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Conference Agenda at a Glance 

Day Date Session A Session B start end 

Wednesday 9/26/18 Modeling workshop 1:00 4:00 

    Aquatic Plant School 1:00 4:00 

    Cyanobacteria workshop 2:30 5:30 

Thursday 9/27/18 Registration 7:00 5:00 

    Continental breakfast 7:00 8:30 

    Welcome 8:30 8:40 

    
Plenary:  Daniel Schindler Climate change and water quality in 

western US lakes: how can we plan for an uncertain future? 8:40 9:25 

    1a. Models 1b. Aquatic Invertebrates 9:30 10:10 

    Poster break 10:10 10:30 

   2a. OR HABS Program Proposal 2b. Climate Change 10:30 12:00 

    Lunch/business and scholarship award presentations 12:00 1:30 

    3a. Invasive Species 3b. Mountain Lakes 1:30 3:00 

    Poster break 3:00 3:30 

    4a. Urban Lakes 4b. Aquatic Plants 3:30 5:00 

    Happy hour, raffle, and poster session 5:00 6:30 

Friday 9/28/18 Continental breakfast 7:00 8:30 

    5a. Toxics 5b. Outreach and Education 8:30 10:00 

    Poster break 10:00 10:30 

    6a. Dryland Lakes 6b. Miscellaneous 10:30 12:00 

    Ross Island Field Trip 2:00  4:30 
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Presentation overview, Thursday, September 27, 2018 

Time  Session name Presentation (presenter) 

8:40 – 9:25 Plenary Climate change and water quality in western US lakes: how can we plan for an uncertain future? Daniel Schindler, 
Professor, School of Aquatic and Fishery Sciences, University of Washington, Seattle. 

9:30 - 10:10 
 

1a. Modeling A statistical model of zooplankton community dynamics in the heavily invaded Columbia River Estuary. Eric Dexter, 
Stephen Bollens, Stephanie Hampton, Steve Katz, and Gretchen Rollwagen-Bollens. Washington State University - Student 
presentation. 

Matching methods, monitoring, and modeling to the lakes that need them. Richard A. Wildman and Robert L. Annear. 
Geosyntec Consultants  

1b. Aquatic 
Invertebrates 

Macroinvertebrate communities and ecological assessment of riverine lowland lakes. Oliver Miler, Northwest Indian 
Fisheries Commission; Magdalena Czarnecka, Faculty of Biology and Environmental Protection, Nicolaus Copernicus University 
Toruń, Poland; and Mario Brauns, Helmholtz Centre for Environmental Research, Magdeburg, Germany 

The life history and dietary habits of the caddisfly Nectopsyche albida in Coeur d’Alene Lake, ID, with a focus on predation 
on invasive Eurasian milfoil. Stephanie Estell, Ben Scofield, and Frank Wilhelm. University of Idaho - Student presentation. 

10:30 – 12:00 2a. Climate 
Change 

Overview of climate landscape for Oregon and Washington, trends and future projections. Megan Dalton, Oregon Climate 
Change Research Institute, Oregon State University.   

Climate change and the National Wildlife Refuge System in the Pacific Northwest. Tim Mayer, US Fish and Wildlife Service  

Legal challenges related to water in the face of climate change. Lisa Brown and John DeVoe, WaterWatch of Oregon 

2b. Oregon 
HABs Program 
Proposal 

Harmful Algal Bloom panel discussion with Theo Dreher, Oregon State University; Wayne Carmichael, Professor Emeritus, 
Wright State University; Joan Hardy, Washington State Dept. of Health; Aaron Borisenko, OR Dept. of Environmental Quality; 
Dave Farrer and Rebecca Hillwig, OR Health Authority; Pete Schreder, Oregon State University Extension; Gwen Bury, Oregon 
State University; Jason Pulley, City of Salem, Al Johnson, USFS, and others 

1:30 – 3:00 3a. Invasive 
Species 

Using landscape genetic approaches to uncover dispersal and genetic diversity patterns in a large hydrologic project in the 
American West. Crysta A. Gantz and Angela L. Strecker. Portland State University - Student presentation. 

Oregon Invasive Species Council - Statewide Strategic Plan. Glenn Dolphin - 2018 Chairperson and Jalene Littlejohn - Council 
Coordinator. Oregon Invasive Species Council  

Washington’s Statewide Strategic Plan for Invasive Species. Brianna Widner, Justin Bush, Raymond Willard, Patrick 
Stevenson, William Tweit, and others. Washington Invasive Species Council  

Biodiversity in ponds of the southern Andes of Ecuador across an urban-rural gradient. Beth Hoots, Carly Scott, and Frank 
Wilhelm, University of Idaho; Carlos Iñiguez Armijos, Universidad Técnica Particular de Loja, San Cayetano Alto 
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Presentation overview, Thursday, September 27, 2018 
1:30 – 3:00 3b. Mountain 

Lakes 
From fish to forests: mercury in mountain lake food webs influenced by variables at multiple scales. Ariana Chiapella and 
Angela Strecker, Portland State University; Collin Eagles-Smith, US Geological Survey - Student presentation. 

Mountain lakes fishery management in North Cascades National Park. Ashley Rawhouser and Carmen Archambault, 
National Park Service  

The role of logmat biofilm in energy and nutrient cycles at Spirit Lake. Emma Sevier and Kena Fox-Dobbs, Geology 
Department, University of Puget Sound; Jim Gawel and Jeremy Davis, University of Washington – Tacoma; Avery Shinneman, 
University of Washington – Bothell. - Student presentation. 

Primary Succession and Community Assembly in Ponds Created by the Mount St. Helens Eruption. Angela L. Strecker and 
Meredith Holgerson, Portland State University; Charlie Crisafulli; and James Gawel, University of Washington, Tacoma 

Zooplankton community structure in Pacific Northwest mountain lakes: trends and potential climate impacts. Steven C. 
Fradkin, Rebecca Lofgren, Ashley Rawhouser, Bill Baccus, Carmen Welch, Ben Wright. National Park Service  

3:30 – 5:00 4a. Urban Lakes Definition and identification of urban lakes for inventory and management optimization. Laura Costadone and Mark 
Sytsma. Portland State University - Student presentation.  

Beyond eutrophication: Vancouver Lake, WA, USA as a model system for assessing interacting biotic and abiotic drivers of 
harmful cyanobacterial blooms. Gretchen Rollwagen-Bollens, Tammy Lee, Vanessa Rose, Julie Zimmerman, and Stephen 
Bollens, Washington State University Vancouver  

The challenge of managing patchy toxic cyanobacteria blooms in a popular urban lake. Debra Bouchard, Chris Knutson. King 
County 

Floating wetlands for bulkhead iImpact mitigation in urban lakes. Rob Zisette. Herrera Environmental Consultants  

4b. Aquatic 
Plants 

Overview of aquatic weed and algae management practices. Doug Kleweno. Cygnet Enterprises  

Dye tracing surveys with consumer-grade drones to estimate water and nutrient exchange between a littoral wetland and 
adjacent lake. Frank M. Wilhelm. Univ. of Idaho Dept. Fish and Wildlife  

Assessment of the aquatic plant community and water quality status in Willamette River side channels and oxbows 
infested with Ludwigia spp. Kurt Carpenter and David Weathers, US Geological Survey; Rich Miller, Portland State University 

Using eDNA to detect and monitor aquatic invasive plants in lakes. Lauren Kuehne and Julian Olden University of 
Washington, Seattle 
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Presentation Overview, Friday, September 28, 2018 
Time  Session name Presentation 

8:30 – 10:00 5a.Toxics Is stormwater harming our streams? Long-term monitoring of metals in wet-weather streamflow. Daniel A. Nidzgorski, 
James M. Grassley, Deborah Lester, and Debra Bouchard, King County Water & Land Resources Division  

Arsenic cycling and ecosystem health in urban lakes: A Puget Sound case study. Erin Hull and Jim Gawel. University of 
Washington Tacoma  

Using Less Copper to Get Harmful Algae Blooms Under Control. Patrick Simmsgeiger, Diversified Waterscapes, Inc.  

Toxic lead exposure commonly associated with fishing methodologies utilizing lead sinkers and lead boat anchors. Ray 
Kinney, Director for water quality, Siuslaw Soil and Water Conservation District  

5b. Outreach 
and Education 

The King County Lake Stewardship Program: An Overview Of King County’s Volunteer Lake Monitoring Effort. Chris Knutson. 
King County Department of Natural Resources and Parks  

Engaging Youth and Adult Learners with Crayfish Citizen Science. Jim Ekins, Kim Holzer, Rick Reynolds, Janice Elvidge. 
University of Idaho  

LakeWise – Can outreach really change behaviors to reduce phosphorus pollution? Marisa Burghdoff, Peggy Campbell, and 
Katie Ruthenberg, Snohomish County Surface Water Management; Jessica Branom-Zwick, Cascadia Consulting Group.   

What is that slime in my water? Robin Matthews and Geoffrey Matthews, Western Washington University  

10:30 – 12:00 6a. Dryland 
Lakes 

An Introduction to Pacific Northwest Dryland Lakes. Ron Larson.   

The Flora of shallow Basin and Range lakes in southeastern Oregon and northwestern Nevada during dry and wet years. 
Dennis A. Albert. Oregon State University  

Ecological and physical changes observed at Lake Abert between 1979 and 2014 by Oregon Desert Brine Shrimp Co. and the 
future of a commercial fishery on the lake. Keith Kreuz, Oregon Desert Brine Shrimp Co. 

Freshwater Lakes of Arid Oregon: A Report on Colvin Lake and White Pine Marsh. Chantel V. Saban. U of O Environmental 
Change Research Group - Student presentation. 

6b. 
Miscellaneous 

Dexter Reservoir Water Quality Research and Modeling. Chris J. Berger, Scott A. Wells, Rich Miller, Mark Sytsma, Angela 
Strecker, and Corina Overman. Portland State University.  

Nutrients, bloom formation and zooplankton dynamics in upper Willamette Basin Reservoirs. Christina A. Murphy, Sherri L. 
Johnson, Allison Evans, Ivan Arismendi. Oregon State University - Student presentation. 

Toxic Cyanobacteria Management of a Eutrophic Lake in a Forested Watershed: Heart Lake Alum Treatment. Rebecca 
Dugopolski, PE, and Rob Zisette Herrera Environmental Consultants. 

Vertical distribution of cyanobacteria toxins in Willow Creek Reservoir, OR. Sarah H. Burnet and Frank M. Wilhelm. University 
of Idaho - Student presentation. 

Anabaena/Dolichospermum as the source of microcystin responsible for a large cattle toxicosis event. Theo W. Dreher, 
Lindsay P. Collart, Ryan S. Mueller Kimberly H. Halsey, and Robert J. Bildfell, Oregon State University; Peter Schreder, Oregon 
State University Extension Service, Lakeview, OR;  Arya Sobhakumari, California Animal Health and Food Safety Laboratory, 
Davis CA;  and Rodney Ferry, Lakeview Animal Hospital, Lakeview, OR 
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Poster Presentations, September 27-28, 2018 
Arsenic uptake in crayfish and snails from ASARCO impacted lakes in Western Washington. Marco Barajas, Ricky Pendergrass, Suji Kim, and James Gawel, 
University of Washington Tacoma. - Student presentation. 

Feeding rates and prey selection of the invasive Asian clam, Corbicula fluminea, on microplankton in the Columbia River, North America. Benjamin A. 
Bolam, Gretchen Rollwagen-Bollens, Stephen M. Bollens, Carol Sandison and Julie Zimmerman. Washington State University Vancouver 

Arsenic uptake in submerged macrophytes and periphyton in contaminated lakes in the Puget Sound region. Kenneth Burkart, Erin Hull, Jim Gawel. 
University of Washington Tacoma - Student presentation. 

Chemical composition of sediment contributions from floating logs on Spirit Lake. Joseph Meyer, and Jim Gawel, University of Washington Tacoma; Emma 
Servier and Kena Fox-Dobbs, University of Puget Sound- Student presentation. 

Do Nutrients Limit Phytoplankton Growth in the Columbia River? Alixandra Coker, Dr. Stephen Bollens, Dr. Gretchen Rollwagen-Bollens. Washington State 
University - Vancouver, Aquatic Ecology  

Partnerships with local high schools enable zooplankton research in the Columbia River Estuary. Kristin Connelly, Gretchen Rollwagen-Bollens, Tamara 
Holmlund, Stephen Bollens, and Julie Zimmerman. Washington State University Vancouver - Student presentation. 

Exploring a novel potential link between cyanobacterial blooms and methane emissions in lakes. Sofia D'Ambrosio and John Harrison. Washington State 
University Vancouver - Student presentation. 

The impact of floating woody debris on invertebrate communities in Spirit Lake. Chris Grysho, Tryce Ouhl, Jeremy Davis, Jim Gawel, Kena Fox Dobbs, and 
Avery Shinneman, University of Washington Tacoma - Student presentation. 

Examination of arsenic accumulation in benthic midge larvae (Chironomus cloacalis) in post-ASARCO smelter contaminated lakes. Noelle Hogan and Jim 
Gawel. University of Washington Tacoma - Student presentation. 

Weather and the 2007 Blue-green Algal Bloom in Siltcoos Lake, Lane and Douglas Counties, Oregon. Stephen Hager.   

Waves of phosphorus: resuspension and release by recreational boating. Abigail Hale and Frank Wilhelm, University of Idaho.  - Student presentation. 

Temporal and spatial variations in the growth rate of Corbicula fluminea in the Columbia River. Summer Henricksen, Stephen Bollens, Gretchen Rollwagen-
Bollens, and Julie Zimmerman. Washington State University Vancouver Aquatic Ecology Lab - Student presentation. 

The hunt for arsenic re-mobilization in candidate shallow lakes downwind of the ASARCO smelter. Phillip Hite and James Gawel. University of Washington, 
Tacoma. - Student presentation. 

The Lake Abert Ecosystem: its past and future. Ron Larson.  

Thermal acclimation of freshwater phytoplankton species, Chlamydomonas reinhardtii and Microcystis aeruginosa, and the implications for their response 
to climate warming. Tamara Layden, Maeve Kolk, Colin Kremer and Sam Fey, Reed College.  

Quantifying nutrient loading responsible for hazardous algal blooms in Spanaway Lake, Spanaway Washington. Jack Lindauer. University of Puget Sound - 
Student presentation. 

Algal contributions to nitrogen flow in Spirit Lake. Angelica Lucchetto, Rachel Liu, and Avery Cook Shinneman, Ph.D., University of Washington - Bothell; 
James Gawel, Ph.D., University of Washington – Tacoma - Student presentation. 

Sharing bathymetric data. Dick Lycan, Dave Banis, Brandon Conway, and Rich Miller, Portland State University; Jason Miller, USACE 

Diverse taxa of zooplankton inhabit hypoxic waters during both day and night in a temperate eutrophic lake. Sean Nolan, Gretchen Rollwagen-Bollens, and 
Stephen Bollens. Washington State University - Student presentation. 

Development and limitations of artificial substrate periphyton monitoring in Coeur d'Alene Lake, Idaho. Randi Notte, Frank Wilhelm and Craig Cooper. 
University of Idaho - Student presentation. 
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Poster Presentations, September 27-28, 2018 (continued) 
Community-based aquatic weed control at Shadow Lake, WA. Ben Peterson. King County Noxious Weed Program.  

Run-of-river dams in the Columbia River: Effects of impoundment and spill on phytoplankton communities. Vanessa Rose, Stephen M. Bollens, and Gretchen 
Rollwagen-Bollens. Washington State University - Student presentation. 

The thermal tolerance of freshwater zooplankton in lakes of the Sandy River Basin. Margaret Slein and Sam Fey. Reed College - Student presentation. 

Using field and benchtop fluorometric measurments of chlorophyll and phycocyanin to detect toxic cyanobacteria blooms in Wiser Lake, Washington. Kris 
Staples-Weyrauch, Michael Hilles, and Robin Matthews. Institute for Watershed Studies, Huxley College of the Environment, Western Washington University - 
Student presentation. 

A comparison of community structure in regulated and unregulated  reaches in the Upper Eel River, CA. Lara Jansen and Alison O’Dowd, Department of 
Environmental Science & Management, Humboldt State University; Darren Ward and Margaret Wilzbach, Fisheries Biology, Humboldt State University - 
Student presentation. 
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Presentation Abstracts 

Session 1a. Modeling. Thursday September 27, 9:30-10:10 

A statistical model of zooplankton community dynamics in the heavily invaded Columbia River Estuary. Eric Dexter, Stephen Bollens, Stephanie 
Hampton, Steve Katz and Gretchen Rollwagen-Bollens, Washington State University. eric.dexter@wsu.edu, 503-954-7654. Student presentation. 
Zooplankton communities undergo cyclic patterns of seasonal succession in which populations are nearly always in states of growth or decline, 
thus making it quite difficult to disentangle biological interactions from environmental change. Multivariate Autoregressive (MAR) modeling 
provides a powerful tool to resolve such interspecific interactions when applied to a high resolution time series of sufficient duration. We have 
employed a 12 year record of monthly zooplankton samples collected in the upper Columbia River estuary (Vancouver, WA) to develop a MAR 
model which partitions population dynamics for individual species between ecological interactions and environmental variability. We anticipate 
that this model will be instrumental in elucidating the ecological interactions that underlie the success of several planktonic invaders in the Pacific 
Northwest region. 

Matching methods, monitoring, and modeling to the lakes that need them. Richard A. Wildman and Robert L. Annear, Geosyntec Consultants. 
rwildman@geosyntec.com, 971 271 5914. Lake managers have many tools in their toolboxes to protect water quality and beneficial uses in their 
lakes. Scientific studies target poorly understood problems, monitoring programs create important data sets, computer models generate 
simulations and evaluate scenarios, and many types of management plans define specific targets, actions, and improvements that can ameliorate 
lake water quality. Each of these approaches ranges in complexity. This talk will examine how specific approaches have been matched to specific 
lakes to meet their needs. At Spanaway Lake in Pierce County, Washington a detailed monitoring program was a key first step towards a lake 
management plan that later led to a simple model describing its level of eutrophication. At a California wetland, a major effort developed a 
watershed management plan in order to plan restoration activities and stormwater control measures. At Lake Chaplain in Snohomish County, 
Washington, a long-term hydrodynamic model was needed to understand water quality impacts from changes in the inflow dynamics to the lake. 
Finally, a recreational reservoir in Oklahoma required a detailed scientific investigation to understand its potential for mercury uptake by its food 
web. Each of these studies was motivated differently; for example, the need to protect drinking water supplies can require substantially different 
methods than the long-term pursuit of ecosystem health and contact recreation. Cost also plays an important role. This talk will provide insights on 
the actions and results achieved at the lakes mentioned above and examine whether general principles can be drawn from these examples.  

Session 1b. Macroinvertebrates. Thursday September 27, 9:30-10:10 

Macroinvertebrate communities and ecological assessment of riverine lowland lakes. Oliver Miler1, Magealena Czarnecka2, and Mario Brauns3, 
1Northwest Indian Fisheries Commission; 2Nicolaus Copernicus University Toruń, Poland; 3Helmholtz Centre for Environmental Research, 
Magdeburg, Germany. oliver.miler@web.de, 503-908-2683. Riverine lowland lakes are characterized by short residence times of lake water due to 
strong stream flows. Overall, riverine lake macroinvertebrate communities in the North European Plains are heavily impacted by multiple stressors, 
such as invasive species, hydromorphological alterations and eutrophication. This complicates the description of reference riverine lake 
macroinvertebrate communities to calibrate biotic assessment systems. We studied the benthic invertebrate community structure and assessment 
relevant macroinvertebrate metrics in the North European Plains in four near-natural riverine lakes and compared these with anthropogenically 
influenced riverine lakes. The macroinvertebrate distribution of near-natural riverine lakes was related to a high maximum depth and high 
percentages of natural riparian areas, macrophyte and coarse woody debris habitats and was influenced by low percentages of sand and stone 
habitats, low values of an anthropogenic land use index and morphological stressor indices and a small lake area and volume compared to 
anthropogenically influenced riverine lakes. Near-natural riverine lake macroinvertebrate communities consisted mostly of native species and no 
invasive Amphipoda characteristic for degraded riverine lakes were found. Furthermore, near-natural riverine lakes were characterized by 
considerably higher overall taxonomic diversity and % densities and numbers of ETO (Ephemeroptera, Trichoptera, Odonata) and EPTCBO 
(Ephemeroptera, Plecoptera, Trichoptera, Coleoptera, Bivalvia, Odonata) Taxa compared to anthropogenically influenced riverine lakes. Moreover, 
Nemoura sp. (Plecoptera) could be found exclusively in the near-natural lakes. As the eulittoral macroinvertebrate composition of near-reference 
riverine lakes has not been previously examined, the outcomes of our study can be used to calibrate and improve biotic assessment methods based 
on the diversity, taxonomic and functional composition of invertebrate communities and contributes to the development of appropriate 
conservation and management efforts for riverine lakes. 

The life history and dietary habits of the caddisfly Nectopsyche albida in Coeur d’Alene Lake, ID, with a focus on predation on invasive Eurasian 
milfoil. Stephanie Estell, Ben Scofield, and Frank Wilhelm, University of Idaho. este4980@vandals.uidaho.edu, 614-634-6962. Student presentation. 
Invasive Eurasian watermilfoil (Myriophyllum spicatum) and a hybrid watermilfoil (M. spicatum x M. sibiricum) can be a nuisance in water bodies 
for recreational swimmers and boaters, and can reduce the diversity of native macrophytes. Lake Management Department staff of the Coeur 
d’Alene Tribe have noticed substantial damage to M. spp in areas where the caddisfly, Nectopsyche albida, was present in high abundance. This led 
us to formulate the hypothesis that N. albida is a natural herbivore of the hybrid watermilfoil. Because these observations occurred in Coeur 
d’Alene Lake, this would be a range extension for N. albida, and its life history pattern within this range extension is unknown. We first examined 
growth, instar succession, and emergence to establish baseline parameters. Concurrently we examined the diet of N. albida using stable isotopes of 
carbon and nitrogen to determine its food source. We also undertook feeding trials to examine preference between two species of macrophytes 
(M. spicatum and E. canadensis) and trials to determine rates of consumption. Life history analysis showed that N. albida was uni-voltine, while 
stable isotope analyses revealed it might consume the macrophytes. The feeding trials seemed to show preference for one of the macrophytes, 
and suggested consumption rates were approximately two leaves per individual per day. Further research is needed to understand the relationship 
between life history, density, and consumption of M. spicatum to determine if N. albida could serve as a biological control agent.  
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Session 2a. Climate Change. Thursday September 27, 10:30-12:00 

Overview of climate landscape for Oregon and Washington, trends and future projections. Megan Dalton, Pacific Northwest Climate Impacts 
Research Consortium and Oregon Climate Change Research Institute. mdalton@coas.oregonstate.edu, 541-737-3081. The climate is warming and 
the effects are already evident on physical, biological, and human and managed systems across the globe, including here in the Pacific Northwest. 
Increasing heat stress, declining snowpack, altered precipitation and streamflow patterns, greater forest disturbances, and rising sea levels along 
with their effects will continue into the future as greenhouse gases continue to be emitted into the atmosphere. This presentation will discuss 
recent climate trends and future climate projections for the Pacific Northwest. 

Legal challenges related to water in the face of climate change. Lisa Brown and John DeVoe, Water Watch of Oregon. lisa@waterwatch.org; 
john@waterwatch.org, 503-295-4039.  

Climate Change and the National Wildlife Refuge System in the Pacific Northwest. Tim Mayer, US Fish and Wildlife Service. tim_mayer@fws.gov, 
503 231-2395. This talk will explore the challenges posed by climate change to water resources on the U.S. Fish and Wildlife Service’s National 
Wildlife Refuge system in the Pacific Northwest. There are more than 560 national wildlife refuges across the nation, with an average of 10 per 
state. Habitat is actively managed on most refuges. Visit any of the refuges and you may see farming, grazing, burning, planting, restoration, and 
lots of infrastructure to control and manage water. Water management activities include draining and flooding; diversion and control of water with 
dikes and levees, pumps, and water controls structures; and monitoring and research to determine water requirements, water quality, etc. In the 
Northwest, refuges face threats to water quantity and water quality for a number of reasons: diversions for irrigation or municipal use, river 
regulation, riparian vegetation degradation, eutrophication, sedimentation. Climate change acts as a multiplier and exacerbates these threats in a 
couple of ways. On the water supply side, water availability can be reduced through smaller snowpack and earlier snowmelt caused by warmer 
winter temperatures. Lower summer flows and rising air temperatures can mean warmer water. Sea level rise can threaten tidal wetlands. On the 
water demand side, an extended growing season can mean more water is needed for irrigation, municipal use, and environmental requirements. 
Two examples illustrating climate impacts on refuges in Oregon and Washington will be presented and discussed in the talk. 

Session 2b. Harmful Algal Bloom Panel Discussion. Thursday September 27, 10:30-12:00 

Harmful algal bloom panel discussion. Theo Dreher1, Wayne Carmichael2,  Joan Hardy3, Aaron Borisenko4, Dave Farrer5, Rebecca Hillwig5, Pete 
Schreder6, Gwen Bury1, Jason Pulley7, Al Johnson8, and Ken Helm9, 1Oregon State University; 2Wright State University, Emeritus; 3Washington State 
Dept. of Health; 4OR Dept. of Environmental Quality; 5OR Health Authority; 6Oregon State University Extension; 7City of Salem; 8USFS; 9Washington 
County, OR. Recent incidents in Salem (cyanotoxins in drinking water) and SE Oregon (toxicosis death of 32 cattle) have highlighted locally the 
world-wide problems caused by freshwater HABs. A recent stakeholder meeting highlighted the need for a more comprehensive, dedicated 
freshwater HABs monitoring, response and research program in Oregon. The panel will discuss the needs and challenges, describe what Oregon 
and other states are doing, and present a proposal for a more comprehensive state-wide program in Oregon addressing water quality and drinking 
water and recreational exposure risks. 

Session 3a. Invasive Species. Thursday September 27, 1:30-3:00 

Washington’s Statewide Strategic Plan for Invasive Species. Brianna Widner, Justin Bush, Raymond Willard, Patrick Stevenson, William Tweit, and 
others. Washington Invasive Species Council. brianna.widner@rco.wa.gov. Invasive species are nonnative organisms that can cause devastating 
economic or environmental harm. In Washington, a wide variety of organizations across the state are focusing efforts on preventing the 
establishment of new invasive species, such as zebra and quagga mussels, while simultaneously taking actions to stop the spread of invasive 
species that have arrived, such as Asian gypsy moth, flowering rush and northern pike. In order to conduct a successful and coordinated effort to 
prevent, detect, control, and eliminate invasive species, the Washington State Legislature established the Washington Invasive Species Council 
(WISC) in 2006. The WISC is comprised of members from state and public agencies, scientists, educators, and members of the public who lead 
Washington’s fight against invasive species and protect Washington’s natural resources and economy from the harm that invasive species cause. 
After a collaborative process of input and engagement of many colleagues across the state working to protect Washington from invasive species, 
the Council adopted the Statewide Strategic Plan and Work Plan for Invasive Species in 2015, which lays out the long-term and short-term 
strategies for invasive species control in Washington. These plans also create the opportunity for people outside of the council to participate and 
share their efforts and actions against invasive species in Washington, which strengthens partnerships and opens the door for diverse 
collaboration. The Council’s membership and the inclusive structure of the plans makes participation in the fight against invasive species feasible at 
both the state and local levels. This holistic approach is necessary for our state to be successful in its battle against invasive species. 

Oregon Invasive Species Council - Statewide Strategic Plan. Glenn Dolphin and Jalene Littlejohn, Oregon Invasive Species Council. 
glenn.dolphin@oregon.gov, 503-378-2625. Invasive species are nonnative organisms that can cause devastating economic or environmental harm. 
In Oregon, a diversity of organizations across the state are focusing efforts on preventing the establishment of new invasive species, such as zebra 
and quagga mussels or Emerald ash borer, while simultaneously taking actions to eradicate, control, and/or manage the invasive species that have 
arrived, such as Japanese beetle, Gorse and Sudden oak death. In order to conduct a comprehensive and coordinated effort to prevent, detect, 
control, and eliminate invasive species, the Oregon Legislature established the Oregon Invasive Species Council (OISC) in 2001. The OISC is 
comprised of members from state and public agencies, scientists, educators, and members of the public who lead Oregon’s fight against invasive 
species and protect Oregon's natural resources and economy from the harm that invasive species cause. After a collaborative process of input and 
engagement of many colleagues across the state working to protect Oregon from invasive species, the Council adopted the Statewide Strategic 
Plan and Action Plan for Invasive Species in 2016, which lays out the long-term and short-term strategies for invasive species control in Oregon. 
These plans also create the opportunity for people outside of the council to participate and share their efforts and actions against invasive species 
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in Oregon, which strengthens partnerships and opens the door for diverse collaboration. The Council’s membership and the inclusive structure of 
the plans make participation in the fight against invasive species feasible at both the state and local levels. This holistic approach is necessary for 
our state to be successful in its battle against invasive species. 

Using landscape genetic approaches to uncover dispersal and genetic diversity patterns in a large hydrologic project in the American West. 
Crysta A. Gantz and Angela Strecker, Portland State University. cgantz@pdx.edu, 352-792-4847. Student presentation. Large hydrologic and 
irrigation projects have strongly impacted aquatic ecosystems worldwide by altering habitat connectivity and environmental conditions. 
Understanding impacts on biotic communities requires research that incorporates population genetics and landscape ecology, preferably over 
multiple time scales. Our study focused on Daphnia pulicaria, which produces ephippia that survive in sediments for decades. Our study system is 
the Columbia Basin Project (CBP) in southeast Washington State, which contains 6 dams and >480 km of canals. We hypothesized that increased 
connectivity would lead to genetic homogenization of populations. Previous results illustrate increased taxonomic homogenization in this system 
over time. Our objective is to examine the genetic structure of Daphnia populations across the CBP and a nearby reference area, both prior to and 
after construction (c. 1945), using DNA extracted from ephippia. From 2015-2017, we took 64 sediment cores from 27 lakes within and outside of 
the CBP. Sediment cores from two lakes, one from within and one from outside of the CBP, were submitted to an independent laboratory for 
210Pb dating. We found that sediment deposition occurs relatively slowly in our study region, such that our target time frame of 10 years prior to 
the initiation of the CBP (c. 1945) occurs at ~8 to 20 cm depth in different lakes. We collected the upper 1 cm of sediment from lakes to represent 
contemporary populations. We will present landscape genetic models that use known and simulated data to describe the study system. 

Biodiversity in ponds of the southern Andes of Ecuador across an urban-rural gradient. Beth Hoots1, Carly Scott1, Frank M. Wilhelm1, and Carlos 
Iniguez2, 1University of Idaho, Moscow; 2Departamento de Ciencias Biológicas, Sección de Ecología y Sistemática, Universidad Técnica Particular de 
Loja, San Cayetano Alto s/n,Loja. Ecuador. fwilhelm@uidaho.edu. Student presentation. Loja, located in the southern Andes of Ecuador, is a city of 
approximately 180,000 that has a distinct urban-rural gradient that overlays its water resources and presents an ecological disturbance gradient. 
We used this gradient to examine tenets of the intermediate disturbance hypothesis which predicts that ecosystems with intermediate disturbance 
should support the highest biodiversity. We examined three ponds from the rural (low disturbance)Laguna Cochacarango in the páramo, to the 
suburban Laguna de los Maestros used as a water source for local livestock, to the urban Laguna Daniel Álvarez in the center of a city park. To test 
the hypothesis, we examined the density and species diversity of zooplankton and benthic macroinvertebrates, and chlorophyll-a and total 
phosphorus concentrations. We also measured water temperature, pH, and dissolved oxygen at half-meter intervals. Biodiversity was calculated 
using the Shannon-Weaver diversity index and the trophic status of each pond was classified using Carlson’s index using chlorophyll-a and total 
phosphorus. Overall, the rural pond had the highest water quality (low temperature, high dissolved oxygen, low Chl a) and was classified as 
mesotrophic (along with the suburban pond), while the urban pond was classified as hyper-eutrophic. Surprisingly, biodiversity was similar among 
all three ponds. However, the Shannon evenness value was higher in the suburban pond for benthic organisms, while the rural pond had a higher 
evenness in limnetic zooplankton. The hyper-eutrophic status of the urban pond is most likely related to the high anthropogenic activity 
surrounding it. Given the rapidly expanding human population in Ecuador that is encroaching on aquatic ecosystems at increasingly higher 
elevations suggests that purposeful planning must be considered to protect the integrity of aquatic resources which sustain the population. 

Session 3b. Mountain Lakes. Thursday September 27, 1:30-3:00 

Mountain Lakes Fishery Management in North Cascades National Park. Ashley Rawhouser and Carmen Archambault, National Park Service. 
ashley_rawhouser@nps.gov, 360-854-7317. The North Cascade National Park Complex (NOCA) was established 50 years ago to protect 2,770 
square kilometers of the Cascade Mountain Range. Extending from the Canadian border to Lake Chelan, the park encompasses a vast “sea of 
peaks” and contains over 500 mountain lakes. All of these lakes were naturally fishless prior to European settlement and since that time 91 lakes 
have been stocked with a variety of trout species. In an effort to understand and minimize the impacts associated with fish stocking, the National 
Park Service conducted ten years of research with Oregon State University and developed the Mountain Lakes Fishery Management Plan and 
Environmental Impact Statement. Since officially adopting the plan in 2008, the park has implemented a program focused on eradicating 
reproducing populations of non-native fish using gillnets and piscisides. As a result of the North Cascades Fish Stocking Act of 2014, the NPS is 
allowing the Washington Department of Fish and Wildlife to stock fish in a limited number of lakes. All of these activities are being implemented as 
part of an adaptive management strategy and we will present our findings about the detected responses of zooplankton, benthic invertebrate and 
amphibian populations to various management actions.  

From fish to forests: mercury in mountain lake food webs influenced by variables at multiple scales. Ariana Chiapella1, Collin Eagles-Smith2, and 
Angela Strecker1, 1Portland State University; 2US Geological Survey. ac23@pdx.edu, 978-399-4529. Student presentation. Mountain lakes are 
considered by many to be pristine, and have high ecological and intrinsic value. However, atmospherically deposited contaminants accumulate in 
the lakes’ food webs. These compounds can pose risk to both wildlife and recreational anglers who consume fish from the lakes. Concentrations of 
these compounds in fish are highly variable both within lakes and across the landscape. Therefore, it is important to understand the hierarchical 
landscape and ecosystem factors that influence the bioaccumulation of contaminants within these systems. We sampled food webs in twenty lakes 
from the Cascade and Olympic Ranges in Washington, USA to understand the effects of basin characteristics, trophic structure, and diet on mercury 
levels in fish. Preliminary results indicate that variables at multiple scales interact to affect mercury concentrations in mountain lake fish. These 
variables include both water quality parameters and fish characteristics. By identifying the variables that are most predictive of contaminant levels 
in fish, we provide information that can potentially identify lakes with high mercury concentrations, lakes that pose the highest risk of exposure to 
anglers, and how these factors may evolve in the face of climate change.  

Primary Succession and Community Assembly in Ponds Created by the Mount St. Helens Eruption. Angela L. Strecker1, Meredith Holgerson2, 
Charlie Crisafulli3, and James Gawel4, 1Portland State University; 2St Olaf College; 3US Forest Service PNW Research Station; 4University of 
Washington Tacoma. strecker@pdx.edu, 503-725-2427. The eruption of Mount St. Helens was a massive landscape-scale disturbance. One of the 
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little known consequences of the eruption was the creation of >100 new ponds. These ponds are one of the few examples of primary succession of 
aquatic ecosystems, and as such, present a novel opportunity to study community assembly and the factors that influence it. Here we report on a 
synoptic survey of contemporary conditions. Twenty-four ponds were sampled in 2015 and 2017 for macroinvertebrates, zooplankton, and 
physicochemical variables. Beta diversity was examined using a null model approach that controls for differences in alpha diversity and allows the 
relative influence of stochastic and deterministic mechanisms to be evaluated. Colonization and contemporary distribution dynamics appear to be 
related to a complex mixture of terrestrial succession, pond hydroperiod, spatial patterns of pond distribution, and variations in physical and 
chemical conditions. Zooplankton and macroinvertebrate communities were more similar than expected despite the presence of strong 
environmental gradients, but there was significant interannual variability. Our study may fill a significant gap in our understanding of the dynamics 
of primary succession in freshwater ecosystems using a unique natural experiment.  

The role of log mat biofilm in post-eruption Spirit Lake. Emma Sevier1, Kena Fox-Dobbs1, Jim Gawel2, Jeremy Davis2, and Avery Sninneman3, 
1University of Puget Sound; 2University of Washington Tacoma; 3University of Washington Bothell. esevier@pugetsound.edu, 208-830-1118. 
Student presentation. Spirit Lake, on the flanks of Mt. St. Helens, was dramatically altered as a result of the 1980 eruption and is a unique aquatic 
ecosystem evolving in a rapidly recovering volcanic landscape. Today the lake is oligotrophic and approximately 20% of the lake’s surface is covered 
with floating logs from trees felled by the eruption. The undersides of the logs provide a substrate for biofilm, which is comprised of algae, 
cyanobacteria, and diatoms. Our work has addressed the following questions: (1) How much biofilm is in Spirit Lake? (2) Is biofilm a source of 
nitrogen to the lake ecosystem via N2 fixation? (3) Can we identify the contribution of biofilm to the lake organic sediment record? We used spatial 
analyses to estimate biofilm surface area and biomass, and biogeochemical (elemental and isotopic) data collected from various parts of the lake 
ecosystem (water samples, primary producers, suspended sediment traps, lake bottom sediments) to investigate the role of log mat biofilm in lake 
energy and nutrient cycles. We found that biofilm is a distinct and identifiable source of organic material, but have been unable to resolve the 
potential role of atmospheric N2 fixation by biofilm cyanobacteria with our current isotopic datasets. Sediment traps under log mats linked biofilm 
to suspended organic material in the lake, and surface sediment samples reflect variable organic inputs depending on location within the lake. 
Sediments with highest organic and nutrient content are found in areas of the lake with most frequent log mat occupancy during summer months. 
This appears to be a relatively recent pattern, as older sediments have very low organic content. Combined, these spatial and temporal data sets 
provide insight into how the post-eruption Spirit Lake ecosystem continues to evolve, and the dynamic role of log mat resources. 

Zooplankton Community Structure in Pacific Northwest Mountain Lakes: Trends and Potential Climate Impacts. Steven C. Fradkin, Rebecca 
Lofgren, Ashley Rawhouser, Bill Baccus, Carmen Welch, and Ben Wright, National Park Service. steven_fradkin@nps.gov, 360-928-9612. The 
National Park Service conducts long-term monitoring in 20 sub-alpine lakes within the North Coast and Cascades Network of parks (Mount Rainier 
National Park, North Cascades National Park, Olympic National Park) in the Pacific Northwest. These lakes are between 4000-6000 feet in elevation 
and between 0.4 and 4 hectares in surface area. All lakes are visited annually during the middle of the ice-free season. Here we present data on the 
zooplankton community structure of lakes from 2009-2017. Zooplankton communities in each park are distinctly different from each other and 
appear to respond to the anomalously warm climatic conditions during 2015, a harbinger of future climate change scenarios. 

Session 4a. Urban Lakes. Thursday September 27, 3:30-5:00 

Definition and identification of urban lakes for inventory and management optimization. Laura Costadone and Mark Sytsma, Portland State 
University. laura.costadone@pdx.edu, 509-339-5110. Student presentation. The goals of this study were to accurately define and identify urban 
lakes across the continental United States and to document and value ecosystem services provided by these systems to add defensible dollar 
estimates that will benefit environmental and management decisions. Lakes are usually classified based on their geomorphic origin or on the basis 
of their trophic state without considering the linkages between environmental variables and changes in physical, chemical or biological water 
quality parameters. From a management point of view, lakes in urban areas should be considered as a distinct group due to the profound impact of 
watershed and sub-basins development on lake water quality. Following the Census Bureau definition of urban areas, lakes and reservoirs were 
identified as “urban” if completely within areas with a population at least 50,000 people and with a sub-basin population density of at least 1,000 
people per square mile. Of the 44,214 waterbodies identified in the National Hydrography Dataset, 413 lakes with a surface area of at least 0.5 km2 
matched our definition of “urban lakes”. Of these 413 lakes, 200 were identified as  “marshes”, “swamps” or “wetlands” and 52 were only 
identified with GNIS identification numbers and, therefore excluded. The final list included 161 lakes and reservoirs across the continental United 
States. These lakes are generally small and shallow, with an average surface area of 5.36 km2 and an average depth of 5.8 m. Urban lakes are 
among the landscape features that contribute the most to the quality of life in urban centers by providing a great variety of ecosystem services 
including recreational opportunities, fishing, wildlife habitat, storm water management and drinking water supply. Whether natural or man-made, 
these systems should be managed to control eutrophication, toxic algal blooms and invasive aquatic weeds and to preserve their valuable 
ecosystem services. 

Floating Wetlands for Bulkhead Impact Mitigation in Urban Lakes. Rob Zisette, Herrera Environmental Consultants. rzisette@herrerainc.com, 206-
787-8262. Bulkheads and other hardened shorelines in urban lakes can protect property from erosion, but the increased wave reflection caused by 
their presence erodes lake sediment, resulting in offshore sediment drift and a loss of emergent plant habitat. Sediment suspension and drift to 
deeper waters can impact lake water quality by increasing internal phosphorus loading. Loss of emergent vegetation can impact fish and wildlife, 
including endangered Chinook salmon. Green shoreline initiatives by Seattle and others promote removal of bulkheads to create natural beaches 
costing approximately $600 per linear foot. Floating wetlands are an effective alternative to bulkhead removal at about half the cost. This 
presentation will summarize bulkhead impacts, compare commercially-available floating wetland systems, describe their potential water quality 
and habitat benefits, and present alternative designs for the installation of floating wetlands along bulkheads in urban lakes. 

The challenge of managing patchy toxic cyanobacteria blooms in a popular urban lake. Debra Bouchard, King County Water & Land Resources 
Division. debra.bouchard@kingcounty.gov, 206-477-4650. Green Lake is a popular urban lake and park located in Seattle, Washington with a 
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history of toxic cyanobacteria blooms. Prior to the alum treatment in 2016, the lake had been closed repeatedly due to high concentrations of algal 
toxins. As with many lakes in the region, blooms tended to be patchy, transient, and not lake-wide. But high concentrations of cyanotoxins in scum 
accumulations still posed potential health risks to humans and animals. Due to the popularity of the lake it has been the desire of the park 
managers to not close the lake completely but to monitor and track the location of the blooms, educate the public about cyanobacteria toxicity, 
and reduce potential exposure to toxins by limiting water access. The King County Lake Stewardship Program is a volunteer program that utilizes 
citizen scientists to monitor water quality in regional lakes. A protocol for monitoring cyanobacteria accumulations in Green Lake was developed in 
collaboration with Seattle Parks, King County Department of Natural Resources, Public Health Seattle-King County, State Department of Ecology 
Toxic Algae Program and State Department of Health using engaged local volunteers who walk the lake daily and track the locations of potentially 
toxic algal scums and collect samples. Using the information collected by the volunteers, park managers are better able to place information boards 
in the area of the blooms to advise the public of the risk associated with cyanotoxins. 

Beyond Eutrophication: Vancouver Lake, WA, USA as a Model System for Assessing Interacting Biotic and Abiotic Drivers of Harmful 
Cyanobacterial Blooms. Gretchen Rollwagen-Bollens, Washington State University Vancouver. rollboll@wsu.edu, 360-546-9115. Eutrophication of 
lakes and reservoirs has contributed to an increase in the magnitude and frequency of harmful cyanobacterial blooms; however, the interactive 
effects of nutrient availability (eutrophication) and other abiotic and biotic drivers have rarely been comprehensively studied in the field. We 
undertook a unique 8-year (2005-2013) research program that assessed the interaction of multiple factors driving cyanobacterial blooms in 
Vancouver Lake, a large, shallow eutrophic lake in Washington, USA. Our program consisted of nearly continuous monthly or weekly monitoring of 
water quality and plankton community composition over eight years, as well as multiple zooplankton grazing experiments over three years. We 
found a relatively consistent seasonal succession of phytoplankton and zooplankton assemblages, and a pattern of interacting factors influencing 
cyanobacterial bloom dynamics. Typically, a combined effect of decreased dissolved nitrogen (N), a sudden increase of dissolved phosphorus (P), 
and a cascading effect of zooplankton grazing created a ‘perfect storm’ of conditions that promoted the rapid proliferation of cyanobacteria over 
the 2-3 weeks before a bloom. At the blooms’ peaks, cyanobacterial carbon biomass reached as high as 20 µg/L, with total [chl a] often exceeding 
750 µg/L. In the weeks following the blooms’ peaks, [PO4-P] and [NH4-N] dropped and copepod feeding rates fell to near zero, whereas 
microzooplankton grazing rates reached their maxima. Microzooplankton grazing impact, combined with low nutrient availability, then drove down 
cyanobacteria abundance. Vancouver Lake serves as a model for understanding multiple, interacting drivers of cyanobacterial bloom dynamics in 
shallow, temperate lakes, and is therefore an important system in which to investigate new questions related to the science and management of 
harmful algal blooms. 

Session 4b. Aquatic Plants. Thursday September 27, 3:30-5:00 

Overview of aquatic weed and algae management practices. Doug Kleweno, Cygnet Enterprises. dkleweno@cygnetenterprises.com, 509-263-
0027. Compared to terrestrial products, the tools available to control aquatic weeds and algae are very limited. Due to the limited number of 
products and the high level of environmental concerns associated with water management practices, this is a very specialized area of technology. 
This presentation will provide a generic overview of the current products available for controlling aquatic weeds and algae in lakes and reservoirs 
and the strategies for keeping water clean to preserve property values and facilitate recreational use. In addition, several examples will be provided 
outlining the use of various algaecides for drinking water reservoirs for the prevention of toxic algae blooms and the maintenance of clean 
municipal water.  

Using eDNA to detect and monitor aquatic invasive plants in lakes. Lauren Kuehne and Julian Olden, University of Washington Seattle. 
lkuehne@u.washington.edu. Environmental DNA or eDNA is an emerging technology with potential for use in aquatic invasive species 
management, however, there are substantial unknowns with respect to application for local and state monitoring programs. We are currently using 
experimental and field-based approaches to test detectability of two invasive aquatic plant species (Egeria densa and Myriophyllym spicatum) using 
eDNA, and evaluate feasibility of this method to supplement current monitoring and control strategies for aquatic plants. In 2017, eDNA primer-
probes sets for the two species were developed, and we conducted a detailed mesocosm experiment to assess changes in eDNA detection over 
time and as a function of plant growth stage and biomass. This experiment was followed up in 2018 by sampling lakes with varying histories of 
presence and abundance of E. densa and M. spicatum; a subset of lakes were also sampled to test spatial and temporal variability in detection 
using eDNA. We present current progress and results from the laboratory and field efforts, with implications for use of eDNA in aquatic plant 
monitoring programs. 

Assessment of the aquatic plant community and water quality status in Willamette River side channels and oxbows infested with Ludwigia spp. 
Kurt Carpenter1, Rich Miller2, and David Weathers1, 1U.S. Geological Survey; 2Portland State University. kdcar@usgs.gov, 503-251-3215. Willamette 
River side channels and oxbows provide important habitat for native animal and plant species such as salmon, Oregon chub, and wapato. Non-
native water primrose plants (Ludwigia spp.) introduced to these habitats can outcompete native aquatic plant species and degrade the water 
quality conditions supporting native animal species. Benton County Soil and Water Conservation District and Oregon Parks and Recreation 
Department have implemented, or plan to implement, herbicide treatments to reduce the biomass of Ludwigia spp. in several off channel habitats 
with the intent of improving habitat quality. During 2017, the US Geological Survey (USGS) and Portland State University (PSU) teamed up to assess 
the status of Ludwigia spp. populations and impacts on other aquatic plants and water quality in four off channel locations, one of which was in its 
fourth year of herbicide treatments. Aquatic plant wet-weight biomass by species was assessed at 100 random sample points in each of Mission 
Lake (ML) and Windsor Slough (WIS) during August, 2017 while semi-quantitative aquatic plant abundance was assessed at Scatter Bar Pond (SBP) 
and Collins Bay (CB) three times during the summer of 2017. Ludwigia spp. dominated the biomass and abundance of aquatic plants at the 
locations that were not treated with herbicides. A diverse assemblage of native species dominated the composition of the herbicide treated CB, 
although several non-native species were present at low numbers. Dense floating mats created from dead Ludwigia spp. were a dominant part of 
the habitat in CB. Water-quality monitoring included open-water measurements of water temperature, DO, and conductance every 30 minutes 
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from June through September at one upstream and one downstream location within ML and WIS. Periodic longitudinal/circumnavigation surveys 
for these parameters plus pH, turbidity, total chlorophyll, and phycocyanin, were also conducted about once per month in ML and WIS, and every 
other month in CB and SBP, from July through November. Measurements were often affected by floating and emergent plants and algae, producing 
large spikes in parameter values. High rates of photosynthesis were apparent in both ML and WIS, with open water values up to 170% saturation in 
WIS and 210% in ML. Monthly surveys found even higher values, up to 250% saturation in ML and 190% in WIS near the surface within the plant 
beds. Diel fluctuations in DO up to 120-150% saturation were common in both ML and WIS. DO concentrations at mid-depths and particularly near 
the bottom were much lower (< 0.2 mg/L in both ML and WIS). In SBP, 73% of DO measurements in July were < 5 mg/L at depth (> 0.5 meters 
deep), and 32% of measurements were < 5 mg/L near the surface (< 0.5 m). By September, 95% of all DO measurements in SBP were less than 5 
mg/L. CB (north) had 16% of DO measurements less than 5 mg/L. The nutrient data show large declines (from June to August) in nitrogen 
(ammonium, nitrate + nitrite, and nitrite) suggesting active uptake of nutrients from the water column by all the plants, but other processes such as 
denitrification may also be occurring. Nitrate-plus-nitrite concentrations were 2.3-3.3 and 2.7-3.4 mg/L in ML and WIS in June, but then declined 
90-99% in August. Continued assessments will determine the effectiveness and longevity of herbicide treatments on the health of these important 
Willamette River side channel and oxbow habitats. 

Dye tracing surveys with consumer-grade drones to estimate water and nutrient exchange between a littoral wetland and adjacent lake. Frank 
M. Wilhelm, Univ. Idaho Dept. of Fish and Wildlife. fwilhelm@uidaho.edu, 208-885-7218. Wetlands are often thought of as ‘kidneys of the 
landscape’, filtering and purifying water that travels between their in- and outflows. While this is generally true, less well-cited are examples in 
which littoral wetlands contribute nutrients to their outflow. In addition, quantifying the water exchange between a lake and littoral wetland is 
notoriously difficult. Here we report on the use of dye releases coupled with repeated overflights of a consumer-grade drone to obtain high quality 
imagery of current patterns, and thus water movement and exchange, at the wetland-lake interface under different wind conditions in Fernan 
Lake, ID to quantify the wetland’s contribution of nutrients to the whole-lake P budget. Previously we have measured an increase in summer total 
phosphorus concentrations in the lake that could not be readily explained. The contribution of the wetland at the lake’s east end remained a black 
box. However, it was known that the wetland was anoxic for extended periods all year, and that water in it had high TP concentrations from 
internal loading. Use of the dye traces combined with the drone overflights provided insights to the water and nutrient exchanges between the 
lake and wetland. Work continues to incorporate these findings into a lake hydrodynamic model.  

Session 5a. Toxics. Friday September 28, 8:30-10:00 

Arsenic cycling and ecosystem health in urban lakes: A Puget Sound case study. Erin Hull and Jim Gawel, University of Washington Tacoma. 
hulle@uw.edu, 253-224-5683. Arsenic, a neurotoxin, carcinogen and Superfund contaminant metal linked to human and environmental health 
issues, is anthropogenically elevated in the environment through mining, herbicide applications, and smelting. Metal smelting is the primary source 
of arsenic contamination in the Puget Sound region and the epicenter was the ASARCO copper smelter site in Ruston, WA. Our study focuses on 
two lakes within the smelter’s area of deposition; one a deep, seasonally stratified and oligotrophic lake – the other a shallow, polymictic and 
eutrophic lake. Both lakes exhibit similarly elevated levels of arsenic in their lakebed sediments, however due to differences in mixing regimes, 
water temperatures and trophic status, vastly different threats to human and ecosystem health are observed. We will compare arsenic release into 
porewater and diffusion into overlying water columns driven by degree of stratification and lake bottom temperatures. Ultimately we have found 
large differences in the uptake of arsenic into the base of the food chain (plankton) in these lakes and we will discuss possible causes for enhanced 
exposure and uptake in the shallow lake. 

Is stormwater harming our streams? Long-term monitoring of metals in wet-weather streamflow. Daniel A. Nidzgorski, James M. Grassley, 
Deborah Lester, and Debra Bouchard, King County Water & Land Resources Division. daniel.nidzgorski@kingcounty.gov, 206-263-4157. Toxicity 
problems in urban and suburban lakes are commonly blamed on stormwater pollution -- but actual pollutant data are much more limited. We used 
data from streams, which link stormwater sources with the receiving lakes, to better understand the extent and sources of toxicity due to metals. 
We analyzed 18 years (1993-2010) of metals concentrations in wet-weather streamflow from 33 stream stations across King County, Washington. 
We assessed aquatic toxicity using state and federal regulatory water quality standards (WQSs), plus non-regulatory salmonid-specific screening 
values (SSVs) since concentrations below the WQSs have been shown to harm salmonids. In addition, we tested for long-term trends, and 
compared stormflow and baseflow concentrations (during 2001-2003 when metals were also measured in baseflow). To begin identifying and 
addressing pollution sources, we used a stoichiometric signal of weathering inputs (which includes both natural and human-accelerated erosion). 
When weathering is the dominant input, total concentrations of many metals have been shown to correlate well with total iron concentrations, 
since iron is naturally present at high enough concentrations to dwarf anthropogenic non-weathering inputs. Metals in wet-weather streamflow 
caused some potential aquatic toxicity, especially for salmonids. Mercury concentrations were frequently above the chronic WQS: 70% of streams 
had at least one exceedance. Copper, lead, and zinc concentrations were commonly above the SSVs (30% of all samples from all streams for 
copper, >30% for copper, and >90% for zinc). Compared to baseflow, 13 metals had discernably higher concentrations in wet-weather streamflow. 
Nearly all of these metals, plus those above WQSs/SSVs, were well-correlated with iron. This suggests that the major source of these metals of 
concern was increased erosion during storms, rather than other types of pollutants. The iron-correlation analysis also identified a few streams that 
had multiple metals from non-weathering sources and would benefit from detailed pollution tracking. Aggregating across streams, chromium, 
copper, lead, and nickel concentrations decreased over time. Calcium and magnesium concentrations increased, which can reduce the adverse 
effects of toxic metals. However, several individual streams had increasing trends in one or more toxic metals, so water quality has not improved 
universally. 

Using cess copper to het harmful algae blooms under control. Patrick Simmsgeiger, Diversified Waterscapes. pat@dwiwater.com, 949-582-5414. 
The topic of focus in this presentation will be Harmful Algae Blooms (HAB) and how they can be monitored and sustainably treated with less copper 
product. HABs are a potential problem in any body of water, but it can be hard to judge when a regular algae bloom becomes one worthy of 
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concern. The seasonal flux in algae density can be unpredictable, and various factors (nutrient loading, rainfall, human activity) can dictate the 
possibility and severity of algal population booms. In response to this, professional lake management has become an increasingly important tool for 
the prevention and treatment of algae problems in freshwater systems, such as; lakes, ponds, and reservoirs. This presentation will cover how DWI 
approaches algae blooms, what can be done to prevent populations becoming unsustainable, and what to do when treatment becomes necessary. 
This presentation will be supported primarily by data from a recent project in which DWI evaluated and treated multiple lakes on the HAB watch 
list in California. Before, during, and after treatment; we collected water samples that were then sent to EPA certified labs for algae and water 
chemistry analysis. With these results we were provided with a clear picture of the lakes’ recovery, and the reduction in algae populations. 

Toxic lead exposure commonly associated with fishing methodologies utilizing lead sinkers and lead boat anchors. Ray Kinney, Siuslaw Soil and 
Water Conservation District. kennyr@casco.net, 541 964 3981. My father had built a small cabin cruiser in the garage, and we started fishing the 
high lakes in the cascades. As I entered high school, I began to learn enough science that I began to wonder just how the tackle we lost might 
possibly have adverse ecologic effect. I began studying lead toxicology. I became increasingly concerned that our fishing practices, were indeed 
likely to be adversely affecting fish and supportive stream organisms. The still waters of our lakes and reservoirs are probably much less affected 
because they are less hydrologically dynamic, and do not grind up sinker lead the way that riverine potholes in bedrock act as mortar and pestle to 
exponentially increase surface area to dissolve in our low pH streams and rivers. Most of our water is less than pH 8, the point that lead begins to 
dissolve. Rainwater is about 5.6 pH, and many of our salmon streams are often below pH 7, especially with heavy rains and snowmelt acidification 
pressure. The science is extensive. We need to go to a hardware store, buy a simple lead swab test kit to test our boats and tackle boxes, to begin 
to understand that we risk poisoning ourselves, our children and grandchildren we are teaching to fish. We need to avoid taking the fine lead 
powder (from sinkers rolling around) home. Lakes may not be as affected as our rivers, but our boats and tackleboxes often are. We could all move 
toward a better future for our children, grandchildren, and their children (that we borrow this world from), if we all test our gear and minimize our 
pollution. 

Session 5b. Outreach and Education. Friday September 28, 8:30-10:00 

The King County Lake Stewardship Program: An overview Of King County’s Volunteer Lake Monitoring Effort. Chris Knutson, King County 
Department of Natural Resources and Parks. chris.knutson@kingcounty.gov, 360-990-5005. In response to resident concerns about water quality 
King County began the Lake Stewardship Program nearly 25 years ago. Over the years the program has grown and evolved to include more than 35 
lakes and 75 volunteers annually. This presentation will include details about volunteer recruitment, training and coordination, data reporting, and 
lessons learned as the program has evolved.  

Engaging Youth and Adult Learners with Crayfish Citizen Science. Jim Ekins, Kim Holzer, Rick Reynolds, and Janice Elvidge, University of Idaho. 
jekins@uidaho.edu, 208-292-1287. Crayfish (or crawfish or crawdads or mudbugs) are commonly found throughout the Columbia basin, in 
waterways ranging from small mountain streams to big rivers to lakes and reservoirs. This presentation provides an overview of an informative, 
multipronged approach to better understanding these fascinating species. The project partners, including U-Idaho Extension Water Outreach, ISDA 
Invasive Species, Engaging Every Student, and Lake Roosevelt NRA, are developing a Columbia basin-wide citizen science program to better 
understand population dynamics of native and invasive crayfish species. Extension Water Outreach program is developing Idaho's first crayfish-
focused publication, which might become a "PNW"-scale document. And a K-12 crayfish focused education program is being developed. Many 
additional tribes, agencies, and organizations have provided robust content additions and suggestions. 

LakeWise – Can outreach really change behaviors to reduce phosphorus pollution? Marisa Burghdoff1,Peggy Campbell1, Katie Ruthenberg1, and 
Jessica Branom-Zwick2, 1Snohomish County Surface Water Management; 2Cascadia Consulting Group. marisa.burghdoff@snoco.org, 425-388-3204. 
In 2012, Snohomish County Surface Water Management (SWM) launched LakeWise, a social marketing-based outreach program to address 
residential non-point source pollution. The program targeted lakes that were showing statistically significant increases in epilimnetic and 
hypolimnetic phosphorus and chlorophyll a concentrations. The goal was to reduce phosphorus pollution by changing behaviors related to yard 
care, septic system care, pet waste practices, and stormwater runoff management. SWM developed the program by researching other outreach 
programs to identify successful strategies and conducting targeted market research. The end product, LakeWise, builds awareness of water quality 
impacts that residents have on their lakes and changes behavior through incentives and partnerships to implement best management practices 
(BMPs). The centerpiece is a property certification program where landowners complete a Clear Choices checklist of the most important actions 
they can take on their property to reduce nutrient pollution. Piloted at one lake in 2012/2013, LakeWise was expanded to eleven target lakes in 
2014-2017 and, with grant funding, was enhanced to include financial incentives for septic system care and funding for shoreline restoration. In 
2017, a program evaluation including a landowner survey was completed. The presentation will discuss the most (and least) effective outreach 
strategies for behavior change and other lessons learned based on the evaluation and survey results.  

What is that slime in my water? Robin Matthews and Geoffrey Matthews , Western Washington University. robin.matthews@wwu.edu, 360-650-
3507. Blooms of potentially harmful blue-green algae (cyanobacteria) have increased in frequency and duration in freshwater lakes (Taranu et al. 
2015). While there are options for public assistance when algal blooms are suspected, funding is limited and can't extend to routine monitoring of 
all recreational lakes in the US. One approach for increasing the efficiency of identifying and tracking algal blooms is to engage local citizens by 
providing training and other resources to help distinguish potentially harmful blooms from non-toxic algae and floating aquatic plants . Examples of 
online instructional sites include the Cyanobacteria Monitoring Collaborative (CMC; https://cyanos.org), the Washington State Toxic Algae site 
(www.nwtoxicalgae.org), and the Oregon Health Authority site (www.oregon.gov/oha/PH/HealthyEnvironments/Recreation). One of the CMC 
programs (Cyanoscope) includes instructions for identifying specific algae using a small, inexpensive microscope. While advanced algal species 
identification can be extremely difficult, the blue-green algae that are most commonly associated with toxic blooms are fairly simple to identify 
under the microscope. We have built an online key to the common types of blue-green algae. The key is designed specifically for citizen scientists, 
and uses annotated images and simple, non-technical terms for most of the key choices. The key is currently available at 
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snoringcat.net/cyanobacteria_key. The software was designed as a website, so that it functions equally well on desktops, tablets, and phones. 
Further, it was written entirely in HTML, CSS, and Javascript with no reliance on the server, and hence could be installed locally and run on any 
system with a web browser. Citations: Taranu, Z., et al. 2015. Acceleration of cyanobacterial dominance in north temperate-subarctic lakes during 
the Anthropocene. Ecology Letters 18:375-384. 

Session 6a. Dryland Lakes. Friday September 28, 10:30-12:00  

An Introduction to Pacific Northwest Dryland Lakes. Ron Larson. rlarson@ccountry.net, 541-851-0981. Lakes and drylands might seem a paradox 
but east of the Cascades in Oregon and Washington where precipitation is scant, occur thousands of lakes from small ponds less than 1 acre in size 
and a few feet deep to very large lakes such as 50-mile-long Lake Chelan in WA nearly ¼ mile deep. Most of them differ from lakes on the west side 
of the Cascades by being terminal, and thus lacking an outlet, and are shallow. Additionally, they are often saline and alkaline, and have a diverse 
ionic composition. However, what really makes these lakes remarkable is the high diversity in their origins, morphology, chemistry, and biota, so 
generalizations fail to capture their true nature. These lakes are often regarded as having little valuable because their small size and often high 
mineral content makes them unsuitable for irrigation water and most watersports. Consequently, many have been modified without concern for 
their ecological integrity. In this talk, I will provide a brief overview of PNW dryland lakes, with an emphasis on those in southcentral OR. 

Ecological and physical changes observed at Lake Abert between 1979 and 2014 by Oregon Desert Brine Shrimp Co. and the future of a 
commercial fishery on the lake. Keith Kreuz, keithkreuz@comcast.net, 503-473-6072. Oregon Desert Brine Shrimp Co commercially harvested 
brine shrimp from Lake Abert from 1979 until 2014 when the lake went dry. Daily physical and biological data were collected during each 
harvesting season, with changes noted during this 35 year span. This presentation will also discuss the future of Lake Abert and its potential to a 
support a low impact sustainable brine shrimp fishery.  

The Flora of shallow Basin and Range lakes in southeastern Oregon and northwestern Nevada during dry and wet years. Dennis A. Albert, 
Oregon State University. albertde@oregonstate.edu, 541-207-4798. Floristic surveys of small lakes were conducted in the Hart Mountain Antelope 
Refuge in southeastern Oregon and the Sheldon Wildlife Refuge in northwestern Nevada during 2012, a drought year, and 2016, a year with 
abundant spring and early summer rainfall. The lakes occupied small, internally draining depressions on Steens Basalt. The characteristic Basin and 
Range flora, the vegetation zonation within the lakes, and the differences between the lakes in dry and wet years will be discussed.  

Freshwater Lakes of Arid Oregon: A Report on Colvin Lake and White Pine Marsh. Chantel V. Saban, University of Oregon Environmental Change 
Research Group. csaban@uoregon.edu, 541-914-0401. Student presentation. Climate changes at the end of the Pleistocene resulted in the 
desiccation of the great pluvial lakes of the Great Basin, with very few remaining as tiny, highly saline lakes. However, some smaller freshwater 
lakes and marshes did survive to the present day, and understanding their unique formations and “strategy” for survival may be useful for better 
protecting them. This report describes what is known about the ecological history of, current ecological conditions, and other work being done at 
Colvin Lake and White Pine Marsh.  

Session 6b. Water Quality and Cyanobacteria. Friday September 28, 10:30-12:00  

Nutrients, bloom formation and zooplankton dynamics in upper Willamette Basin Reservoirs. Christina A. Murphy, Sherri L. Johnson, Allison 
Evans and Ivan Arismendi, Oregon State University. christina.murphy@oregonstate.edu, 541-505-1393. Student presentation. We have been 
conducting multi-year (2013-2016) limnological studies of Fall Creek, Hills Creek, Blue River, and Lookout Point Reservoirs to assess the short and 
long-term effects of modified reservoir drawdown on reservoir ecology, including community and nutrient dynamics. Here we will compare 
temporal patterns in nutrient concentrations, and plankton community dynamics across spring and summer months. Zooplankton densities 
typically peak in early summer and decline in late summer. The most common cladocerans were Daphnia spp., thought to be especially important 
in the diets of juvenile fish. Cyanobacterial blooms occur under observed low nutrient conditions, typically preceding and following the zooplankton 
peak. We are planning mesocosm experiments where we will be exploring several hypotheses of bloom formation. Our first, set of hypotheses 
involves duration and timing of submergence of the reservoir bed sediments. Our second set of hypotheses involves changes in zooplankton 
densities.  

Dexter Reservoir Water Quality Research and Modeling. Chris J. Berger, Scott A. Wells, Rich Miller, Mark Sytsma, Angela Strecker, and Corina 
Overman, Portland State University. berger@pdx.edu, 503-725-3048. Dexter Reservoir, Oregon has experienced recent and persistent water 
quality problems, including dense cyanobacterial blooms, high chlorophyll concentrations and macrophyte growth, which impact the beneficial 
uses of the reservoir. The reservoir is an impoundment of the Middle Fork Willamette River located immediately downstream of Lookout Point 
Dam and about 22 miles southeast of Eugene, Oregon. To address water quality issues, the US Army Corps of Engineers (USACE) funded a study to 
review the historical data and literature related to Dexter Reservoir, conduct a limnological study of the reservoir, develop a water quality model of 
the reservoir, and then use the model to explore different management alternatives. The limnological study showed that water quality was 
impacted by flow rate variation and the discharge of hypolimnetic water from Lookout Point. The reservoir strongly stratifies and has an anoxic 
hypolimnion that releases dissolved nutrients. Blooms of floating cyanobacteria were observed. Copepods were the most abundant zooplankton 
group, although rotifers and cladocerans were also abundant. Low TN:TP suggest that nitrogen limited algal production. A CE-QUAL-W2 version 4.1 
model of Dexter Reservoir was developed and calibrated to the time period between June 15, 2016 through November 8, 2017. CE-QUAL-W2 is a 2-
dimensional (longitudinal-vertical) hydrodynamic and water quality model capable of predicting water surface, velocity, temperature, nutrients, 
multiple algae, zooplankton, periphyton, and macrophyte species, fish bioenergetics, sediment diagenesis, dissolved oxygen, pH, alkalinity, multiple 
CBOD groups, multiple suspended solids groups, multiple generic constituents (such as tracer, bacteria, toxics), and multiple organic matter groups, 
both dissolved and particulate. The model was set up to predict these state variables at longitudinal segments and vertical layers. This model will 
be applied in the next phase of the project to simulate management strategies designed to improve water quality. 
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Toxic Cyanobacteria Management of a Eutrophic Lake in a Forested Watershed: Heart Lake Alum Treatment. Rebecca Dugopolski, PE, and Rob 
Zisette, Herrera Environmental Consultants. rdugopolski@herrerainc.com, 206-441-9080. Heart Lake is a 64-acre eutrophic lake located two miles 
south of the City of Anacortes in a forested watershed managed by the City of Anacortes Parks and Recreation Department (Anacortes Parks). 
Herrera worked with Anacortes Parks and Western Washington University to conduct a water quality study for selecting the best option to control 
recurring cyanobacteria blooms that resulted in lake closures from high microcystin concentrations during the summers of 2012, 2013, and 2014. 
The study evaluated water quality conditions, estimated phosphorus loadings, and recommended treatment of the entire lake with buffered 
aluminum sulfate (alum). Herrera then prepared an algae management plan recommending a dose of 12.9 milligrams of aluminum per liter on a 
volumetric basis (or 32.1 grams of aluminum per square meter on an areal basis). Herrera coordinated with HAB Aquatic Solutions on the alum 
application that took place over a 2-day period in April 2018. Unique aspects of this alum application included adjustments to accommodate a 
population of rough-skinned newts and coordination with Washington Department of Fish and Wildlife regarding stocking dates for rainbow trout. 
Loss of a small number of trout during the alum application was attributed to stress from high pH present and oxygen supersaturation in the lake 
prior to the start of the treatment. Herrera coordinated with Western Washington University on monitoring prior to the treatment, during 
treatment, and post-treatment. The Secchi depth in the lake prior to the alum treatment ranged from 1.5 to 2.5 meters with a summer mean of 2.0 
meters. Although the post-treatment data are still being collected, Secchi depths have improved to over 5 meters and no adverse effects have been 
observed on the rough-skinned newt population. 

Vertical distribution of cyanobacteria toxins in Willow Creek Reservoir, OR. Sarah H. Burnet and Frank M. Wilhelm, University of Idaho. 
shburnet@uidaho.edu, 509-845-3930. Student presentation. Blooms of cyanobacteria typically form unsightly surface scums which decrease a 
lake’s aesthetics, decrease water clarity, shade other algal species in the water column, and challenge the normal feeding mechanisms of 
zooplankton and rotifers by clogging their filtering appendages, favoring small-bodies species which can alter fish communities. Additionally, 
cyanobacteria can produce some of the most potent toxins known to humans. Thus, the presence of toxic cyanobacteria can lead to the closure of 
water bodies due to harmful algal blooms (HABs) that cannot be removed via the usual means of water treatment. Typically, toxin samples are 
collected at the surface where cyanobacteria are present. What has received little research is the vertical distribution of toxins in the water 
column. This can be important for lakes and reservoirs in which i) the outflow depth can be- and is adjusted to meet downstream temperature 
criteria, or ii) is restricted to a single depth, and/or iii) serves as a source of potable or irrigation water. Research has shown that toxins in irrigation 
water can accumulate in plant tissue and can be subsequently transferred to consumers such as livestock. We tested the null hypothesis that 
cyanotoxins remained in surface waters in Willow Creek Reservoir (WCR), a strongly stratified reservoir in northeastern Oregon, that usually 
produces toxic blooms of cyanobacteria. We collected samples at bi-weekly intervals at multiple depths from the surface to one meter above the 
bottom of WCR and analyzed them for microcystin and nodularin concentrations using enzyme-linked immunosorbent assay (ELISA). While toxins 
were predominantly present in surface waters, on several occasions toxins were detected to depths of 3 and 6 meters. Additional samples and 
wind data are being collected in 2018 to reach definitive conclusions about the prevalence of toxins at depth and any implications for water use 
during such occurrences.  

Anabaena/Dolichospermum as the source of microcystin responsible for a large cattle toxicosis event. Theo W. Dreher1, Lindsay P. Collart1, Ryan 
S. Mueller1, Kimberly H. Halsey1, Robert J. Bildfell1, Peter Schreder2, Arya Sobhakumari3, and Rodney Ferry4, 1Oregon State University; 2Oregon 
State University Extension Service, Lakeview, OR; 3California Animal Health and Food Safety Laboratory, Davis CA; 4Lakeview Animal Hospital, 
Lakeview, OR. theo.dreher@gmail.com, 541-231-9883. Thirty-two cattle died over four days in June 2017 after drinking from Junipers Reservoir 
near Lakeview, Oregon, during a cyanobacterial bloom. Clinical, serum biochemistry and histopathology observations were consistent with acute 
liver disease, and microcystin-LR was assayed at 3000 µg/L in a reservoir water sample and at 7100 µg/L in the rumen contents of a recently 
deceased steer. These observations were indicative of microcystin poisoning. Microscopic and genetic observations were used to identify the 
producing organism. Although the water samples obtained were either frozen and thawed or partially deteriorated due to lack of refrigeration 
during shipping, Anabaena/Dolichospermum akinetes and some filaments were abundant under the microscope. The presence of Microcystis, a 
common producer of microcystin in the nearby Klamath Basin, was not observed, but could not be excluded. Metagenomic analysis of genomic 
DNA in these samples showed the presence of a single cyanobacterium belonging to the Anabaena/Dolichospermum genus. The sequence of a 
complete cluster of microcystin biosynthetic (mcy) genes was recovered; these genes were closely related to previously identified Anabaena mcy 
genes and not to Microcystis or Planktothrix mcy genes. These results indicate that Anabaena/Dolichospermum blooms are able to produce lethal 
levels of microcystin, posing a danger to public health and livestock. Previously, such events have only been reported from far-northern latitudes. 
Analysis of mcy-positive Anabaena/Dolichospermum genomes from Odell Lake and Lake Billy Chinook show that microcystin production east in 
eastern Oregon can arise from either Anabaena/Dolichospermum or Microcystis. 

  



OLA/WALPA Joint Conference, September 26-28, 2018, DoubleTree by Hilton, Portland, Oregon 

Page 17 of 22 
 

Poster abstracts 

Waves of phosphorus: resuspension and release by recreational boating. Abigail Hale and Frank Wilhelm, University of Idaho. 
abigailh@uidaho.edu, 509-322-7807. Student presentation. Eutrophication, excessive growth from an overabundance of nutrients, is a pressing 
threat to surface waters worldwide. While significant efforts have been implemented to understand and limit phosphorus (P) loading, the release 
of sediment P due to boating disruption, a direct human impact, is poorly understood. Coeur d’Alene Lake, a popular recreation site, is ideal for 
studying release from recreational boating with many shallow bays including Kidd Island Bay. I analyzed P and turbidity from water samples 
collected along a transect perpendicular to shore at set times after the passing of watercraft to relate the number, size, and speed to turbidity and 
P resuspension. Here, as noted in elsewhere by other researchers, turbidity and P concentrations are related to boating and weather factors. In 
Kidd Island Bay, increased boating raises the concentration of total P in the nearshore areas to eutrophic levels. This project contributes data 
necessary to fully understand the internal P dynamics of the lake ecosystem in the face of increasing recreational pressures caused by rising human 
population and affluence. 

Do Nutrients Limit Phytoplankton Growth in the Columbia River? Alixandra Coker, Stephen Bollens, and Gretchen Rollwagen-Bollens, Washington 
State University Vancouver. alixandra.coker@camas.wednet.edu, 281-415-0332. . Harmful algal blooms (HABs) have increased in the Columbia 
River Basin and many temperate water bodies in recent years. In order to better understand why, we conducted laboratory experiments to test 
whether phytoplankton growth (measured as change in chlorophyll α biomass) is affected by nutrient amendments. The nutrient amendment 
(treatment) was chosen based on previously published data on the highest concentrations of nitrogen, phosphorous, and silica that occurred in the 
Columbia River in late summer. Water samples were collected from the surface of the Columbia River (CR) from a dock at Vancouver, WA. After 
initial samples were taken for chl α analysis, remaining river water was filtered via negative filtration, divided into control and treatment 
(amendment) groups, placed on a plankton wheel and incubated in a room with temperature and light conditions similar to conditions in the CR. 
Triplicate control and treatment jars were filtered at the end of each 24-hour period over 5 days. Chl α concentration was measured with a 
fluorometer. We saw little phytoplankton growth (change in Chl) over the course of our experiment, although there was a statistically significant 
increase in growth on day 2. Our initial conclusion is that phytoplankton in the CR were not nutrient limited in late August. This lack of nutrient 
limitation could be due to run-off from local agricultural operations. Other potential factors and candidates for future study are the impact of 
microzooplankton grazers (e.g., ciliates, rotifers, etc.) as well as the effects of individual nutrients on phytoplankton growth. Ultimately, the results 
from these experiments will inform what is known about nutrient impacts on phytoplankton growth and how this growth could affect the 
development of harmful algal blooms in the Columbia River Basin and elsewhere. 

Algal Contributions to Nitrogen Flow in Spirit Lake. Angelica Lucchetto1, Rachel Liu2, Avery Cook Shinneman1, and James Gawel3, 1University of 
Washington Bothell; 2University of Washington Seattle; 3University of Washington Tacoma. angelicalucchetto@gmail.com, 425-877-5520. Student 
presentation. After the Mt. St. Helens eruption of 1980, trees blasted into the nearby Spirit Lake created a floating log mat that now covers 
approximately 20% of the lake surface. The log mat provides a unique habitat niche for various types of algae and aquatic plants. Previous research 
has suggested that there is a greater nitrogen outflow than inflow to the lake. The goal of our study is to determine whether the log mats are 
hosting cyanobacteria that may contribute to the elevated nitrogen levels. Using plankton tows, samples of the biofilm scraped from the logs, 
samples collected from artificial substrates suspended from the logs, and plant samples collected from the lake, we will examine the abundance of 
nitrogen fixing cyanobacteria with the goal of gaining a better understanding of how these algae influence nitrogen dynamics within the lake. Our 
hypothesis is that the greater outflow of nitrogen from Spirit Lake can be explained by a substantial amount of nitrogen-fixing cyanobacteria 
present in the log biofilm, and potentially in other habitats of the lake. Based on analysis of samples from early summer 2018, the average percent 
abundance of nitrogen-fixing cyanobacteria in Spirit Lake is about 6.03% of the total algal growth. This suggests that it is unlikely that this is the 
main contributor to elevated nitrogen in the lake, however, sampling over the full growth season and in all lake habitats is still needed to fully 
address the question.  

Community-based aquatic weed control at Shadow Lake, WA. Ben Peterson, King County Noxious Weed Program. ben.peterson@kingcounty.gov, 
206-477-4724. Shadow Lake, about 18 miles southeast of Seattle, has an aquatic weed problem. The 50-acre lake has roughly 60 houses around it, 
an adjacent bog, and infestations of Eurasian watermilfoil, fragrant water lily and yellow-flag iris. Spurred on by some lake residents who were 
strong advocates for Shadow Lake, the King County Noxious Weed Program joined in to help reduce the impact of its invasive aquatic plants. An 
Integrated Aquatic Vegetation Management Plan was developed for the lake and grant funding was secured from the Washington Department of 
Ecology to implement the plan. This presentation will discuss the community planning process, weed control strategies that are being used, and our 
hopes for the future of the lake.  

Feeding rates and prey selection of the invasive Asian clam, Corbicula fluminea, on microplankton in the Columbia River, North America. 
Benjamin Bolam, Gretchen Rollwagen-Bollens, Stephen M. Bollens, Carol Sandison, and Julie Zimmerman, Washington State University Vancouver. 
benjamin.bolam@wsu.edu, 937-231-5554. . The Asian clam, Corbicula fluminea, was introduced into North America in the 1920s, where it was first 
observed in the Columbia River, and has expanded its range across the continent and into South America and Europe, yet little is known about its 
ecology and potential to impact invaded habitats. To evaluate feeding rates and prey selectivity of C. fluminea, we carried out a series of laboratory 
feeding experiments using water from two distinct Columbia River environments (river and reservoir) between July and October 2016. The mean 
clearance rate on all microplankton was 270 (+ 53.6 SE) mL water clam-1 hr-1 and mean ingestion rate on all microplankton was 2.45 (+ 0.83) µg C 
clam-1 h-1, but rates were highly variable. In July, ingested diatoms at – the dominant microplankton taxon present at both sites—at highest rates 
and ingested cyanobacteria at very low rates in all experiments. In the river, clams showed a preference for motile cells and an avoidance of non-
motile cells (including cyanobacteria), while in the reservoir, clams showed a preference for non-motile cells and an avoidance of motile cells. 
Substantial consumption of microplankton taxa such as diatoms and selective rejection of cyanobacteria by adult C. fluminea may provide 
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competitive advantages to cyanobacteria through avoidance of this taxon in autumn, leading to microplankton community composition shifts and 
other possible food web impacts in the Columbia River Basin. 

The impact of floating woody debris on invertebrate communities in Spirit Lake. Chris Grysho1, Tryce Ouhl1, Jeremy Davis1, Jim Gawel1, Kena Fox 
Dobbs2, and Avery Shinneman3, 1University of Washington Tacoma; 2University of Puget Sound; 3University of Washington Bothell. 
jerdavis@uw.edu. Student presentation. Spirit Lake, just north of Mount St. Helens, was massively altered by the volcano’s eruption in 1980. 
Currently, approximately 20% of the lake is covered in woody debris. Because woody debris would typically be removed from lakes by humans, 
Spirit Lake provides a unique opportunity to explore how this debris influences the lake ecosystem. To establish sampling stations on which to 
collect longitudinal data, two 400 ft2 log mats were tethered to large logs embedded in the lake bottom. In this component of the study, we 
explored the community composition and diversity of insects and other invertebrates that developed on the log mats. Emergence traps were used 
to compare the insect diversity emerging from logmats and nearby open water sites. Samples scraped from the bottom of the logs, and collected 
from the lake benthos with an Ekman dredge were used to link larval habitat use with emergence patterns. Data collected to date indicate that the 
log mats provide habitat for several groups of larval and emerging insects that would otherwise be restricted to nearshore environments. Given the 
quantity of woody debris in the lake, the overall invertebrate community of the lake could be substantially biased towards those groups that utilize 
it most.  

Quantifying Nutrient Loading Responsible for Hazardous Algal Blooms in Spanaway Lake, Spanaway Washington. Jack Lindauer, University of 
Puget Sound. jlindauer@pugetsound.edu, 303-495-4648. Student presentation. Hazardous algal blooms (HABs) are a complex problem that has 
become more common worldwide in recent decades. Spanaway Lake in Pierce County, Washington, is a popular recreational destination that has 
been experiencing more frequent HAB events, leading Pierce County Surface Water Management (SWM) to make restoration of water quality a 
priority. Development of a mitigation plan for Spanaway Lake necessitates understanding the hydraulics and nutrient budget of the lake. Previous 
research conducted for the Spanaway Lake Management plan from 2014-2016, identified sediment as the main source of nutrients, but did not 
quantify nutrient fluxes or the hydraulics within the water column that impact the residence time and cycling of nutrients. This study is designed to 
monitor water column conditions over the four-month period (June – October) when HABs develop. Measurements include biweekly monitoring of 
the water column, inflow stream and outflow stream for (temp, D.O., major ions, nutrients), nutrient flux from the sediment, sedimentation rate 
(using traps), and inflow and outflow stream discharges. In addition, a River Surveyor 9 is being used to measure the velocity of water flow in the 
lake, and thereby constrain groundwater contributions. Results will be used in conjunction with SWM to calibrate the Water Quality Assessment 
Simulation Program (WASP) to predict future bloom events in Spanaway. Preliminary results confirm that groundwater is the major source of water 
and that P concentration in the water column is low as along as the hypolimnion remain oxygenated. As a result, biological productivity remains 
moderate but increasing (Secchi depth ~3.5 m). We anticipate that hypolimnion P levels will rise as stratification develops, and that wind-driven 
mixing of this nutrient-rich bottom water may lead to algal growth as the summer proceeds. Ongoing work seeks to quantify contribution of 
nutrients by suspended sediment and groundwater and the rate of nutrient flux.  

Chemical composition of sediment contributions from floating logs on Spirit Lake. Joseph Meyer1, Jim Gawel1, Emma Servier2, and Kena Fox-
Dobbs2, 1University of Washington Tacoma; 2University of Puget Sound. meyejose@uw.edu. Student presentation. As a result of the 1980 eruption 
of Mount St. Helens, a large number of trees and a mountain of debris were deposited in Spirit Lake at the base of this volcano. The maximum 
depth of the lake was drastically reduced, and floating logs continue today to cover approximately 20% of the lake surface area. These logs, also 
known as floating woody debris, provide substrate for periphyton and aquatic insects, which in turn provide a source of nutrients and trace 
elements to this oligotrophic (nutrient poor) lake. Thus floating woody debris may play an important role in the ecology of lakes, and yet they are 
relatively unstudied. Our project examines the quantity and composition of the sediment generated from the floating logs. In the summer of 2018 
we deployed sediment traps in open water and below duplicate experimental log mats tethered in a small bay in Spirit Lake away from the larger 
destructive log mat. We also collected sediment cores from the area to compare eruption debris contributions to post-eruption additions. 
Sediment trap samples were filtered, and along with sediment core samples dried and digested by microwave-assisted acid digestion. Carbon, 
nitrogen, phosphorus, and other trace elements will be analyzed by CHN analysis and ICP-MS. Our results will improve our understanding of the 
role floating woody debris may play in the post-disturbance ecology of lakes, and will inform lake management in the future.  

Arsenic uptake in submerged macrophytes and periphyton in contaminated lakes in the Puget Sound region. Kenneth Burkart, Erin Hull, and Jim 
Gawel, University of Washington Tacoma. kburkart@uw.edu, 253-906-0385. Student presentation. The former ASARCO smelter, located in Ruston, 
WA, is to blame for high levels of arsenic in the south-central Puget Sound region. This smelter operated for over a century, and emissions 
containing arsenic were spread throughout the region by a tall emissions stack. Arsenic, a neurotoxin and carcinogen, is known to have adverse 
health effects on humans and other biota, but how the toxic element is transported in the environment and its uptake in organisms is not fully 
understood yet. Arsenic uptake in terrestrial plants has been documented and soil remediation options exist for these environments, however 
restoration of contaminated aquatic ecosystems remains largely unresolved. Aquatic plants could be a useful tool for the remediation of arsenic 
contaminated waters. Studying the mobility of arsenic uptake in aquatic plants and periphyton will provide valuable information for characterizing 
the overall lifecycle of arsenic in ecosystems, mobility through the food chain, and ultimately the potential for human exposure. In this study 
submerged macrophytes and periphyton were sampled from three lakes (Steel, Angle, and Killarney), each with elevated arsenic concentrations in 
sediments and water column. The submerged macrophyte samples will be identified and separated by species and, along with the periphyton, 
dried, digested, and analyzed for arsenic uptake via ICP-MS. The resulting data will be used to quantify arsenic uptake in freshwater plants and 
periphyton, pinpoint where and when arsenic may be most bioavailable, and could lead to further research in devising methods to clean up arsenic 
pollution in the future.  

Using field and benchtop fluorometric measurements of chlorophyll and phycocyanin to detect toxic cyanobacteria blooms in Wiser Lake, 
Washington. Kris Staples-Weyrauch, Michael Hilles, and Robin Matthews, Institute for Watershed Studies, Huxley College of the Environment, 
Western Washington University. staplek4@wwu.edu, 360-431-7113. Student presentation. Harmful freshwater algal blooms are usually caused by 
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specific types of Cyanobacteria that release toxins such as microcystins, anatoxins, nodularins, saxitoxin, cylindrospermopsins, and BMAA (beta-
Methylamino-L-alanine). These toxins can cause animal fatalities and have been linked to numerous human health problems. Cyanobacteria 
contain phycocyanin, an accessory pigment that works with chlorophyll to capture light energy for photosynthesis. Recent work by the 
Cyanobacteria Monitoring Collaborative (CMC) suggests that fluorometric measurements of phycocyanin and chlorophyll-a may be useful for 
identifying potentially toxic Cyanobacteria blooms (https://cyanos.org/cyanomonitoring). We followed protocols established by the CMC to 
measure phycocyanin and chlorophyll-a in samples collected from Wiser Lake, a lake in northwestern Washington with a history of harmful algal 
blooms. The CMC procedures use an inexpensive, calibrated Amiscience FluoroQuik fluorometer to estimate chlorophyll and phycocyanin 
concentrations in frozen, then thawed water samples. The freeze/thaw process is intended to lyse the cells, eliminating the grinding step used for 
conventional in vitro chlorophyll/phycocyanin analyses. Duplicate Wiser Lake samples were analyzed following standard methods for chlorophyll 
and phycocyanin (APHA 2012, Kasnak et al. 2015). Microcystin concentrations were measured using Abraxis microcystin strip test kits (product no. 
520022). Preliminary data indicate that detectable levels of microcystin (>2.5 ppb) were present in Wiser Lake samples when FluoroQuik 
phycocyanin concentrations exceeded 150 µg/L and the phycocyanin:chlorophyll ratio exceeded 30. These results will be compared to the 
benchtop chlorophyll and phycocyanin data to help determine the efficacy of using an inexpensive field fluorometer to identify toxic cyanobacteria 
blooms. 

Partnerships with local high schools enable zooplankton research in the Columbia River Estuary. Kristin Connelly, Gretchen Rollwagen-Bollens, 
Tamara Holmlund, Stephen Bollens, and Julie Zimmerman, Washington State University Vancouver. kristin.connelly@wsu.edu, 206-619-4252. 
Student presentation. The Columbia River Estuary Science Education and Outreach (CRESCENDO) project is a unique collaboration between 
Washington State University Vancouver (WSUV) and five high schools spread along the upstream-downstream gradient of the Columbia River 
Estuary, from Washougal, WA to Ilwaco, WA. CRESCENDO engages high school students and teachers in university-level research on zooplankton 
ecology in the Columbia River Estuary. High school partnerships have enabled WSUV researchers to investigate if/how the zooplankton community 
composition and abundance, including that of invasive zooplankton, differs spatially and temporally within the estuary. For the past two years, high 
school science classes have conducted monthly dock-sampling at five mainstem Columbia River sites to collect zooplankton samples and water 
quality data. Students measure temperature, pH, dissolved oxygen, nitrate, phosphate and ammonia, and zooplankton samples are preserved and 
transferred to WSUV for quantitative analysis. Preliminary results for six months of sampling (2016: October, November, December and 2017: 
January, March, May) suggest zooplankton total abundance is highest during fall and lowest in winter. Zooplankton species composition was similar 
among sites but differed with season. The relative abundance of invasive zooplankton was greatest in fall, with invasive taxa comprising over 50% 
of the community in October samples. Future work will include processing the remaining 1.5 years of zooplankton samples and relationships 
between the zooplankton community and local environmental conditions (water temperature, nutrients, salinity, etc.) and watershed-scale factors 
(land-use, urbanization, etc.) will be explored. These analyses aim to provide a greater understanding of the status and drivers of zooplankton 
dynamics in the Columbia River Estuary, with possible food-web implications. Additionally, future research will assess how involvement in research 
affects student knowledge and attitudes toward science and stewardship, and results will be used to inform future partnerships. 

A comparison of community structure in regulated and unregulated  reaches in the Upper Eel River, CA. Lara Jansen1, Alison O’Dowd1, Darren 
Ward2, and Margaret Wilzbach2, 1Humboldt State University Department of Environmental Science & Management and 2HSU Fisheries Biology. 
lsj68@humboldt.edu. Student presentation. Flow alterations from dams in northern California watersheds can result in lower primary production 
into the summer, supporting fewer macroinvertebrates, especially mobile grazers, which make up a disproportionate portion of salmonid diets. 
The salmonid populations of the Eel River are impacted by the Potter Valley Project, a dam and diversion system on its upper mainstem. Yet, the 
effects of the dams on the aquatic ecosystem are not known. This comparative observational study examined the algal and benthic 
macroinvertebrate communities of the mainstem Eel River relative to an undammed river in the same watershed, the Middle Fork Eel River, during 
the summer of 2017. The steep recession limb in the spring and summer caused by the flow diversions of the Potter Valley Project quickly reduced 
the channel width relative to the more gradual decline witnessed in the Middle Fork. The Middle Fork Eel had significantly higher percent cover 
of Cladophora as well as significantly higher algal taxa richness. By mid-summer, Chironominae and Hydroptilidae, key grazers in filamentous algae 
were found at abundances that were 12 and 3 times higher than those found in the mainstem Eel River. 

Sharing bathymetric data. Dick Lycan1, Dave Banis1, Brandon Conway1, Rich Miller1, and Jason Miller2. 1Portland State University; 2U.S. Army Corps 
of Engineers. Portland State University recently received a grant from the Oregon Geographic Information Council to facilitate sharing of 
bathymetric data. The Oregon GIS framework includes 16 topical areas and provides 470 layers of data that are useful for mapping and analysis. 
Bathymetry is viewed by the Framework as one facet of elevation, that part of Oregon’s surface that is underwater. A number of other Framework 
areas are concerned lakes. For example PSU has worked closely with the Hydrology Framework in making corrections to the National Hydro 
Dataset. This effort is based in part on the work underlying the 1985 print Atlas of Oregon Lakes and the subsequent Oregon Lakes website but will 
be expanded through a partnership with the Portland Office of the U.S. Army Corps of Engineers to share their data on reservoirs and other 
navigable waterways. By summer of 2019 bathymetric data on several hundred Oregon water bodies will be available on line for download. Clients 
for these data include fisherman who can use the geo-referenced bathymetric maps on a cell phone or tablet and the fishfinder manufacturers 
such as Humminbird, Lowrance, and Navionics. 

Arsenic uptake in crayfish and snails from ASARCO impacted lakes in Western Washington. Marco Barajas, Ricky Pendergrass, Suji Kim, and James 
Gawel, University of Washington Tacoma. mbarajas@uw.edu, 206-618-0366. Student presentation. For almost 100 years the American Smelting 
and Refining Company (ASARCO) operated a copper smelter in Ruston, Washington, which contaminated south-central Puget Sound lakes with 
arsenic. Previous studies have found elevated arsenic concentrations (50-206 µg/g) in surface sediments in Killarney, Steel, North, Geneva, and 
Angle Lakes. As arsenic accumulates in lake sediments and cycles annually through the water column, organisms living in contaminated water 
bodies are at risk of arsenic uptake and accumulation, and potentially expose humans to unsafe levels of arsenic. Mechanisms of arsenic uptake in 
aquatic systems are not well understood, and the risk arsenic poses to ecosystem and human health in urban lakes has not been addressed fully. 
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This study sought to correlate lake sediment arsenic values and the concentrations of arsenic in crayfish and snails, organisms often collected for 
human consumption. Procambarus clarkii (red swamp crayfish, non-native), Orconectes rusticus (rusty crayfish, native), and Cipangopaludina 
chinensis (Chinese mystery snail, non-native) were collected from Killarney, Steel, North, Geneva, and Angle Lakes. Three tissue samples were 
collected from each crayfish: gills, hepatopancreas (digestive gland), and tail flexor muscles, and all the flesh from the snail was collected. To 
analyze the samples, EPA method 3005a (ICP-MS) was used to digest and analyze the crayfish and snails for arsenic. Results of this work will be 
presented, and implications for ecological and human health will be discussed.  

The thermal tolerance of freshwater zooplankton in lakes of the Sandy River Basin. Margaret Slein and Sam Fey, Reed College. 
maslein@reed.edu, 781-502-6672. Student presentation. Temperature changes over the last century have had pronounced ecological effects on 
many ecosystems. As such climate warming continues, it is important to understand how different ecosystems will respond. Lakes, especially 
montane lakes, provide a unique opportunity to examine the thermal tolerance range of aquatic organisms. Focusing on several montane lakes in 
the Sandy River Basin (Trillium Lake, Mirror Lake, Burnt Lake, Goodfellow Lakes), we established the diversity of pelagic zooplankton species across 
lakes as well as the thermal tolerance of the dominant zooplankton from these lakes. Daphnia spp. appeared as the dominant species in all lakes, 
thus they were exclusively used in examining the thermal tolerance. We used incubators and thermal gradient blocks to achieve a variety of 
different high and low temperatures (a range from 15-40°C). Individuals from each lake were monitored for survivability over periods of 0-46 hours 
at constant temperatures. Across all lakes, individuals were unable to survive temperatures above 30OC for more than 1.5 hours. While 30°C is an 
extreme temperature, lake temperature data collected from a single monitored lake reached over 26°C. The continually observed lethality of 
zooplankton after such a short exposure points to a failure to withstand warmer environments across all lakes. Understanding how zooplankton 
respond to environmental conditions, including their ability to reproduce, is key in determining potential future ecological consequences. Should 
zooplankton be unable to cope with changing ecosystems, the composition of those ecosystems could drastically change.  

Examination of arsenic accumulation in benthic midge larvae (Chironomus cloacalis) in post-ASARCO smelter contaminated lakes. Noelle Hogan and 
Jim Gawel, University of Washington Tacoma. jimgawel@uw.edu, 253-651-2573. Student presentation. Arsenic contamination in lakes resulting 
from the operation of the ASARCO smelter in Tacoma, WA, has become a regional concern due to arsenic’s potential toxicity. Understanding its 
transfer up the food chain is important when considering the human consumption of fish, especially in coastal regions where average consumption 
is typically higher. While human arsenic exposure is typically low, the biotransformation of organic arsenic in the body is still not fully understood 
and ill studied. One of the most common ways fish take up arsenic is dietary, and insect larvae are a staple in urban lakes. Previously, the emergent 
adult forms of these larvae were observed to have undetectable levels of arsenic due to it likely being concentrated in their exoskeletons, which 
are shed during emergence. However, the larval midges are also a food source for lake fish. Therefore, benthic midge larvae (Chironomus cloacalis) 
from four lakes with elevated levels of arsenic contamination and two with low levels were analyzed for total arsenic. The results from our study 
and the implications for transfer up the food chain will be discussed. 

The hunt for arsenic re-mobilization in candidate shallow lakes downwind of the ASARCO smelter. Phillip Hite and James Gawel, University of 
Washington Tacoma. pahite@usa.com, 229-321-1690. Student presentation. Compared to deeper strongly stratified lakes, shallow weakly stratified 
lakes have been shown to more readily release arsenic from sediments into surface waters where the metal enters the food chain through 
plankton uptake. This study investigates the re-mobilization of arsenic in shallow lakes within the Puget Sound region impacted by arsenic 
contamination from the American Smelting and Refining Company (ARSARCO) smelter located in Ruston, WA. Using GIS, candidate lakes were 
identified by depth (if known), surface area (assuming smaller area equates to shallower depth), accessibility, and location within the ASARCO 
smelter plume. A set of ten of these lakes were sampled along a gradient of surface areas from two acres to thirty-three acres in size. Fieldwork 
was conducted to determine the lakes physical and chemical characteristics. Vertical profiles of temperature, dissolved oxygen, pH, and 
conductivity were measured, and water samples were collected at the surface (one foot depth) and near the bottom of the water column to 
determine the presence of aqueous arsenic. Sediment dredge samples were also collected to be analyzed for total arsenic. We will identify the 
concentrations of aqueous arsenic found in the lakes, and correlate this to precipitated arsenic in sediments and physical and chemical lake 
characteristics. Shallow lakes are often understudied, and our work will be instrumental in identifying ecological and human health risks due to 
arsenic in urban lakes.  

Development and limitations of artificial substrate periphyton monitoring in Coeur d'Alene Lake, Idaho. Randi Notte, Frank Wilhelm, and Craig 
Cooper, University of Idaho. rnotte@uidaho.edu, 208-659-8672. Student presentation. Lake littoral zones are key monitoring areas for trophic 
status change because of their proximity to incoming sources of sediment and associated nutrients. Here, periphyton are excellent candidates as 
indicators of nutrient loading because of their stationary nature and ability to incorporate nutrient input before it can disperse further into the 
waterbody. Hypothesizing that the growth and density of periphyton communities would reflect nutrient input from the watershed, six northern 
bays of Coeur d'Alene Lake were monitored with artificial substrates for periphyton growth in 2017. Although the bays varied in watershed 
disturbance by human activity, we found similar growth patterns and climax densities. These results were also inconsistent with those from 
another local lake in which rapid periphyton growth and high climax densities were directly related to human impact in the sub-watersheds. To 
further investigate the periphyton response to nutrient loading in Lake CDA in 2018, we characterized sediment and nutrient loads to two end-
member bays (low and high human watershed disturbance) that were similar in bathymetry and shoreline housing density. While results from 2018 
inflow load comparisons may be telling, other influences such as bay-specific inflow retention regimes and recreational wave action need to be 
considered as homogenizing factors in periphyton production. This has important implications of how to make periphyton growth an effective 
indicator of loads to lakes.  

The Lake Abert ecosystem: its past and future. Ron Larson. rlarson@ccountry.net, 541-851-0981. Lake Abert is Oregon's 6th largest lake and its 
only hypersaline lake. In 2014, it nearly went dry and the salinity reached levels 7 times higher than the ocean. Consequently, populations of 
aquatic invertebrate and waterbirds that fed on them crashed and were replaced by bacteria-like Archaea. The talk will focus on the causes and 
consequences of that event and speculate on the lake ecosystem's future and what it might mean for other terminal lakes in the region.  
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Diverse taxa of zooplankton inhabit hypoxic waters during both day and night in a temperate eutrophic lake. Sean Nolan, Gretchen Rollwagen-
Bollens, and Stephen Bollens, Washington State University. sean.nolan@wsu.edu, 541-292-6829. Student presentation. Zooplankton are often 
heterogeneously distributed in the water column and often (but not always) exhibit diel vertical migration (DVM). Typical DVM occurs when the 
majority of a zooplankton population resides in surface waters at night and at depth during the day, although the reverse pattern is also possible. 
While resource availability and predation risk have been shown to influence DVM patterns, recent literature has suggested that hypoxia may also 
play a role in modulating DVM and vertical distribution of zooplankton. Lacamas Lake is a highly modified reservoir in Southwest Washington that 
exhibits seasonally variable thermal and dissolved oxygen stratification events. We hypothesized that vertical distribution and DVM behaviors of 
zooplankton in Lacamas Lake would vary as a response to such hypoxia events. We collected vertically discrete zooplankton samples from six 
depths at mid-day and mid-night during periods of varying hypoxia – spring (mild hypoxia), summer (strong hypoxia), and autumn (moderate 
hypoxia) – in each of two years. Our results indicate a substantial majority of zooplankton taxa and individuals inhabited hypoxic waters throughout 
all seasons in which hypolimnetic hypoxia was present. Additionally, we observed a near-total absence of DVM (only two instances over six 
seasons) by zooplankton. These results suggest that several interacting factors, beyond hypoxia alone, are likely responsible for depth selection by 
zooplankton. 

Exploring a novel potential link between cyanobacterial blooms and methane emissions in lakes. Sofia D'Ambrosio and John Harrison, 
Washington State University Vancouver. sofia.dambrosio@wsu.edu, 301-661-4655. Student presentation. Lakes and reservoirs are responsible for 
an estimated 6-16% of natural emissions of methane (CH4), a potent greenhouse gas with an important effect on global climate. Methane 
emissions in lakes is determined by the balance between two processes: (1) methane production, the release of CH4 by microbes decomposing 
organic matter in lake sediments, and (2) methane oxidation, the consumption of CH4 by bacteria primarily in the water column. Understanding 
how human management affects methane production and oxidation rates in lakes is critical to accurately estimating greenhouse gas emissions 
from these freshwater ecosystems. It is likely that cyanobacterial blooms—often a direct consequence of human activities such as agriculture—
exert an important control on methane emissions from lakes. Previous work suggests the deposition of organic matter (a critical resource for 
methane-producing microbes) from summer cyanobacterial blooms can stimulate methane production in lake sediments, suggesting a potential 
increase in greenhouse gas emissions during blooms. However, there are no studies to-date investigating how cyanobacterial blooms may affect 
methane oxidation. Organic acids contained in cyanobacterial organic matter may stimulate methane oxidation. An increase in oxidation could 
potentially mitigate any increases in methane production caused by cyanobacterial blooms. In summer and fall 2018, we will compare the potential 
effects of cyanobacterial organic matter on rates of methane production and oxidation in lakes. Rates will be determined using incubations of lake 
sediment and water labeled with isotopically heavy methane (13CH4). Rates will then be compared between incubations with and without 
amendments of dissolved organic carbon (DOC) derived from cyanobacteria. Results from preliminary experiments will be presented, as well as 
their implications for the potential effects of cyanobacterial blooms on methane emissions from lakes.  

Weather and the 2007 Blue-green Algal Bloom in Siltcoos Lake, Lane and Douglas Counties, Oregon. Stephen Hager. cougarsteve@hotmail.com, 
541-997-9276. On about the 10th of September, 2007, an intense blue-green algal bloom began in Siltcoos Lake, continuing for most of the rest of 
the year. It consisted mostly of Anabaena sp. to start with, but became more diverse later. Surface scums were widespread and Secchi disk 
readings as low as 11 inches (28 cm) were recorded. The previous winter had been exceptionally stormy, and a single storm from 2-7 November 
2006 had produced over 15 inches (~38 cm) of rain at a RAWS station within the Siltcoos watershed, including over 5 inches (~13 cm) in 14 hours 
the last day. This was the largest 6 day storm in the previous 25 years. Both major tributaries to the lake have been shown to overflow their lower 
valleys on smaller storms. Because Phosphorus is primarily associated with particulate matter, and because mineral sediment and coarse 
particulate organic matter are likely to be transported to the lake during flood events, these loadings likely provided or led to Phosphorus supply 
for the bloom, which was triggered by unusually hot followed by unusually calm weather. Nearby Woahink Lake did not bloom as it has a relatively 
small watershed in relation to its volume. These observations on a blue-green algal bloom related to extreme precipitation concur essentially with 
a recent study by Carpenter et al. (2017). 

Temporal and spatial variations in the growth rate of Corbicula fluminea in the Columbia River. Summer Henricksen, Stephen Bollens, Gretchen 
Rollwagen-Bollens, and Julie Zimmerman, Washington State University Vancouver. summer.henricksen@wsu.edu, 253-327-8809. Student 
presentation. The Asian clam, Corbicula fluminea, was introduced into the U.S. in the Columbia River in the 1930's and is now found in 46 states. C. 
fluminea can outcompete native clams, as well as clog aquatic infrastructure, causing extensive damage. We measured C. fluminea population 
growth rates in the Columbia River, to provide insight into its ecology that may aid in its control. Over two summer growing seasons (2016 and 
2017), clams were collected bi-weekly from two locations on the Columbia River near Vancouver, WA. Individual clams were weighed and 
measured with digital calipers. Population growth rates were determined through modal progression analysis, using the FAO-ICLARM Stock 
Assessment Tool (FiSAT). Clam abundance was highly variable at each location between years, however in 2016 clams were on average smaller and 
younger (<6mm) than in 2017. This was likely due to colder temperatures and higher water levels in the Columbia River during 2017. Moreover, 
negative growth rates were observed for large adult clams (>25mm) in both years, possibly as a result of size selective predation. This knowledge 
may aid in management Asian clams, as well as other invasive bivalves that are anticipated to invade the region in the near future (e.g., zebra and 
quagga mussels).  

Thermal acclimation of freshwater phytoplankton species, Chlamydomonas reinhardtii and Microcystis aeruginosa, and the implications for 
their response to climate warming. Tamara Layden, Maeve Kolk, Colin Kremer, and Sam Fey, Reed College. laydent@reed.edu, 503-777-7236. 
Organisms living in lake and pond ecosystems of the Pacific Northwest exist in environments that vary both through time and space. Yet, 
understanding how the variation in environmental conditions influence important ecological rates of organisms, such as birth and death rates, 
remains unclear. Such an understanding is relevant for accurately predicting the response of organisms in aquatic ecosystems to climate warming. 
Currently, models predicting how organisms might respond to climate change do not incorporate the potential influences of phenotypic plasticity 
(e.g., acclimation) and therefore do not fully represent an organism’s ability to cope with environmental variation. Here we emphasize the 
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importance of considering an organism’s thermal history when attempting to understand how it will be impacted by current temperature 
environments. In this study, we focused on the thermal performance of two phytoplankton species, the freshwater green algae, Chlamydomonas 
reinhardtii, and the freshwater cyanobacteria, Microcystis aeruginosa. For each species, we first measured the fitness (measured as population 
growth rate) of phytoplankton populations acclimated to nine different temperatures (ranging from 14 degrees C to 40 degrees C) as they 
experienced new temperature environments over time. Second, we exposed populations acclimated to different temperature conditions (high 
versus low temperatures) to different sequences (increasing versus decreasing) to test predictions made by our initial results. Our results suggest 
that the temperature each phytoplankton population experienced in the past (i.e. acclimation temperature) had an effect on their growth rates in 
their current thermal environment. We then evaluated the extent to which these results could have been predicted from our initial experiment. 
Overall, our study suggests that acclimation is capable of influencing population dynamics of phytoplankton within lake systems and is an 
important component to consider when making ecological forecasts. 

Run-of-river dams in the Columbia River: Effects of impoundment and spill on phytoplankton communities. Vanessa Rose, Stephen M. Bollens, 
and Gretchen Rollwagen-Bollens, Washington State University Vancouver. vanessa.rose@wsu.edu, 360-320-6824. Student presentation. 
Cyanobacteria are increasingly outcompeting other phytoplankton and forming harmful blooms in freshwater systems due to multiple interacting 
factors. Dams, common on the Columbia River, increase residence time and alter flow, which may cause variation in phytoplankton abundance and 
community structure spatially and temporally, potentially more so in systems experiencing episodic spill. To test the effects of dams and spill on 
microplankton, we sampled multiple sites above and below two run-of-river dams in the lower Columbia River (Bonneville and The Dalles dams) 
before and during spill in the spring of 2016. We collected microplankton and water for chlorophyll a from each site within three and one weeks 
pre-spill (March 15, 16 and April 6, 7) and within one and three weeks post-spill (April 11, 12 and May 3, 4). Microplankton were identified and 
enumerated via inverted microscopy and binned into six taxonomic groups for further analysis. Comparisons of abundance above and below dams 
and before and after spill were carried out via two-way ANOVA. No significant differences were detected in abundance of any taxonomic group 
above and below dams within the study period. Abundances of all taxa varied between sample dates and were lowest three weeks after spill 
initiation. Diatoms dominated the community, by abundance and biomass, throughout the study period. Results of our study may be particularly 
relevant for dam and reservoir systems managers striving to maintain or implement procedures that minimize ecosystem impacts.  

 


