, ‘traditional’ graduate programs provide little training for graduate students to 
operate successfully under this emerging paradigm. As a response, and based on the 
success of the GLEON Graduate Student Association (GSA), the GLEON Fellowship program 
was initiated in 2013 to train graduate students in network science and macroscale 
ecology; and, importantly, in collaboration and leadership skills.  Primary goals have been 
to expose graduate students from diverse training programs (e.g., distinct universities) to 
existing data networks and technologies as well as how to work (to practice team science) 
across cultures. As a small cohort, PhD students work together to develop technical, 
analytical, and team science skills, and complete publishable collaborative scientific 
projects over two years. Since its initiation, four separate research projects have been 
undertaken by GLEON Fellows, which draw on national/international datasets. The 
significant outcomes of the Fellowship are PhD students skilled in conducting collaborative 
team science and dataset analyses, who are prepared to meet the future challenges and 
opportunities presented by network science. This program design is extendable, we 
believe, to other research networks.  

 


