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HOST-PATHOGEN DYNAMICS RESPONSE TO SESTON NUTRIENT
ENRICHMENT- A MESOCOSM EXPERIMENT

The anthropogenic loading of carbon and nutrients has increased in lakes. This
may lead to changes in nutrient-carbon ratio of producers and further into
nutrient deficiency of consumers, such as zooplankton, and affect their biomass
and population dynamics. Parasites take energy from their hosts and may thus
decrease host reproduction and growth. Zooplankton species, such as Daphnia-
waterfleas, are host to numerous parasites. Parasite incidence and intensity

in zooplankton is governed by environmental effects such as food quality and
quantity. In this experiment we studied how nutrient enrichment changes the
biomass of producers and nutrient ratios in seston and whether this has an effect
on prevalence and intensity of parasites infecting Daphnia longispina. The three
enclosures receiving added N and P had significantly higher nutrient content of
seston than control enclosures, but no change in biomass of the producers was
detected. Of the five parasite species infecting D. longispina, one endoparasite
had significantly higher intensity in treatment enclosures. This study is the first
to connect seston nutrient content to host-parasite interactions in the natural
environment.

Abbott, R. L,, State University of New York College of Environmental Science
and Forestry, Syracuse, USA, rlabbott@syr.edu
Schulz, K. L., State University of New York College of Environmental Science
and Forestry, Syracuse, USA, kschulz@syr.edu

THE ROLE OF POLYUNSATURATED FATTY ACIDS IN THE FEEDING
BEHAVIOR, FECUNDITY AND DEVELOPMENT OF A FRESHWATER
CALANOID COPEPOD

Fatty acids are an important nutritional component of diets for freshwater
zooplankton as precursors of many hormones and to maintain cell membrane
fluidity. Food quality, specifically fatty acid content, also has effects on the
fecundity of zooplankton. Nutritional quality of a food source can affect the
feeding behavior of freshwater calanoid copepods as well; lower food quality may
induce compensatory feeding. We will report the occurrence of compensatory
feeding for a freshwater calanoid copepod by comparing the filtering rates

and preferential cell selection of calanoid copepods fed Chlamydomonas
reinhardtii cells spiked with three polyunsaturated fatty acids (PUFAs) versus
those fed unsupplemented algae. In addition, we will report on the fecundity
and development time on these two diets from a life table experiment to assess
the effect of PUFAs and possible compensatory feeding on reproduction. These
experiments attempt to elucidate the importance of fatty acids on the behavior
of common zooplankton, which could affect their energy expenditures and life
histories in environments with low quality food sources.

Abelho, M., Escola Superior Agrdria, Instituto Politécnico de Coimbra,
Coimbra, Portugal, abelho@esac.pt

EFFECT OF INTRODUCED EXOTIC TREE LITTER ON CONSUMPTION,
BODY AND FECES NUTRIENT CONTENT OF THE ISOPOD
ARMADILLIDIUM VULGARE

Consumption and growth of the woodlouse Armadillidium vulgare, the most
abundant terrestrial detritivore along the Rio Grande Bosque, were measured
on litters from the autochthonous Rio Grande cottonwood and New Mexico
olive and the exotic Russian olive. The isopods consumed more of the exotic
than of the autochthonous plant litters. Russian olive litters have higher N and
P contents than litter from the autochthonous trees. Isopods fed Russian olive
litters had the highest N contents, and produced N-rich feces, but the P content
of the isopods and of their feces was not directly related to the P content of
their food suggesting that the crustaceans differentially absorbed this nutrient
from their food. Since Armadillidium vulgare processes much of the terrestrial
litter in the riparian area along the Rio Grande, its altered consumption and
body chemistry when feeding on Russian olive suggests that the replacement
of the original vegetation by exotic vegetation such as Russian olive may alter
processing of the terrestrial detritus, thus potentially affecting the linkage
between the riparian and the aquatic ecosystem.

Acharya, K., Desert Research Institute, Las Vegas, USA, kumud.acharya@dri.
edu

Yiping, L., Hohai University, Nanjing, China, yipinglihhu@gmail.com

PERILS OF ECONOMIC GROWTH AND LAND USE CHANGE:
HYPEREUTROPHICATION OF LAKE TAIHU, CHINA

Rapid population and economic growth in the last few decades in China has
degraded many water bodies especially in the eastern region. Lake Taihu,
China’s third largest lake, exemplifies the severity of the problems. Distribution
of algal bloom in Lake Taihu appears to be heterogeneous and correlated with
population centers and urban land use types. Using data from 32 tributaries

and 26 in-lake stations, collected monthly over 6 years, we investigated
spatiotemporal distributions of, and correlations between, chlorophyll-a (Chl-a),
total phosphorus (TP), total nitrogen (TN) and water temperature (WT), among
other variables. Results reveal strong spatiotemporal trends in all variables, with
concentration decreasing from more populated north and west to center and
east of regions of the lake. Spatial trends in TP and TN concentrations strongly
corresponded with observed nutrient loads from the adjoining rivers in densely
populated areas, demonstrating influence of watershed pollutant loads on lake
water quality. Annual net retention rate of TN and TP exceeded 5,900 ton/yr and
250 ton/yr, accounting for approximately 30% of the total input flux.

Ackerman, J. D., University of Guelph, Guelph, Canada, ackerman@uoguelph.ca
Schindler, R. J., University of Guelph, Guelph, Canada, rschindl@uoguelph.ca

THE EFFECT OF BOUNDARY ROUGHNESS ON NEAR-FIELD SCALAR
DISPERSION IN STREAMS

Understanding the fate and transport of scalar quantities (e.g., nutrients,
pollutants, chemical cues) is important in aquatic systems. Whereas it is possible
to model the transport of chemical cues under ideal circumstances, conditions
are more complex in nature where roughness elements in the near-bed regions
of aquatic systems can induce turbulence, which affects the three-dimensional
structure of chemical plumes. We examined the effect of bed roughness on
scalar dispersion in the near-bed region of small streams. The dispersion of
rhodamine dye was measured spatially using fluorometers to estimate the
longitudinal dispersion (K ). k increased across sites from 2.1 + 0.1 cm to 3.5 +
0.2 cm, corresponding to average (u) and friction velocities (u*) ranging from
u=126+02cm/sto58+2cm/sand u* = 0.8 + 0.1 cm/s to 6.3 = 0.9 cm/s.

K increased across sites with higher k from (1.01 £ 0.06) x 10” m*/s to (21.85
+0.64) x 10> m’/s. Significant differences in K _were found among sites (F,,
=616, P < 0.001). These values, though relatively small, scale with K values
reported previously. The results indicate that bed roughness has a significant and
important affect on near field scalar transport and therefore the processes that
rely on scalars.

Acuna, V., Catalan Institute for Water Research, Girona, Spain, vicenc.acuna@
icra.cat

von Schiller, D., 2- Leibniz -Institute of Freshwater Ecology and Inland Fisheries
, Berlin, Germany,

Timoner, X., 3- Institute of Aquatic Ecology, University of Girona , Girona,
Spain, xtimoner@icra.cat

Marti, E., Centre for Advanced Studies of Blanes , Blanes, Spain,

Ribot, M., Centre for Advanced Studies of Blanes , Blanes, Spain,

Tockner, K., 2- Leibniz -Institute of Freshwater Ecology and Inland Fisheries ,
Berlin, Germany,

Sabater, S., Catalan Institute for Water Research, Girona, Spain, ssabater@icra.
cat

ECOSYSTEM FUNCTIONAL RESPONSE TO INTERMITTENCY IN A
MEDITERRANEAN STREAM

Recent observations and regional climate models indicate that the severity of
drought in the Mediterranean region is increasing and longer no-flow periods
are anticipated. Headwater streams in this region undergo a seasonal drought
that often results in periods of no-flow or intermittency, but the predicted
increase of the intermittency extent sets novel conditions that might profoundly
influence the C, N, and P dynamics in these systems. In order to better
comprehend the effects of intermittency on the C-N-P dynamics, as well as the
interaction of these elements, we measured stream ecosystem metabolism and
uptake of N and P during the drying and rewetting phases of a Mediterranean
stream. Field results indicated different dynamics of these elements with
distinct temporal patterns during both drying and rewetting phases. Indeed, the
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metabolism of C reacted considerably faster than that of N or P to changes in
flow. Different underlying mechanisms might explain the observed patterns, but
experiments under controlled conditions are needed to find out the underlying
mechanisms, as well as to predict if the extent of intermittency might decouple
even more C-N-P dynamics in streams.

Adams, C.J., University of Idaho, Moscow, USA, adam4707@vandals.uidaho.edu
Wilhelm, E. M., University of Idaho, Moscow, USA, fwilhelm@uidaho.edu

IMPLICATIONS OF SOLAR POWERED CIRCULATION OF AN
EPILIMNION FOR CYANOBACTERIA CONTROL ON THE
ZOOPLANKTON POPULATIONS WITHIN WILLOW CREEK RESERVOIR,
OREGON.

Worldwide, anthropogenic activities represents significant pressure that
negatively affect the availability of clean water, thus increasing lake manager’s
tasks to maintain or improve the quality of waterbodies through the use of an
increasing arsenal of methods and chemicals. Although chemicals are tested to
ensure the safety of non-target species, mechanical methods receive much less
scrutiny. Solar powered circulation (SPC) is advocated for the suppression of
cyanobacteria, but effects on zooplankton populations remain unknown. Given
the important role of zooplankton in the clear water phase and trophic cascades
in freshwater ecosystems, I am interested to examine if, and to what extent SPC
affect the distribution and abundance of zooplankton populations, particularly
Daphnia. 1 tested the hypothesis that SPC had no effect on the vertical and
horizontal distribution of Daphnuia in a reservoir receiving whole-lake SPC
treatment. The results from this research will be discussed in the context of
management strategies and their effects on zooplankton .

Adams, L. G., Kennesaw State University, Kennesaw, USA, ladams@kennesaw.edu
Levin, D. R,, NOAA Chesapeake Bay Office, Annapolis, USA, doug.levin@noaa.gov
Spence, L., COSEE SE, Charleston, USA, lundie.spence@scseagrant.org

ENGAGING STUDENTS IN SCIENCE WITH REAL-TIME DATA
COLLECTED FROM STUDENT DESIGNED AND MONITORED BASIC
OBSERVATION BUOYS (BOB)

Using real-time data (RTD) in the classroom engages students, adds relevance,

and allows them to test their own predictions (Adams and Matsumoto, 2009).

Most monitoring devices are cost prohibitive for classroom use. However, Basic
Observation Buoy (BOB) is a low cost observation system developed in response

to the need for hands-on student involvement with environmental monitoring of
protected waterways. BOB, developed by Dr. Doug Levin (NOAA's Chesapeake Bay
Office), was the focus of a 2009 collaborative science/outreach workshop sponsored
by COSEE SE and SECOORA (Spence et al. 2009). Regional plans include an
upload site on SECOORA’s URL where information can be shared, thus giving
students ownership of their data. My research plans include a partnership with a
Beaufort County High School in SC for a phase II Tidal Creek Monitoring project
that integrates BOB. The phase I study employed a DataSonde and its data have
since been incorporated into a student driven middle school science activity. Phase
1 will directly involve high school students collecting RTD using BOB and testing
their predictions about coastal processes in the tidal creek.

Adolf, J. E., University of Hawaii Hilo, Hilo, USA, jadolf@hawaii.edu
Walker, J. K., University of Hawaii Hilo, Hilo, USA, jkwalker@hawaii.edu
Collins, T. P, University of Hawaii Hilo, Hilo, USA, topaz@hawaii.edu

COMPARING NUTRIENT - GROUNDWATER — PHYTOPLANKTON
RELATIONSHIPS IN COASTAL WATERS OF EAST AND WEST HAWAII
ISLAND

On Hawaii Island (“The Big Island’), the presence of submarine groundwater
discharge (SGD) has a demonstrated impact on the physical and chemical
structure of coastal marine waters. In West Hawaii, SGD is a dominant source

of freshwater and nutrients to coastal waters, while extremely high rainfall in

East Hawaii means both surface and ground water have significant impacts on

the physical-chemical environment along the coast. Less is known about the
biological impacts of SGD in waters around Hawaii Island. To begin addressing
this research gap, we have been examining the relationship between SGD and
coastal phytoplankton around Hawaii Island. Our research has focused on Hilo
Bay (East Hawaii) and Pauoa Bay (West Hawaii). Both bays showed salinity —
nutrient relationships characteristic of SGD, although groundwater nutrient levels
were 2-3 fold higher at Pauoa Bay compared to Hilo Bay. Pauoa Bay phytoplankton
biomass was generally low (< 1 mg m™~) and dominated by picoplankton, although

nuisance blooms of large Euglenoids were observed. Hilo Bay phytoplankton
biomass averaged 3-4 mg m? and shifted between picoplankton, large chain-
forming diatoms and dinoflagellates. In both environments, the influence of
SGD on phytoplankton is likely modulated by physical conditions determining
water residence time. Ongoing research using dataflow mapping and real-time
continuous monitoring buoys will also be discussed.

Ahlbeck, I, Stockholm University, Stockholm, Sweden, ida@ecology.su.se

Hansoon, S., Stockholm University, Stockholm, Sweden, Sture.Hansson@
ecology.su.se

EVALUATING DIET ANALYSIS METHODS BY INDIVIDUAL BASED
MODELING

There are many ways in which stomachs can be analyzed and opinions on
preferred methods differ among experts. We have used a modeling approach to
analyze how well different ways of diet analysis describe the “true” diet of fish. The
aim was also to explore how characteristics of the fish and sampling methods may
influences the performance of different diet analyses techniques. The methods
investigated were based on the frequency of occurrence of different prey types in
the stomachs and their numbers and masses (actual or recalculated measures).
We also used composite indexes that combine results from two or more methods
(Index of Relative Importance and the Comparative Feeding Index). The
characteristics of the modeled fish, “piscivorous” or “benthivorous” and how the
fish was “caught” influenced the performance of the diet analysis methods — some
were more robust than others. “Simpler” methods (numeric, volumetric, point and
frequency of occurrence) performed better than composite indexes. Generally,
methods describing the diets from mass of different prey in the stomachs gave
results most similar to the true diet of the fish.

Ahlgren, J., Swedish University of Agricultural Sciences, Uppsala, Sweden,
joakim.ahlgren@vatten.slu.se

Djodjic, ., Swedish University of Agricultural Sciences, Uppsala, Sweden, Faruk.
Djodjic@vatten.slu.se

Wallin, M., Swedish University of Agricultural Sciences, Uppsala, Sweden, Mats.
Wallin@vatten.slu.se

USING TRACE ELEMENT DISTRIBUTION TO TRACE SOURCES OF
ANTHROPOGENIC NUTRIENT INPUT IN SMALL STREAMS

In most catchments anthropogenic input of nutrients to surface water is a mixture
of agricultural runoff and sewage emissions. Knowledge about the relative
contribution of these sources is vital for abatement purposes, and in this study

we have investigated whether the distribution of trace elements in surface waters
can be used to trace the nutrient source. Water from three groups of streams was
analyzed: a) streams influenced only by agricultural runoff, b) streams influenced
only by sewage emissions, and c) reference streams. Samples were collected

at different flow regimes and times of year, and analyzed for over 70 elements
using ICP-MS. Results show differences between the reference streams and
anthropogenic affected streams in trace element composition, indicating that the
method is well suited to trace anthropogenic affected waters. In addition, there are
tendencies for the agriculturally affected waters to differ from the sewage affected,
primarily in higher levels of As, Br, Sb,  and W. These results will be used to
improve source apportionment models, which may subsequently be able to trace
and quantify the sources of nutrients in catchments.

Aiken, G. R., US Geological Survey, Boulder, CO, USA, graiken@usgs.gov
Gilmour, C. C., Smithsonian Environmental Research Center, Edgewater, MD,
USA, gilmour@si.edu

Krabbenhoft, D. P, US Geological Survey, Middleton, W1, USA, dpkrabbe@usgs.gov
Orem, W., US Geological Survey, Reston, VA, USA, borem@usgs.gov

INFLUENCES OF DISSOLVED ORGANIC MATTER ON MERCURY
BIOGEOCHEMISTRY

A number of biogeochemical processes that influence the fate, bioavailability,
and transport of mercury (Hg) in aquatic systems are mediated by interactions
of Hg with dissolved organic matter (DOM). DOM can influence the aqueous
chemistry of Hg by acting as a ligand and directly binding Hg, and, in the
presence of sulfide, by interacting with mercuric sulfide (HgS) such that greater
concentrations of HgS are maintained in solution than would be predicted by
speciation models. In this paper, the results of in-situ mesocosm experiments
designed to directly measure the effects of DOM -Hg interactions on Hg
biogeochemistry are described. In these experiments, mesocosms (wetland
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enclosures), located in the central Everglades, were amended with isotopically
enriched Hg, sulfate, and the hydrophobic organic acid (HPOA) fraction of
DOM isolated from a site in the eutrophic northern Everglades. DOM additions
resulted in substantially increased concentrations of dissolved Hg in surface
water. Greater concentrations of methylmercury in surface water were also
observed in the DOM amended mesocosms supporting the hypothesis that
DOM increases Hg bioavailabilty for methylation.

Akbaripasand, A., University of Otago, Dunedin, New Zealand, ab_akbary@
yahoo.com

Closs, G. P, University of Otago, Dunedin, New Zealand, gerry.closs@stonebow.
otago.ac.nz

Lokman, M., University of Otago, Dunedin, New Zealand, mark.lokman@
stonebow.otago.ac.nz

EFFECTS OF INVERTEBRATE DRIFT DENSITY ON DIET AND GROWTH
OF A GALAXIID FISH IN THREE NEW ZEALAND STREAMS

The abundance of New Zealand native fish, banded kokopu (Galaxias fasciatus
Gray), has declined over the past decades due to habitat loss through land
use-changes. It is not clear that streams with land use practices have less food
potential. We investigated whether (i) level of food abundance is different in
streams with different type of catchment (dense native bush, lightly grazed
pasture and mixed native bush-pasture), and (ii) the fish use different food
types in different habitats, or (iii) the growth rate of this fish is dependent on
food density and quality. To test these hypotheses we measured banded kokopu
abundance and growth monthly, using spotlight and capture-recapture of tagged
fish and assessed their diet and invertebrate density in three streams. Drift
density were different in all three stream types with higher food in pasture. But
the fish experienced better growth in bushy stream. The main diet in forested
stream was mayfly which was different from the items chosen by the fish in
pasture stream. The factors complicating the relationship between invertebrate
drift and growth will be discussed

Albers, S. J., University of Northern British Columbia, Prince George, BC,
Canada, albers@unbc.ca

Petticrew, E. L., University of Northern British Columbia, Prince George, BC,
Canada, ellen@unbc.ca

MARINE DERIVED NUTRIENT TRANSFER: CHANGING BIOFILM
ABUNDANCE AND COMPOSITION IN RESPONSE TO SALMON
SPAWNING AND DIE-OFF.

An opportunity to utilize a regulated salmon spawning channel in the summer
of 2009 allowed for quantification of both marine derived nutrients (MDN) and
fine sediment trapped by benthic biofilms during both salmon spawning and
die-back. Each year, millions of Pacific salmon (Oncorhynchus spp.) transfer
valuable MDN upstream to their natal habitats, while at the same time imparting
energy to the gravel bed via their spawning activity. We studied the response

of streamwater conditions and biofilm abundance and composition to salmon
spawners in the Horsefly River spawning channel. Biofilm abundance was
monitored during salmon arrival, spawning activity and die-off. The study’s
objective was to examine 1) the magnitude of MDN uptake and retention by
benthic biofilms via biofilm abundance and 2) the mass of fine sediment trapped
by the biofilm. These results will be used to determine if MDN can stimulate
primary productivity in the nearfield environment. This work identifies the
importance to stream ecosystems of both the nutrient delivery and physical
reworking of the gravel bed by salmon and may have consequences for both
salmon and river management goals.

Albertson, L. K., UC Santa Barbara, Santa Barbara, USA, albertson@lifesci.ucsb.edu
Cardinale, B. J., UC Santa Barbara, Santa Barbara, USA, cardinale@lifesci.ucsb.edu

IMPACTS OF BIOLOGICAL DIVERSITY ON SEDIMENT TRANSPORT IN
STREAMS

An increasing number of studies have shown that organisms modify physical
processes by constructing biological structures (e.g. roots, biofilms). However,
most of these studies have assumed all species have identical impacts. Here

we ask whether we must account for variation among species that, because of
niche differences, each exert a unique influence on physical processes. We use a
model system to test how the diversity of benthic, net-spinning caddisfly larvae
(Trichoptera) impacts sediment transport. We extend the results of previous
studies showing that nets of a single caddisfly species can reduce sediment

mobility by asking whether two species have a greater impact than one. In
studies conducted in laboratory flumes, we found that the critical shear stress
required to initiate sediment movement was significantly higher in streams
containing two species. The increase in stability appeared to be due to spatial
partitioning of larvae among pore spaces, with a greater area of pores covered
by nets when two species were present. Our results suggest that a quantitative
merger of biology and geomorphology may require that we specifically account
for variation among species.

Aldridge, T. M., University of Louisiana at Monroe, Monroe, USA, aldridtm@
warhawks.ulm.edu

Hill, A. M., University of Louisiana at Monroe, Monroe, USA, hill@ulm.edu
DIGITAL COMPARISON OF ANISOPTERA LARVAE MORPHOLOGY

T.M Aldridge and A.M. Hill, Department of ology, University of Louisiana at
Monroe, Monroe, LA. hill@ulm.edu. Morphometrics is an approach used to
distinguish among closely related species of adult Odonata. We are exploring
the feasibility of using digitized images and landmark analysis to assist in
identifying early instar larvae that would otherwise be difficult to process using
traditional keying methods. Larvae were collected, identified to genus level, and
photographed for analysis. Thus far, digital analysis of head capsule shape and,
perhaps, prementum shape seem promising.

Alexander, K. B., University of Colorado, Boulder, USA, katharine.alexander@
colorado.edu

Cullis, J., University of Colorado, Boulder, USA, james.cullis@colorado.edu
Pugh, E. T, University of Colorado, Boulder, USA, evanpugh@gmail.com
Turner, J., University of Colorado, Boulder, USA, hydromaiden@gmail.com

McKnight, D. M., University of Colorado, Boulder, USA, diane.mcknight@
colorado.edu

EVALUATION OF NEW VIBRAM® SOLED WADING BOOTS ON THE
TRANSPORT AND SURVIVABILITY OF DIDYMOSPHENIA GEMINATA

Transport by recreational users has been shown to be a significant factor in

the spread of the nuisance diatom Didymosphenia geminata. Felt soled wading
boots are considered to be the most efficient mechanism for the transport of live
cells. This has prompted the banning of felt soled waders in some countries and
fishing gear manufacturers to introduce new products such as Vibram® soled
wading boots. The aim of this study was to investigate the relative ability of the
new Vibram® soles to transport live D. geminata cells in relation to felt soles. The
results show that the Vibram® soles carry significantly fewer cells than traditional
felt soles and that the survivability is low after 36 hours even without treatment.
Felt soles not only transported more cells, but the percentage of live cells actually
increased after 36 hours indicating that there was continued reproduction in

the favorable conditions of the felt soles. These results give further support to
manufacturers and water resource managers for the phasing out of felt soled
waders.

Alexander, R. B., U.S. Geological Survey, Reston, USA, ralex@usgs.gov

Smith, R. A., U.S. Geological Survey, Reston, USA, rsmithl @usgs.gov

Schwarz, G. E., U.S. Geological Survey, Reston, USA, gschwarz@usgs.gov
Boyer, E. W, Pennsylvania State University, University Park, USA, ewb100@psu.edu
Brakebill, J. W., U.S. Geological Survey, Baltimore, USA, jwbrakeb@usgs.gov

REGIONAL DIFFERENCES IN THE DOWNSTREAM FLUX OF NITROGEN
IN RIVER NETWORKS

Recent legal rulings on federal Clean Water Act jurisdiction underscore the
need for improved understanding of headwater influences on the physical,
chemical, and biological integrity of downstream waters. Although field data
and modeling have advanced knowledge of the role of headwaters and river
networks in shaping downstream water quality, more systematic, integrated
assessments of diverse environmental settings can refine this knowledge. Here,
we use streamflow and nitrogen flux measurements from more than 1,000

U.S. monitoring sites and a spatially explicit watershed model (SPARROW) to
broaden perspectives on the factors controlling nitrogen flux in river networks.
The analysis accounts for the coupled interactions of land use, climate, and
landscape processes (terrestrial and aquatic). We find that temporal and
spatial variations in nitrogen flux can be primarily explained by scale-invariant
responses to these factors. However, accounting for regional deviations

in these responses as reflected by spatial differences in model parameters
improves understanding of the local and cumulative effects of processes on the
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downstream flux of nitrogen in river networks. Results also demonstrate the
profound influence of headwater areas on downstream water quality.

Allan, J. D, University of Michigan, Ann Arbor, USA, dallan@umich.edu
Mclntyre, P. B., University of Michigan, Ann Arbor, USA, pbmcinty@umich.edu
Halpern, B., National Center for Ecological Analysis and Synthesis, Santa
Barbara, USA, halpern@nceas.ucsb.edu

Boyer, G., SUNY-College of Environmental Science and Forestry, Syracuse, USA,
glboyer@esf.edu

Buchsbaum, A., National Wildlife Federation, Ann Arbor, USA,
BUCHSBAUM@nwf.org

Burton, A., University of Michigan, Ann Arbor, USA, burtonal@umich.edu
Campbell, L., Queens University, Kingston, Canada, linda.campbell@queensu.ca
Chadderton, W. L., The Nature Conservancy, Lansing, USA, Ichadderton@tnc.org
Ciborowski, J., University of Windsor, Windsor, Canada, cibor@uwindsor.ca
Doran, P, The Nature Conservancy, Lansing, USA, pdoran@TNC.ORG

Eder, T., Great Lakes Commission, Ann Arbor, USA, teder@glc.org

Hecky, R., University of Minnesota, Duluth, USA, rehecky@gmail.com

Infante, D., Michigan State University, Lansing, USA, infanted@msu.edu
Johnson, L., University of Minnesota, Duluth,USA, ljohnson@umn.edu

Lodge, D., University of Notre Dame, South Bend,USA, David.M.Lodge.1@nd.edu
Read, J., Michigan Sea Grant, Ann Arbor, USA, jenread@umich.edu

Rutherford, E., NOAA Great Lakes Environmental Research Lab, Ann Arbor,
USA, edwardr@umich.edu

Sowa, S., The Nature Conservancy, Lansing, USA, ssowa@tnc.org

Steinman, A., Annis Water Resources Institute, Muskegon, USA, steinmaa@gvsu.edu
Joseph, C., University of Michigan, Ann Arbor, USA, cgeddes@umich.edu
Fenner, J., University of Michigan, Ann Arbor, USA, jacgfenn@gmail.com

PRIORITIZING RESTORATION AND CONSERVATION OPPORTUNITIES
IN THE GREAT LAKES

A key lesson from terrestrial conservation science is that maps of stressors

and valued resources are one important starting point for developing coherent
restoration and conservation strategies. Management efforts are tied to specific
places, therefore we need to know the spatial distribution of human impacts in
order to guide effective actions. Moreover, numerous types of threats often affect
the same location, calling for analyses that integrate multiple stressors. Here,

we outline the Great Lakes Environmental Assessment and Mapping Project
(GLEAM), which seeks to merge GIS layers representing every major category
of threats to the Great Lakes, ranging from climate change to land-based
pollution to exotic species. By synthesizing this information into a single map

of cumulative threat levels across the basin, we will provide a new tool to guide
management efforts. Additional comparisons between the spatial distribution

of cumulative threats and priority habitats, species of concern, and ecosystem
services are proceeding concurrently. This effort, modeled upon recent global
threat analyses for marine waters and rivers, will facilitate prioritizing restoration
and conservation actions throughout the Great Lakes region.

Alldred, M. K,, Stony Brook University, Stony Brook, NY, USA, malldred@life.
bio.sunysb.edu

EFFECTS OF WETLAND PLANTS ON DENITRIFICATION RATES: A
META-ANALYSIS

Wetland plant communities differ in the ability to modify denitrification rates,
altering the rate at which nitrogen pollution is permanently removed from
ecosystems to the atmospheric sink. Thus, rapid shifts in plant community
distributions resulting from land use change, climate change, species invasions,

or sea level rise may alter the nitrogen-removal capacity of future landscapes.
Numerous studies have estimated denitrification rates in natural and constructed
wetland sediments inhabited by different plant communities. However, little effort
has been made to synthesize these results across the ecological and engineering
literature. I conduct a systematic review of these studies and perform a meta-
analysis of their results. A comparison of average denitrification rates in vegetated
and non-vegetated sediments using a log-linear response ratio reveals that wetland
plants tend to have a positive effect on denitrification, relative to non-vegetated
sediments. Average denitrification rates are used as a measure of effect size to test
for variation within and among plant communities and the various methods used
to measure denitrification. Results indicate significant variation in denitrification
rates, both within and among communities, and among methods.
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THE USE OF STABLE-ISOTOPE TRACERS TO TRACK NUTRIENT
SUBSIDIES BY FRESHWATER MUSSELS

Freshwater mussels have been found to have positive influences on benthic
primary production and standing crops of grazing benthic macroinvertebrates
during the summer when nutrients are limiting. One hypothesis for this
phenomenon is that mussels provide nutrient subsidies during these times
through excretion and nutrient recycling. Physiological experiments show
that some mussel species are stressed at high temperatures in the summer
(>30°C), catabolyzing energy reserves. Thus, mussels are likely to be excreting
endogenously, and may be subsidizing benthic food webs with mussel-derived
nutrient subsidies. We conducted two pilot experiments to test the feasibility
of using stable-isotope tracers as a means to track mussel-derived nutrient
subsidies in benthic food webs. A mesocosm experiment showed that benthic
algae closely track 815N values of mussel hemolymph, and in a second
experiment we were able to enrich mussel hemolymph to approximately 18
815N %o. Finally, we describe how this approach will be used to quantify mussel-
derived nutrient subsidies to benthic and possibly riparian food webs, and to
see how freshwater mussel community structure influences the direction and
magnitude of these effects.
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LAND USE INFLUENCE AND GROUNDWATER/SURFACE
INTERACTIONS ON WATER QUALITY IN THE LOWER FLINT RIVER
BASIN, GEORGIA

Water Chemistry was monitored from 2001 to 2009 in four large springs and 9
river sites along the lower Flint River (Georgia, USA). Delineation of recharge
areas and quantification of land cover demonstrated that land use within the four
springsheds ranged from forested urban to agricultural. Analysis of 10 springs
(six additional springs) for 815N-NO3- suggested fertilizer and animal/human
waste as the nitrate source in rural springs (4.8%o to 8.4%o) and predominantly
animal/human waste in urban springs (7.7%o to 13.4%o). Nitrate-N in the springs
ranged from 1.74 mg/l to 3.30 mg/l, and exceeded historical levels reported

for the aquifer. Statistical analyses suggested an increasing trend in nitrate-N
concentrations in groundwater discharging at the springs. Analysis of Flint River
water chemistry indicated elevated nitrate-N concentrations during low-flow
conditions due to greater contributions from groundwater discharge. Conversely,
the Flint River exhibited lower nitrate-N concentrations during high flows which
were attributed to a relatively low proportion of groundwater-derived nitrate.
The overall results indicate that nitrate-N concentrations are influenced by a
dynamic interaction between land use, rate of groundwater discharge, and time.
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RECRUITMENT CONSTRAINTS OF AQUATIC INSECTS: TOWARDS
SOLVING THE PUZZLE

In river restoration, constraints on dispersal and recruitment are a major factor
reducing or impeding colonization of newly available habitats. We present an
analysis of a manipulative experimental study conducted in two Swiss lowland
rivers investigating recruitment constraints of aquatic invertebrates. Our study
mainly targeted insects with specific oviposition behaviours: adult winged
females of these species land on protruding boulders, then attach fertilized eggs
on the submersed undersides. We added artificial oviposition substrates (bricks)
to the riverbed at sites strongly differing in their morphological condition and
monitored oviposition, benthic species pool and presence of winged adults
throughout the insect flight season. We used changes in relative oviposition
rates on bricks (which generally were less preferred) versus natural stones as an
indicator of constraints in substrate availability. Combining this novel approach
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with detailed information on species pool and parameters determining substrate
availability in each study reach during the experiment allowed us to distinguish
between multiple factors influencing oviposition rates. Comparison of several
insect and non-insect taxa revealed different types and extent of constraints on
recruitment in the study streams.
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AUTOMATED CLASSIFICATION TECHNIQUES TARGETED TO IMPROVE
THE PRECISION OF BIOMASS ESTIMATES

Automated image capture devices have been developed in the last decade

in order to sample plankton at high spatio-temporal resolution. In parallel,
automated classification techniques have demonstrated to be necessary to
handle such great quantity of information. The objective of these techniques

is the accurate enumeration of the images in as many taxonomic categories as
possible. One of the applications of the automated counting and classification is,
however, to determine the biomass rather than the abundance within taxonomic
categories. Thus, we propose to take this perspective into account when
designing the classification method, prioritizing the accuracy in biovolume/
biomass estimates. We use FlowCAM images of microplankton to illustrate how
a size-structure-oriented classification differs from a taxonomic-enumeration-
oriented classification, leading to improved biomass estimates. A higher
accuracy can be achieved in two ways. First, the classification groups can be
organized with the shape of each particle in mind. Second, the classification
algorithm can be optimized on the basis of biomass rather than abundance and
the classifier designed to minimize the error in total biomass.
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DOMINANCE OF TUNICATES, CLADOCERANS AND SMALL CALANOID
COPEPODS DURING STRATIFIED CONDITIONS IN THE SOUTHERN
MID-ATLTANTIC BIGHT

Tunicates may have different roles in food web dynamics than copepods since
tunicates feed on smaller phytoplankton, grow rapidly by asexual reproduction,
and produce fecal pellet that decompose more easily. However, tunicates have
not been as well studied as copepods, because they are fragile. Mesozooplankton
were sampled monthly with 80um mesh nets along a 25km transect off Wallops
Is., VA, in the Mid-Atlantic Bight. Tunicates (Oikopleura dioica and Dolioletta
gegenbauri), cladocerans (Penilia avirostris), and small copepod species
(Parvocalanus crassirostris, Paracalanus parvus, and Pseudocalanus newmanni
) dominated zooplankton densities during months when stratified conditions
occurred, June to October 2006 and 2007. Seasonal trends for all taxa were
similar with maximum densities in July, except for D. gegenbauri , which had
maximum densities in October when it completely dominated zooplankton
numbers and biomass. Its high population densities may have been caused

by cross shelf advection coupled with favorable biological interactions. Thus,
tunicates were dominant taxa during the most productive time of year, but their
dominance was shared by cladocerans and copepods which have similar grazing
but different fecal pellet producing capabilities.
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EFFICIENCY OF SORTING CHIRONOMIDAE SURFACE FLOATING PUPAL
EXUVIAE SAMPLES FROM URBAN TROUT STREAMS IN NORTHEAST
MINNESOTA

Collections of Chironomidae surface-floating pupal exuviae (SFPE) provide

an effective means of assessing water quality in streams. Although not widely
used in the US, the technique is not new and has been shown to be more cost-
efficient than traditional dip-net sampling techniques in organically enriched
streams. The intent of this research was to document the efficiency of sorting
SFPE samples relative to dip-net samples in trout streams with catchments
varying in amount of impervious surface. Samples of SFPE were collected from
17 trout streams in Duluth, MN; dip-net samples of the entire macroinvertebrate
community were also collected from these streams. We quantified time needed
to sort subsamples of 100 macroinvertebrates and SFPE; time to subsample

up to 300 SFPE was also recorded. The average time to sort subsamples of 100
specimens was 22.5 minutes for SFPE samples, compared to 32.7 minutes for
100 macroinvertebrates in dip-net samples. Average time to sort up to 300 SFPE
was 37.7 minutes. These results indicate that sorting SFPE samples is more
time-efficient than traditional dip-net techniques in trout streams with varying
catchment characteristics.
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MODELING SPATTAL SCALE DEPENDENCE IN STREAM POPULATION
RESPONSE TO PHYSICAL HABITAT UNDER CHANGING FLOW REGIMES

Altered flow regimes can have profound effects on the spatial structure and
total availability of instream habitat. However, methods for creating explicit
links between changes in the availability and distribution of physical habitat
and population persistence of focal species are generally lacking. Resulting
complexities include difficulties in determining the spatial scale of physical
habitat variability that is most relevant to population persistence. We have
introduced a metric termed the response length which characterizes the effects
of the local environment as felt by distant populations. We will discuss how
this length scale forms an important component of theory that predicts the
distribution of organisms among different physical habitat types in streams and
rivers. We will also explore the validity of the response length concept using a
parameterized 2-D hydraulic model and data on benthic and drift invertebrate
populations for the Merced River. We find that this simple metric can provide
a useful way to characterize complex changes in physical habitat and biotic
resource availability across realistic changes to the flow regime.
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DURATION AND EXTENT OF ELEVATED MERCURY LEVELS IN
DOWNSTREAM FISH FOLLOWING RESERVOIR CREATION

While mercury accumulation in reservoir fish following impoundment is a well
known phenomenon, consequences for downstream populations are less well
known. In particular, the effects on downstream estuarine populations have only
rarely been studied. Here I present evidence from a Northern Canadian reservoir
that elevated mercury levels can be seen in fish downstream for a distance of
over 200 km and into the estuary for some species. The Smallwood Reservoir

in Labrador, Canada created in the mid 1970’s, drains into the Churchill River
and hence into Lake Melville, a large estuarine fjord. Mercury levels in most
riverine species were elevated immediately following impoundment and have
since declined as have the levels in estuarine smelt. For several species this effect
was not noticeably attenuated with distance as would be expected if it resulted
from downstream populations feeding on pieces of reservoir fish chopped up

by passage through the turbines as seen in Northern Quebec reservoirs. These
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findings suggest that future reservoirs planned for the Lower Churchill River will
also result in elevated mercury levels of fish downstream and into the estuary.
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SECONDARY PRODUCTION OF CHIRONOMIDAE IN A LARGE
EUTROPHIC LAKE

Secondary production of primary consumers can impact fish production and
food web structure in lakes. We calculated secondary production of chironomids
in Lake Winnebago, Wisconsin the first estimate of secondary production

in this large, eutrophic system. Chironomids dominate benthic invertebrate
biomass in the lake where previous research has shown that lake sturgeon
(Aciperser fulvescens) rely heavily on chironomids as a food source. Benthic
samples were collected with an Ekman dredge at four profundal sites on eleven
dates from spring 2008 through spring 2009. Instantaneous growth rates for
seven chironomid length classes at five thermal regimes were measured in the
laboratory. Mean annual production of Chironomidae using the instantaneous
growth rate method was 8.42 g dry mass (DM) m? yr. The sub-family
Chironominae accounted for 6.84 g DM m™ yr'' and Tanypodinae production
was 1.59 g DM m? yr. Mean annual density of Chironomidae was 2714 m* and
mean biomass was 2.83 g DM m™. These annual production estimates are higher
than many other chironomid production rates from lakes but are similar to
chironomid production estimates from lotic ecosystems.
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EVALUATING THE ROLE OF ALLOCHTHONOUS ORGANIC MATTER AS
A FOOD RESOURCE FOR SHREDDERS IN A PRAIRIE POTHOLE LAKE IN
WEST CENTRAL MINNESOTA

In Cottonwood Lake, a prairie pothole lake in west central Minnesota, shredders
make up a significant part of the macroinvertebrate community in the littoral
zone (67% abundance, 25% of all taxa). Trees occur along much of the shoreline
suggesting that terrestrially derived organic matter could be an important
source of CPOM for macroinvertebrates in prairie potholes, particularly in the
littoral zone. Stable isotopes of carbon (**C) and nitrogen (**N) of the common
shredders Glyptotendipes and Hyalella azteca were compared to those of the
collector-gather, Chironomus and the predator, Cryptochironomus. Stable
isotopes of potential sources of allochthonous (oak, American elm, cottonwood)
and authochthonous (cattail) CPOM taken from the lake were also evaluated.
Both §"*C and 6N were significantly depleted in Chironomus compared to
other macroinvertebrates. H. azteca, had significantly greater values of §°C
than all other macroinvertebrates. Sources of CPOM did not show distinctive
profiles for either *C or *N, highlighting the challenge of characterizing detrital
food resources. Further analyses will help discern the fate of terrestrial inputs in
prairie pothole lakes.
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WATER TEMPERATURE AND ULTRAVIOLET RADIATION
TRANSPARENCY INTERACT TO CONTROL INVASIVE WARM-WATER
FISH ESTABLISHMENT IN NEARSHORE LAKE TAHOE, CA/NV USA.

In many systems, temperature constrains the depth of suitable spawning habitat
for warm-water fishes. In transparent lakes this potentially exposes eggs and
larvae in nests to high levels of ultraviolet radiation (UVR). We examined

how water temperature and transparency to UVR influence the suitability of
nearshore habitats for invasive warm-water fish in Lake Tahoe, a sub-alpine
oligotrophic lake. We exposed larval bluegill and largemouth bass to solar

UVR to establish a UVR dose-response relationship for each species. These
results were combined with UVR transparency data from monthly profiles

(May-Oct 2009) to predict fish survival in each nearshore site as a function of
UVR exposure. Using data from the literature and from monthly temperature
profiles we also predicted larval fish survival at each nearshore site as a function
of temperature. UVR and temperature dependent survival estimates were
combined to produce a single estimate of potential survival at each nearshore
site. Model results were corroborated by in situ incubation experiments. Our
results suggest that current UVR transparency and water temperature limit
establishment of non-native fish in most, though not all, nearshore sites.
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CROSS-SCALE RESILIENCE IN BLOOM IMPACTED PHYTOPLANKTON
COMMUNITIES

The complex nature of ecological systems limits the unambiguous determination
of resilience mechanisms. We studied resilience of phytoplankton communities
to recurring bloom impacts of the alga Gonyostomum semen, Raphidophyceae.
We characterized phytoplankton community dynamics in bloom lakes and
reference lakes using univariate community metrics (evenness, species richness,
biovolume and Simpson diversity). All metrics, except species richness, were
altered and showed stronger variability in bloom lakes relative to reference lakes,
suggesting that both lake types occurred in alternative states. We also assessed
resilience mechanisms using multivariate time series modelling. The models
captured successional dynamics of the phytoplankton communities in all lakes,
whereby different groups of species were substituted sequentially over the ice-
out period. The models also identified that G. semen impacts in bloom lakes were
only manifested within a single species group but not across species groups,
highlighting rapid renewal of the phytoplankton communities upon bloom
collapse. These results provide support of the cross-scale resilience model.
Cross-scale resilience could provide an explanation for the paradox of similar
species richness in bloom lakes and reference lakes, despite both lake types
occurring in alternative states.
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