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GLEON 9, Wisconsin USA

Measuring its Environmental Impact Using Net Ecosystem Metabolism in the Barataria Basin Related to Diverted Mississippi River Water

Brenda Leroux Babin,1,2  Jennifer Lentz, 1 and Nancy Rabalais2

1Louisiana State University:  Department of Oceanography & Coastal Sciences

2Louisiana Universities Marine Consortium (LUMCON)

The construction and the opening of the Mississippi River Davis Pond Freshwater Diversion Project in 2002 altered salinity and increased the nutrient loads to the upper part of the Barataria Basin, located in southeastern Louisiana between the Mississippi River and Bayou Lafourche.  Using the open water net ecosystem metabolism (NEM) approach, we measured and analyzed water quality data from four sites in the Barataria Basin, Lac des Allemands, Lake Cataouatche, Lake Salvador, and Little Lake, to quantify spatial and temporal differences in community respiration and the P/R ratio and to determine the significance of nutrient loading from the Diversion Project on these differences.  The NEM of these four sites showed that all of these lakes remained net heterotrophic over 50% of the time.  According to the analysis of variance the only parameter that showed a significant difference (p<0.001) due to the DPFDP discharge was the dissolved oxygen concentration.  Salinity showed significant differences between the Little Lake station and the other three stations which were located in the upper region of the basin, but no significant difference for discharge. The two sites near the Diversion Project indicated greater stress than the other two sites.  Additional analyses are needed to determine the influence of the river diversion on these stress indicators.
The importance of metalimnetic primary production in estimating whole-lake metabolism

Ryan D. Batt and Stephen R. Carpenter

Center for Limnology, University of Wisconsin-Madison, Madison, Wisconsin, USA

Two sondes fitted with dissolved oxygen and temperature sensors were simultaneously deployed in the pelagic zone of Ward Lake, a small (2.74ha) mesotrophic lake, to evaluate gross primary production (GPP), respiration (R), and net ecosystem production (NEP).  One sonde was deployed in the epilimnion of the lake (at 1m), while the other was deployed in the metalimnion near an oxygen maximum (at 4m).  The sondes were deployed over 12 days, and metabolism calculated from the diel O2 cycles for each day.  Preliminary results indicate that GPP and NEP are greater in the metalimnion (GPP=97.92 mmol C/m2/day; NEP=58.73 mmol C/ m2/day) than in the epilimnion (GPP=48.74 mmol C/ m2/day; NEP=-8.72 mmol C/ m2/day).  Thus, the data suggests that metalimnetic metabolism is both significant relative to epilimnetic metabolism, and important for estimating whole-lake metabolism.

Monitoring Toxic Cyanobacteria: From Microcosms to Buoycosms and Modelcosms

Lucas J. Beversdorf1,3, Todd R. Miller2, and Katherine D. McMahon1,3
1Department of Civil and Environmental Engineering, 2Center for Limnology, 3Department of Bacteriology, University of Wisconsin-Madison, Madison, WI, USA

Toxic cyanobacterial blooms are a major threat to the sustainability and safety of recreational waterways. They are spatially and temporally stochastic events that have proven difficult to predict and monitor at time scales relevant to protecting public health.  We employed a transdisciplinary approach performing lab based experiments, using high resolution buoy data, and modeling experimental and theoretical parameters to gain perspective on cyanobacterial blooms and toxin production.  While each approach is intrinsically connected, caveats within each discipline confound the overall analyses and goals.  Herein, we present the successes and failures of this approach and the challenges faced in the future.
The ecosystem impacts of cyanobacterial blooms:  a pan-GLEON sampling and analysis program

Cayelan C. Carey1
1Department of Ecology & Evolutionary Biology, Cornell University, Ithaca, NY USA

Cyanobacterial blooms are increasing in frequency and geographical range every year and threaten water quality worldwide.  While monitoring efforts have focused on bloom toxicity and scum production, little is known about how cyanobacterial blooms affect lake biogeochemical cycles and food webs.  The GLEON network provides an ideal framework to examine the ecosystem impacts of blooms within a gradient of trophic status and cyanobacterial species.  Approximately 55% of the lakes within GLEON experience at least one cyanobacterial bloom event per year, and most of these lakes exhibit several blooms throughout the summer season.  

My Ph.D. dissertation research in two GLEON sites, Lake Sunapee, NH (USA) and Lake Erken (Sweden), demonstrates that cyanobacterial blooms can significantly alter phosphorus and nitrogen pools, as well as modify the species composition and biomass of plankton communities.  I am interested in examining the ecosystem effects of blooms across the network in a suite of GLEON lakes and am actively soliciting historical weekly plankton datasets, as well as weekly limnological samples that I can count and analyze.  If weekly routine monitoring occurs at your GLEON site and it would be possible for you to take an additional plankton sample, then I highly encourage to contact me (ccc99@cornell.edu) to discuss my pan-GLEON sampling and analysis program.  In exchange for data, I promise authorship on any manuscripts that result from this project as well as in-depth phytoplankton and zooplankton counts from lake samples.

Zooplankton grazing of Gloeotrichia echinulata and associated life history consequences

Samuel B. Fey1, Zachary A. Mayer1, Stacy C. Davis1, Kathryn L. Cottingham1 
1Derpartment of Biological Science, Dartmouth College, Hanover, NH 03755

The interactions between phytoplankton and their zooplankton herbivores have important consequences, and this relationship is critical for understanding both top-down (such as biocontrol of nuisance blooms) and bottom-up processes (such as maintaining upper trophic levels, i.e. fish). Gloeotrichia echinulata, a colonial diazotrophic cyanobacterium with a diameter of ~2 mm, has recently begun expanding its range into oligotrophic and mesotrophic lakes in northern New England. While this organism is generally thought to be inedible to zooplankton, anecdotal observations suggested that it might be grazed by zooplankton.  In this study, we sought to determine if crustacean zooplankton are capable of grazing Gloeotrichia, and if so, what individual species could be responsible for the observed grazing and what the life-history consequences of Gloeotrichia consumption might be.  In three in-situ mesocosm experiments, there was a direct, positive relationship between crustacean density and the number of damaged Gloeotrichia colonies. In laboratory incubations, the presence of certain cladoceran grazers increased the proportion of damaged Gloeotrichia colonies. Additionally, Daphnia pulex feeding exclusively on Gloeotrichia had higher survival rates than those fed no food, but lower survival rates than those fed nutrient-rich Cryptomonas erosa. Taken together, these studies suggest that Gloeotrichia is damaged by crustacean zooplankton and that because it can be used as a supplemental food source, at least by Daphnia, this damage is probably evidence for grazing.  Further study is required to determine the full life-history consequences and food-web implications of Gloeotrichia consumption by cladoceran zooplankton, and to evaluate whether copepods may also graze this taxon.
Does UV radiation control the replicating bacterial community in lakes?

Lorena Grubisic, Diana Pillay and Stefan Bertilsson   
Department of Ecology and Evolution, Uppsala University, Uppsala, Sweden

Solar radiation and particularly the ultraviolet portion of the spectrum (UVR) may inhibit the growth of certain bacteria whereas others might be more tolerant to this potential stress factor. We hypothesized that such UV stress is a major structuring factor for planktonic bacterioplankton and that only certain types of bacteria are able to replicate under such UV stress. To test this hypothesis, we used a combination of UV exposure experiments and the BrdU immunocapture techniques to detect actively growing bacteria in surface water from Lake Erken. Experiments were carried out in winter, spring and summer to account for the gradually shifting light regimes in the lakes over season. A bacterial fingerprinting assay based on terminal restriction fragment length polymorphism (T-RFLP) of PCR amplified 16S rRNA genes revealed that bacterial community composition clustered mainly according to season and also separated the active from the total bacterial communities. UV exposure, as compared to dark controls had no significant impact on the composition of either the total or replicating bacterial community. Hence, solar UV, at least at the levels applied in the present study, did not appear to be a significant factor for structuring bacterioplankton assemblages. 
Interior and Boundary Mixing in a Stratified Lake

Yi-Fang Hsieh1, Chin H. Wu1, Qian Liao2
1Department of Civil and Environmental Engineering, University of Wisconsin-Madison

2Department of Civil Engineering and Mechanics, University of Wisconsin-Milwaukee

Turbulent mixing in lakes plays a crucial role in nutrient transport (e.g. phosphorus) and thus influences the water quality within the lake. Field experiments were conducted in Lake Mendota in the summer 2008 to determine the interior and boundary mixing. The interior mixing is generally several orders of magnitude smaller than the boundary mixing because the thermal stratification inhibits vertical mixing through the metalimnion. However, interior mixing plays a critical role in controlling the vertical

distribution of biological and chemical constituents through the water column. The interior mixing coefficient was estimated using a dye experiment. The Rhodamine WT was released at a specific depth within the metalimnion, and then its vertical dispersion was measured over time. The estimated interior mixing coefficient is about 5.45 ×10-3 cm2/s. To quantify the boundary mixing, five thermistor chains were moored to record the time series of water temperature profiles along a sloping bottom. In addition, an in situ underwater particle image velocimetry (UWPIV) technique was applied to obtain spatial distribution of instantaneous velocities right above the water-sediment interface.  The measured velocity field was used to estimate the near-bed turbulent kinetic energy and dissipation rate. The results show that the boundary mixing was intense (turbulent dissipation rate was about 2×106 m2s-3) when internal wave upwelling occurred.

Assessing the long-term exposure risk of tilapia (Oreochromis mossambicus) in arsenic-rich freshwater ponds

Ying-Hsuan Huang1, Jeng-Wei Tsai1
1Institute of Ecology and Evolutionary Biology, China Medical University, Taichung, Taiwan 40402, ROC
Metals are widespread in the environment as a consequence of natural processes or human activities. Long-term exposure to ingested inorganic arsenic (As) in groundwater has been demonstrated to induce blackfoot disease (BFD) which is an endemic peripheral vascular disease resulting in gangrene of the extremities, especially the feet. Tilapia (Oreochromis mossambicus) is an important farmed fish in Taiwan. Nowadays, the aquaculture water was mainly withdrawn from these As-rich groundwater and rivers. If As levels in groundwater are higher, it might enter the food-chain of aquatic ecosystems or even produce serious effects on the health of fish and people who consume the tilapia. 
In the past ecotoxicological risk assessments, bioregulation and detoxification were rarely considered. In this study, we proposed a process-based model which is considered of the detoxification and regulation of organisms when they suffering from long-term As exposure.

The purpose of this study are (1) to qualify the detoxification ability of tilapia to water arsenic, (2) to propose a process-base modeling algorithm to predict how arsenic affects on the tilapia growth in the entire life span in ecosystems.
Heterotrophic bacterial dynamics and processes in Lake Mendota, WI

Emily Kara and Katherine McMahon
Department of Civil and Environmental Engineering, 


Bacteria community dynamics and metabolism are relevant to understanding the mechanism of phosphorus cycling in eutrophic lake systems. In Lake Mendota, WI, heterotrophic bacterial abundance as measured by catalyzed reporter deposition fluorescence in situ hybridization (CARD FISH), 33PO4-3 uptake, 14C- leucine incorporation, alkaline phosphatase activity, and a suite of chemical analysis were measured during 2009 ice-off period in order to identify seasonal and spatial trends.
Assessing Lake Võrtsjärv (Estonia) metabolism using high frequency water measurements

Alo Laas1, Tiina Nõges1,2

1Estonian University of Life Sciences, Institute of Agricultural and Environmental Sciences, Centre for Limnology, Rannu 61101, Tartu County, Estonia

2Institute for Environment and Sustainability, European Commission – DG Joint Research Centre, 21020 Ispra (VA), Italy

Lake Võrtsjärv (area 270 km2; maximum depth 6.0m; mean 2.8 m) represents one of the most intensively investigated inland aquatic system in Europe. Occasional hydrological research on Lake Võrstjärv began at the beginning of the 20th century. The regular weekly or monthly investigation of lake hydrochemistry was started in 1968. 
To follow rapid changes in the water quality the automatic monitoring station was built up on Lake Võrtsjärv in 2008. Surface water quality can change rapidly due to natural processes and land use changes in the catchment area. High-frequency monitoring can provide a wealth of data on the natural dynamics of water systems that is impossible to obtain using grab sampling; it can provide a much better picture of the true changes in water quality, whereas regular monitoring provide only snapshots of a small number of moments in time.

In 2008 we started to measure the turbidity, NO3, TOC, DOC and water temperature during ice free period with UV-VIS spectrometer probe. In 2009 two UV-VIS sensors were installed in different parts of Lake Võrtsjärv. Beside those sensors we started to use YSI 6600-V2 multiprobe to monitor dissolved oxygen (DO), pH, conductivity, resistivity, water temperature, ORP and oxygen saturation. The high frequency measurements showed very high concentrations of DO and pH in summer 2009. Large differences appeared between the plankton dominated northen part and macrophyte dominated southern part of the lake. On this poster we show two years high-frequency measurements and the preliminary results of Lake Võrtsjärv metabolism estimations. 
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Variant microalgae in response to environmental changes and physiological response mechanisms of light
shi-Xun, Lin, Jen-Hsien, Weng, jeng-Wei, tsai

Graduate Institute of Ecology and Evolutionary Biology, China Medical University, Taichung, Taiwan, ROC 401

We tried to compare with that microalga in high and low-attitude lake between various elevations and season change. The microalgae from five difference elevations were selected to be material, and measured their actual ФPSII (∆F/Fm) under various temperatures and light intensity. Results indicated that the relations between ФPSII and photosynthetic photon flux density (PPFD), measured under a given temperature of artificial condition, could be fitted well by equations of ΦPSII= a + b• cE. Indicated of a + b is the PS efficiency at theoretical zero irradiance, and c of all the tested samples showed significant negative curve linear correlation with temperature during measurement. When temperature shifted from low to high, the rate of respiration was higher in microalgae grow at low temperature region. These variations in different elevation Q10 might reflect some effects of temperature sensitivity and elevation changes in physiological activities. High values of alpine in all the season except winter, our experiment in July show that the higher of altitude the higher values of Q10.

Hydroclimatology of Lakes in Arctic Alaska: Preliminary Energy Balance Results

John D. Lenters1, Nathan C. Healey1, Kenneth M. Hinkel2, and Sandra L. Jones1
1School of Natural Resources, University of Nebraska-Lincoln, Lincoln, Nebraska, USA

2Department of Geography, University of Cincinnati, Cincinnati, Ohio, USA 
The Arctic Coastal plain (ACP) of Alaska is characterized by lakes and ponds that have developed atop continuous permafrost.  Recent research suggests that a warmer and wetter climate will increase lake levels, enhance bank erosion and lake drainage, and deepen the zone of thawed sediments beneath the lake. Accurately assessing lake dynamics entails separating seasonal and interannual fluctuations from the long-term response. In 2008 a program to study lake dynamics was initiated that includes quantifying the water and energy balance on a representative lake with data collected from a fully instrumented buoy. In subsequent years, lakes further inland will be targeted since the climate and surficial geology differs from the coastal environment. The analysis of lake energy and water balance includes measurements of incoming and outgoing radiation, latent and sensible heat fluxes, and associated lake temperature and atmospheric parameters. Preliminary results from our study suggest that evaporation rates from this lake are not small (roughly 2  mm/day on average) as a result of considerable incoming solar radiation during the Arctic summer. This latent heat flux is, in fact, the largest cooling component for the lake (~59 W/m2). The Bowen ratio is remarkably constant (~0.8), primarily because the relative humidity doesn’t vary much from its mean value of ~92%. Preliminary results also indicate that the temporal variability in evaporation closely matches what would be expected from changes other atmospheric variables (primarily air  temperature and wind speed), thereby lending credibility to the energy balance measurements.

The importance of fine-scale temporal monitoring in alpine lakes:  An example of transparency from the Canadian Rockies, Lake Oesa, British Columbia, Canada

Jeremy S. Mack1, Craig E. Williamson1, Janet M. Fisher2, and Mark H. Olson2  

1Department of Zoology, Miami University, Oxford, Ohio, USA

2Department of Biology, Franklin & Marshall College, Lancaster, Pennsylvania, USA

One advantage of a wireless sensor network is the ability to collect data at high-temporal frequencies (Porter et al. 2005).  By doing so, we increase our potential to observe short-term events that may be missed at more coarse timescales (Rundel et al. 2009). Solar ultraviolet radiation (UVR) is an important regulator of ecosystem functions in alpine systems, in particular those in an early phase of ontogeny, post-deglaciation, where both glacial meltwater and allochthonous inputs of dissolved organic carbon are relatively low.  Here we present UV transparency data on an interannual and daily timescale as an example of temporal variation that would benefit from even finer-scale measurements. UV-profiles were obtained from Lake Oesa on 28 July in both 2008 and 2009, and subsequently on 02 August in 2009.  The depth to which 1% of surface UV radiation (320 nm) penetrated in July was 12 m in 2008, and 21 m in 2009. In August, the depth was 19 m. The marked interannual difference in subsurface UV exposure appears to be related to decreased levels of turbidity and CDOM in 2009, measured with a C6 multi-sensor. The mechanisms driving this striking change are unknown at this point, but given the increased susceptibility of alpine systems to climate variability (Parker et al. 2008), the drivers are most likely related to interannual changes in climate-related factors such as precipitation, wind, temperature, and snow and ice melt. Continuous monitoring would improve our ability to explain the mechanisms underlying these observed variations in the UV signal.
Generating Continuous Dissolved Oxygen Profiles from a Moored Buoy
Jordan S. Read, Alex Gorzalski, Luke Winslow, Ashley Shade, Katrina D. McMahon, Chin H. Wu

The measurement of dissolved oxygen depth profiles at time-scales relevant to aquatic processes is explored through the use of high-resolution oxygen sensing instrumentation under continuous vertical profiling. Sensor response time of longer-deployment sensors dictates travel speeds and profiling resolution, but we propose a correction system for dissolved oxygen measurements which allows a ten-fold increase in profiling speed. Using the known sensor response characteristics, which are functions of temperature, pressure, sensor polymer thickness, and the oxygen gradient, we can estimate the ambient oxygen profile by accounting for these effects on the measured rate of change of the oxygen signal. Actual profiling data was used to approximate these corrections, using up and down-casts at the same profiling speeds to measure sensor response moving into positive and negative oxygen gradients. Correction factors were integrated into a model based on a commercial optical dissolved oxygen sensor to approximate the error of multiple sampling regimes. The model showed that in an environment where these response characteristics are known, accuracy of corrected profiles is improved when moving into a positive gradient (typically up-casts) compared to moving through the same gradient in the opposite direction (down-cast).

Indicators of Allochthony in High Mountain Lakes

Kevin Rose1, Craig Williamson1, Jasmine Saros2, and Carrie Kissman1
1 Department of Zoology, Miami University Oxford, OH USA  45056

2 School of Biology and Ecology  & Climate Change Institute University of Maine, Orono, ME USA  04469
The degree of allochthony is an important feature of aquatic ecosystems; it is an indicator of the contribution of terrestrial ecosystem support to an aquatic ecosystem relative to internal (or autochthonous) contributions.  The degree of allochthony is important in influencing biogeochemical cycles, food webs, and other factors that influence aquatic ecosystem structure and function such as lake metabolism.  New techniques have recently been developed to assess the degree of allochthony within a particular lake ecosystem, however no work has yet to compare these indicators across a suite of lakes that vary in the degree of terrestrial influence.  We compared the following indicators of allochthony: spectral slope, DOC/Chl ratio, seston deuterium, fluorescence, and transparency ratios.  We found significant relationships between spectral slope and all four other allochthony indicators (p < 0.05).  While we found significant relationships between spectral slope and these other allochthony indicators, the fact that these techniques differentially reflect both particulate and dissolved fractions implies that in systems where the particulate and dissolved fraction sources are different the allochthony indicators will give different results.
Spatial and temporal variability of lake metabolism: lessons learned from a high-elevation Sierra Nevada (California) lake. 

Steven Sadro1, John Melack2, and Sally MacIntyre3
1Department of Ecology, Evolution, and Marine Biology, University of California, Santa Barbara, California, USA

2Bren School of Environmental Science and Management, University of California, Santa Barbara, California, USA

3Institute for Computational Earth System Science, University of California, Santa Barbara, California, USA

The advent of high precision continuous dissolved oxygen measurement has helped increase our understanding of lake metabolism and the processes which drive rates of production and respiration. Nutrient and dissolved organic matter (DOM) concentrations have both emerged as important predictors of overall metabolic balance. However, in clear-water oligotrophic lakes, where nutrient and DOM concentrations are both very low, it remains unclear whether heterotrophic or autotrophic processes dominate. Our research characterized spatial and temporal variability in net ecosystem production (NEP), community respiration (CR), and gross primary production (GPP) of Emerald Lake, a high-elevation lake representative of the over six-thousand such lakes found in the Sierra Nevada (California). With an average NEP of 0.041 mgCL-1d-1 between June and November, Emerald Lake was net autotrophic over the course of the growing season. Rates of GPP and CR were steady or increased between June and September, before declining in tandem with decreasing light levels and lake temperatures. Rates of CR measured during periods of ice-cover suggest the strength of net autotrophy characterized during the growing season is insufficient to overcome the heterotrophic demand incurred over winter, making Emerald Lake heterotrophic on an annual basis. As with temporal variability, spatial variability in metabolic rates was surprisingly low; while there was an approximately 2 fold difference between littoral and pelagic measurements of GPP and CR, overall NEP remained relatively constant among all sites. Similarly, a high degree of coherence in metabolism among all depth intervals was revealed once seasonal lake stratification had eroded. 

Reservoir Metabolism: Response to Storm Events

Susanna Scott1, Grexi Marcado2, Ryan Batt3 and Mike Vanni1
1Department of Zoology, Miami University, Oxford, Ohio, USA

2Department of Natural Sciences, Fayetteville State University, Fayettville, North Carloina, USA/Miami University
3Center for Limnology, University of Wisconsin-Madison, Madison, Wisconsin, USA

Storm events in reservoir watersheds transport large pulses of allochthonous nutrients and sediments into the system. These inputs may provoke a metabolic response and alter the system’s trophic status, either by increasing primary production due to the nutrient influx, or decreasing production due to increased turbidity in the system. Studies relying on manual sampling techniques are constrained by point samples and fail to capture the entire response of the system to the resource pulse resulting from storm events. We hypothesized that we could more completely characterize the metabolic response to storms with the use of sensor technology. To test this, we used in situ high-frequency data to characterize the metabolic response of Acton Lake to storm events. Acton Lake is a hypereutrophic reservoir in southeastern Ohio, with a watershed dominated by agriculture. We used diel oxygen curves from this data to estimate respiration (R), gross primary production (GPP) and net ecosystem production (NEP) for pre- and post-storm conditions.  While the amplitude of diel oxygen curves increased following storm events, we found no change in ecosystem metabolic parameters (R, GPP and NEP) following the storm events. 

Whole lake response to an artificial mixing experiment

Ashley Shade, Jordan Read, Noah Lottig, Tim Kratz, Eric Roden, Emily Stanley, Chin Wu, Katherine D McMahon

shade@wisc.edu, jsread@wisc.edu, nrlottig@gmail.com, tkkratz@wisc.edu, ehstanley@wisc.edu, eroden@geology.wisc.edu, chinwu@engr.wisc.edu, tmcmahon@engr.wisc.edu
Global change may alter the frequency and seasonality of temperate lake mixing, with unknown ecosystem consequences. Mixing disrupts vertical chemical and physical gradients, such as dissolved oxygen (DO) and temperature, which then influence biological dynamics. We conducted a mixing manipulation to observe whole lake response to episodic mixing, with a focus on the physical and chemical drivers of bacterioplankton communities. We mixed a temperate, dimictic bog lake during summer stratification. An instrumented buoy measured high-resolution thermal profiles, surface DO, carbon dioxide, and meteorological variables, and autoprofiled vertical DO, turbidity, redox, temperature, chlorophyll, and conductivity. Bacterial community and water chemistry samples were collected from the integrated epilimnion and hypolimnion. We collected additional water from discrete depths to investigate microbially mediated terminal electron acceptor (e.g. iron, sulfide, methane) changes during the experiment. We mixed the lake by mechanically oscillating large volumes of water at the deep hole of the lake, and using this novel method, mixing was achieved after eight days. Prior to treatment, the hypolimnion was anoxic and near 5 C. The hypolimnion eroded into the epilimnion until mixing at 19 C. Though the lake slowly re-stratified, the hypolimnion temperature remained high throughout summer, leading to a more rapid and pronounced bacterial community succession occurred than had been previously observed. Oppositely, DO depleted in the hypolimnion within four days following mixing, and remained low until fall turnover. We tracked the whole lake recovery until fall overturn, which occurred earlier than nearby lakes with similar mixing regimes, and as compared to the previous season. The bacterial communities in the epilimnion and hypolimnion converged at mixing, and then diverged along separate seasonal trajectories. Our results indicate that altered mixing regimes can have drastic affects on lake ecosystems, and should be considered in global change scenarios.  
The variation of bacterial dominated population abundance in Meiliang Lake Taihu, detected by FISH during summer and winter 

Shen Yan, Gao guang 

Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, China 

Lake Taihu is the third largest shallow lake in China, with an area of 2,338 km² and an average depth of 2 meters. This research focuses on the diversity of bacterial community structure and the correlation between abundance and nutrients in the lake during winter and summer. According to our previous research, the dominant phyla of bacteria (the free-living and attached bacteria) were α-proteobacteria, β-proteobacteria,γ-proteobacteria, Bacteroidetes and Planctomycetes. The results follows: the abundance of dominated bacterial was significantly increased following Chl-a concentration (P<0.01) during the algae bloom in summer and non-algae bloom in winter, and the similarity change was founded in α-proteobacteria and γ-proteobacteria,but β-proteobacteria and Bacteroidetes was opposite; the ratio of each of the four dominated species vs. the total bacteria abundance was significantly higher in winter than that in summer (P<0.01); the different species have distinct sensitivity, particularly the abundance of α-proteobacteria were significantly increased following the TP concentration (R2=0.860 P<0.01), and the abundance of bacteria, especially for Bacteroidetes ,was also significantly affected by PO43- concentration (R2=0.733,P<0.05). 
Do lakes respond coherently to storm events?

Robyn L. Smyth1, Spencer R. Hall2, and Sally MacIntyre1 

1Department of Ecology, Evolution and Marine Biology, UC Santa Barbara
2Department of Biology, Indiana University
High frequency data from moored sensors offer new opportunities to investigate lake variability at timescales that are not resolved by traditional weekly to monthly lake sampling. However the high cost of sensor packages can result in a more limited spatial distribution of data than is possible with manual lake sampling. To what extent do high frequency measurements at a single location represent the short-term dynamics of other lakes in the region? We are investigating the role of physical processes in planktonic disease dynamics in small, dimictic lakes in southwestern Michigan. We have found that outbreaks of infection in Daphnia by a non-motile fungal parasite followed storm events that produced enhanced mixing. However, 17 lakes were sampled for infection, a subset of 8 lakes were equipped with thermistor chains and continuous meteorological measurements were made on a single lake. Several studies have shown moderate to high coherence in monthly to seasonally averaged physical lake variables. Is there more heterogeneity at finer temporal scales? Here we explore the use of time series models to remove autocorrelation and examine coherence in lake responses to storm events.  
Direct link between near-surface turbulence and instantaneous gas exchange velocity

Dominic Vachon1, Yves T. Prairie1 and Jonathan J. Cole2
 

1Département des Sciences Biologiques, Université du Québec à Montréal, Montréal, Québec, Canada.

2Cary Institute of Ecosystem Studies, Millbrook, New York, USA.

Gas exchange velocity (k) is usually estimated from empirical relationships with wind velocity, a purportedly suitable proxy for surface turbulence. We performed a series of gas exchange measurements in 12 diverse aquatic systems to develop the direct relationship between near-surface turbulence and gas exchange velocity. The relationship was found to be log-linear, explained 89% of the variation in instantaneous gas exchange velocities and was valid over a range of turbulent energy dissipation rate (ε) spanning about two orders of magnitude. Unlike wind-based relationships, our model is shown to be universal for systems ranging in size from less than 1 km2 to over 600 km2. In contrast, wind speed is modulating k differently on large systems than on small systems. Wind speed has a greater effect in larger systems than in smaller ones suggesting that wind-k relationship is system specific. Our results demonstrate that direct measurements of turbulent energy dissipation rate can provide reliable estimation of the associated gas exchange velocity even at short temporal and spatial scales. Continuous measurement of turbulent kinetic energy dissipation rate using high frequency acoustic Doppler velocimeters is a promising approach that would permit autonomous buoys to capture critical information on the dynamics of gas exchange in lakes.

Global patterns in lake ecosystem production and respiration. 

Chris Solomon, Denise Bruesewitz, Dave Richardson, Kevin Rose, Matt Van de Bogert, plus many others.

Using data from more than 20 contributing GLEON sites, we estimate production and respiration rates from lakes around the globe with contrasting land use, temperature regimes, and nutrient inputs. Our objectives are to describe intra-annual variation in respiration and production in a diverse suite of lakes and to identify the processes that drive that variation both within and among lakes.  Specifically, we ask how water temperature, nutrient levels, gross primary production, and terrestrial inputs to lakes affect the seasonal pattern, mean level, and day-to-day variability in water column respiration and production rates. The data set that we have begun to assemble is unprecedented in terms of its temporal resolution and spatial extent. We therefore expect that our analysis will yield significant new insights into terrestrial-aquatic-atmospheric carbon cycling, in terms of the basic ecological mechanisms driving respiration rates as well as applied understanding of how future anthropogenic changes may alter the carbon balance of lakes.  

Reach-scale spatial and temporal variations in whole-stream metabolism estimates within the lowland Merced River in California
Sandra Villamizar1, Henry Pai1, Christopher Butler1, Patrick Barnes1, and Thomas C. Harmon1
1University of California, Merced
Stationary and distributed estimates of river metabolism developed during a 4-day period allowed us to identify spatial and temporal variations not related to the River Continuum Concept but to local factors. The estimates of whole-stream metabolism (Primary Productivity and Community Respiration) were obtained using a one-station approach at both a stationary sampling point, and at an array of 11 points along a 23-m river cross section using a robotic Networked Info-Mechanical System (NIMS).  An in-river meteorological station, and distributed self-logging light sensors were used to assess spatiotemporal photosynthetically active radiation (PAR) availability. Temporally, PAR was found to be the limiting factor during the last day of analysis, explaining the variation in estimated P/R ratios (0.79, 0.77, 0.76 and 0.56 for days one through four, respectively). Spatially, the distribution of metabolism estimates found along the river cross section, with P/R ratios ranging from 0.51 to 0.94, may be attributed to (1) the variable availability of PAR due to both the influence of the riparian vegetation and the daily radiation and shade patterns; and (2) a heterogeneous distribution of the respiration rates within the cross section (on a volumetric basis, respiration rates were three-fold higher in the shallow zone than in the deep zone of the cross section). A comparison of the results obtained with the two approaches (stationary and distributed) suggests that only one sampling point within the cross section may not be sufficient to characterize reach-scale processes related to stream metabolism in the context of habitat quality, groundwater-surface water exchanges, and other spatiotemporally complex issues.

Influence of the critical starting condition of sediment on nutrient release

Wang Yong-ping, Ding Yan-qing, Zhu Guang-wei, and Qin Bo-qiang

Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing, China

The effect of wave disturbance on the nutrient release from lake sediments in critical incipient motion condition was simulated in flume experiment, using microsensor to record the overlaying water oxygen concentration every 5 s. The sediments were sampled from Gonghu Bay of Lake Taihu, which is a large, shallow, eutrophic lake with a mean depth of 1.9 m and an area of 2447 km2. The results showed that in the suitable condition, dissolved oxygen concentration in overlaying water decreased from 7.50 mg/L to 7.00 mg/L below within 15 minutes. About 20 minutes later, dissolved oxygen concentration appeared to be upward trend in general, and reached the highest as 8.12 mg/L. The concentrations of NO3--N, NO2--N, NH4+-N and PO43--P in overlaying water fluctuated more or less during this process. This initial study indicated that critical starting condition of sediment could reduce the dissolved oxygen concentration in short time, being the reducing material release from sediment, and the reducing process will overlapped by dissolved oxygen penetrated from upper layer under the hydrodynamic disturbance. The fluctuatation of nutrients strengthen the hypothesis. But being the mixture of sediment release and upper water delution, the critical starting process had no significant effect on nutrients concentration at last.

Challenges for in-situ Fluorometry
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Fluorometry is proving to be a useful research tool for making hi-res, in-situ observations of a variety of parameters of modern limnological importance. We present preliminary results from deploying phycocyanin, chlorophyll and colored dissolved organic matter (CDOM) fluorometers. For Lake Mendota, a eutrophic lake in southern Wisconsin, sensor observations did not map well onto the manually sampled dataset for chlorophyll and phycocyanin over all deployments. Our CDOM fluorometer deployment has highlighted the difficulty in teasing apart actual changes in the CDOM concentration from signal changes caused by variations in temperature. Several lab experiments were done to determine the temperature dependence of CDOM fluorescence and show the potential complexity of the problem.

Linking microbes, carbon, and UV radiation in freshwater ecosystems
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Microbial processing of allochthonous dissolved organic carbon (DOC) in aquatic ecosystems has important implications for global carbon cycles. As climate change may cause large amounts of stored organic carbon to be liberated, it is crucial that we understand the factors controlling its degradation in aquatic systems. Recent studies suggest that understanding the effects of DOC source on microbial community composition and activity is necessary for predicting rates of microbial carbon processing. The question of whether aquatic microbial communities consist of populations of bacteria that specialize in degrading recalcitrant carbon remains unanswered. In addition, UV radiation has been shown to impact organic matter degradation rates as photochemical transformations of organic carbon affects its bioavailability. Our research aims to understand the linkages between DOC source, UV radiation, and microbial community structure and activity in aquatic ecosystems.

Geochemical characterization of Batuco Wetland: metal distribution in sediments
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Wetlands are an example of interdependence between hydrology and ecology. These are shallow water bodies, located in transition zones between aquatic and terrestrial ecosystems, with strong seasonal variability.

Sediments are considered a water body’s fingerprint due to its important role on the metals availability. Depending on the environmental conditions, sediments can leak and/or accumulate pollutants, and at the same time they are the nourishing substratum to many organisms that live within the top centimetres of organic matter.

This work approaches the sediment’s geochemical characterization of Batuco wetland, located 40 Km North of Santiago de Chile.  This research relates sediments to trace metal mobility and availability, and its relationship with the organic matter and eutrofication level of the water body.   

We propose a conceptual model that will allow both the definition of trace metal distribution mechanisms within Batuco wetland, and evaluation of possible future sceneries. This information will be relevant as an analysis tool to predict pollution events, and will improve the technical criteria to be taken into account by decisions makers and environmental managers of water resources in the country.

