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SESSION 1: Clatsop Plains Lakes and Lake Hydrology 

Dune Lake Formation in Clatsop Plains 

Tom Horning, Horning Geosciences. horning@pacifier.com 

Clatsop Plains is the storm-flattened delta of the Columbia River.  The deltaic complex began to form 

5000 years ago after the 20-mile-wide emergent Ice Age coastal plain was drowned by rising sea level 

and after an incised ravinement surface was smoothed over by sediment from the river.  Linear shore-

parallel sand dunes with inter-dune swales form distinct and correlative ridges for many miles on both 

sides of the Columbia.  Sea level has risen 25 ft since beaches and dunes began to form, drowning the 

earliest dunal landscape features near the base of the foothills and forming extensive marshes.  Isolated 

lakes fill interdune depressions in the younger west and central dunes.  Periodic earthquakes and 

coseismic subsidence have resulted in extensive and rapid shoreline retreat of as much as 1000 ft, 

followed by expansion of forest westward to the eroded escarpment, with development of thick A- and 

B-horizon soils.  Eventual renewed sand accumulation and westward dune progradation buried forests 

and new sand hosted starved soils and open prairie.  Buried recessional escarpments with magnetite 

sand placers, identify the former eroded shorelines.  Correlation with co-seismically subsided estuaries 

indicates 10 earthquake events have occurred since dunes began accumulating.  Anthropogenic changes 

include stream piracy by mill race construction, subsequent closure of the Clatsop River and water table 

increase, channel abandonment and segmentation by road construction into isolated dune lakes and 

swamps, and rapid development of western foredunes after jetty construction around AD 1900.  Sea 

level increase from climate warming and future seismic events will drown some marshes and lead to 

expansion of swamps into former fringing uplands.  Strategic conservation planning should anticipate 

that future development may pose barriers to eventual upland-directed habitat relocation, possibly 

causing certain types of habitat to disappear. 



 

An overview of Clatsop Plains water quality and aquatic plants 

Mark Sytsma, Portland State University. sytsmam@pdx.edu 

Since the mid-1900’s, invasive aquatic weeds have been a significant problem in many of the shallow, 

interdunal lakes of the Clatsop Plains on the northern Oregon Coast. These weeds interfere with 

beneficial uses, such as boating, fishing and swimming, and have dramatically altered the chemical and 

biological features of the lakes. In 1994, the Oregon Department of Environmental Quality (ODEQ) listed 

three of the lakes, Cullaby, Smith and Sunset on their 303(d) list for impaired water quality due to 

invasive aquatic plants. Residential development, urbanization, and agriculture on the Clatsop Plains has 

undoubtedly resulted in non-pollution of groundwater and eutrophication surface water. All of the 

residences surrounding the lakes use septic systems for waste disposal that are potentially a substantial 

source of nutrients to the groundwater and the lakes, however, the relationship between the 

groundwater chemistry and lake chemistry was not well defined. The main objectives of this project 

were to define the relationship between groundwater chemistry and lake chemistry, collect water 

chemistry data to aid in any future TMDL and modeling efforts, and develop management plans for 

invasive, nonnative aquatic weeds in the lakes. 

 

Hydroecology of sand dune wetlands and lakes on the Oregon Coast 

Emilie Blevins and Allison Aldous, The Nature Conservancy. eblevins@tnc.org 

Groundwater-dependent ecosystems are collectively those ecosystems and species that rely on 

groundwater to meet part or all of their water requirements and include wetlands, lakes, rivers, springs. 

These habitats often harbor many rare and endemic species and provide critical ecosystem services 

including water storage, supply, and purification. In the Oregon Dunes National Recreation Area near 

North Bend, Oregon, groundwater supports wetlands and shallow lakes and the numerous animals and 

plants that rely on this habitat. Fed by a sand dune aquifer, water levels respond to seasonal and annual 

variations in precipitation and climate, resulting in great differences in depth and surface area over time. 

We are exploring hydro-ecological relationships between groundwater levels in these lakes and 

wetlands and the species that rely on this source, particularly herbaceous plants and breeding 

amphibians. We have conducted surveys of plant species and aquatically-breeding amphibians across a 

hydrologic gradient. Based on the results of our surveys and hydrologic data collection, we are in the 

process of developing groundwater-ecology relationships. The results of our analyses will be used to 

inform management of these habitats as modeled using a number of different scenarios of future 

conditions. 

 

What Happened to Lake Abert? 

Joe Eilers, MaxDepth Aquatics and Ron Larson, USFWS - retired.  j.eilers@maxdepthaq.com 

Lake Abert is a large endorehic (terminal) hypersaline lake in south-central Oregon.  It historically has 

been an important stopover for over 3 million waterfowl, attracted by the abundant shoreflies and brine 

shrimp.  The lake has one primary inlet, the Chewaucan River, a snowmelt-driven system that used to 



enter the Chewaucan Marsh.  The marsh was channelized and diked nearly a century ago, but additional 

diversions and the creation of an impoundment on the river have been installed.  Since 2000, when the 

lake was full (maximum depth = 5 m) the lake stage has continued to decline and now is less than 0.7 m 

deep and declining.  This has occurred despite OWRD assurances that consumptive uses of water have 

not increased over that period.   As a result, shoreflies and brine shrimp that once supported millions of 

shorebirds have been eliminated by toxic levels of salinity.  Management agencies claim that drought is 

responsible for the decline in lake stage.  Although the 2014 water year does constitute a drought year, 

the precipitation in the headwaters to the Chewaucan River does not appear to have been substantially 

below normal in the previous decade.  This presentation tests the hypothesis that the desiccation of 

Lake Abert is a natural phenomenon and evaluates the performance of state and federal agencies 

charged with protecting public resources. 

 

SESSION 2: Water Quality / Phytoplankton Ecology 

Overview of the water quality impacts of the U.S. Army Corps of Engineers’ reservoirs in Oregon 

Daniel Turner, U.S. Army Corps of Engineers. daniel.f.turner@usace.army.mil 

The Portland District of the U.S. Army Corps of Engineers manages 19 dams in Oregon that provide flood 

control, hydropower, recreation, navigation and water supply.  The impact of the reservoirs on water 

quality ranges from intentional improvements, known consequences and unintentional consequences.  

Within some reservoirs, harmful algae blooms (HABs) impact recreation and drinking water, and 

mercury concentrations in fish have resulted in fish consumption advisories.  The Corps is continuing to 

protect public health at our recreation sites and better understand HAB occurrence and toxicity in the 

reservoirs.  Downstream increases in summer minimum flow in the Willamette are credited with water 

quality improvement but changes in the downstream temperature are having a negative impact on 

spawning Chinook salmon.  Some of the dams have specific structures that allow for temperature 

control, other dams are using spillways and regulating outlets for operational temperature control, and 

yet other dams have no temperature control.  Increased spillway flow to aid juvenile salmon has led to 

increased total dissolved gas (TDG) on the Columbia River.  Fall Creek reservoir was drained in the fall to 

help pass juvenile salmon which resulted in increased suspended sediment downstream and possible 

changes to nutrient dynamics within the reservoir.  The Corps continues to fund research, collect data, 

collaborate and plan for water quality management of our reservoirs to meet Clean Water Act and 

Endangered Species Act requirements. 

 

Potential Statewide Fish Consumption Advisory for Bass in Oregon 

Dave Farrer, Oregon Health Authority. david.g.farrer@state.or.us 

Oregon currently has 19 fish consumption advisories at various waterbodies around the state. The 

majority of fish consumption advisories are due to risks from mercury contamination in top predator 

species like large and smallmouth bass. Limited resources prevent state agencies from doing fish tissue 

monitoring specifically for the purposes of fish consumption advisories. The result is that many 

waterbodies go unmonitored. This may create a false sense of security among anglers who avoid certain 

waterbodies that have fish advisories, assuming that waterbodies without advisories have pristine fish. 



In fact, it is more likely that there are no fish tissue data for those waterbodies without advisories. The 

Oregon Health Authority’s Fish Advisory Program (FAP) is considering using all available fish tissue data 

for mercury to develop a statewide fish consumption advisory. A statewide advisory would provide 

guidance for anglers and other fish consumers on how to reduce their risk from mercury exposure at 

waterbodies that have not been monitored. Oregon is reviewing the processes that led to statewide fish 

advisories in Washington and Idaho. The FAP is also compiling all available fish tissue mercury data in 

Oregon and determining whether or not there is enough to support a statewide advisory. The most 

likely species to be affected would be large and smallmouth bass because experience in Oregon and 

elsewhere has shown that these species are the most likely to accumulate high concentrations of 

mercury. The FAP is interested in engaging stakeholders and partner agencies that would be affected by 

a statewide advisory to help evaluate policy and other implications of a statewide advisory. 

 

Mitigation and Prevention of Harmful Cyanobacterial Blooms: the Role of Plant Humics 

Susan Theis and Allen Milligan, Oregon State University. theiss@onid.orst.edu 

Harmful cyanobacterial blooms (HCBs) are a growing concern worldwide for ecosystem and human 

health.  Previous research indicates that plant humics from selected macrophytes are effective inhibitors 

of harmful cyanobacteria.  This study was conducted to test the viability of selected plant humics against 

common cyanobacterial genera for HCB mitigation and prevention, wetland valuation, and other 

management implications.  

Four plant species (Hordeum vulgare, Typha latifolia, Myriophyllum spicatum, and Sphagnum sp.) were 

tested for inhibitory effects against cyanobacteria via in-situ limnocorrals as well as lake-side mesocosm 

experiments.  Trials were conducted on a eutrophied Northern Michigan lake containing four 

cyanobacterial genera: Microcystis, Anabaena, Lyngbya, and Oscillatoria.  Limnocorrals consisted of 

constructed cylinders isolating replicate lake columns while providing sediment contact and open air 

exchange.  Lakeside mesocosm experiments were conducted in 3.4L jars containing lake water at 

continuous oxygen saturation.   Treatment effectiveness was assessed via microscopic analysis of 

cyanobacterial and Chlorophyta biomass, species distribution, and nutrient composition.   Total 

phosphorus, soluble reactive phosphorus, total nitrogen, dissolved organic carbon, and chlorophyll-a 

changes were analyzed with each treatment.  

Results indicate that several macrophytes effectively inhibit specific cyanobacterial genera. For example, 

M. spicatum is an effective cyanobacterial inhibitor of three of the four studied genera.  Thus, when lake 

management strategies call for the removal of nuisance Myriophyllum spp, it is suggested that 

mitigation strategies be implemented to compensate for these emergent properties.  Other results and 

implications for HCB management and prevention will be discussed. 

 

Long-term phytoplankton dynamics in Upper Klamath Lake with considerations of trophic structure 

and climate change. 

Nadia Gillett, Yangdong Pan, John Rueter, Angela Strecker, Debbie Blackmore, Heejun Chang, and Gene 

Foster, Portland State University. nadezhds@pdx.edu 



Upper Klamath Lake (Oregon, USA) has severe blooms of the cyanobacterium, Aphanizomenon flos-

aquae (AFA).  The lake is currently being managed under a Total Maximum Daily Load plan that reduces 

the phosphorus load and future lake restoration measures have been proposed that would further 

decrease nitrogen and phosphorus loading. In general, it is assumed that lower nutrients will result in 

lower algal concentrations and thus benefit overall lake health.  However, it is unclear whether 

restoration efforts along with expected changes in weather patterns might result in conditions that 

favor the toxin producing cyanobacterium Microcystis aeruginosa (MSAE), which is already present in 

the lake. To assess the potential for this shift, we compiled a long-term (1990-2006) water quality, 

phytoplankton, zooplankton, and climate dataset (n=1530). We used this dataset to examine long-term 

patterns in phytoplankton species composition.  AFA was found in 85% of samples with a mean 

abundance of 60.2% (range 0-100%), while MSAE was present in only 9% of samples with an average 

abundance of 1.7% (range 0-92%). AFA relative abundance increased with increasing pH, total nitrogen, 

total phosphorus, and conductivity and decreased with wind speeds.  MSAE abundance was higher with 

lower AFA abundance and seasonal factors. This retrospective analysis indicates that management 

activities that reduce AFA and expected climate changes may lead to a shift in lake ecology in which a 

noxious but non-toxic strain of AFA could be replaced by a toxic strain of MSAE. 

 

SESSION 3: Harmful Algal Bloom Physiology 

Multiple Stressors in Mountain Lakes: Implications of Fish Stocking for Plankton Communities and 

Harmful Algal Blooms  

Angela Strecker1, Rich Miller1, Mark Sytsma1, and Joe Eilers2. 1Portland State University, 2MaxDepth 

Aquatics Inc. strecker@pdx.edu 

Algal blooms in mountain lakes have posed a dilemma to managers: anthropogenic sources of nutrients 

appear to be absent, yet blooms continue in lakes that theoretically should not exhibit water quality 

degradation. Many mountain lakes were historically fishless, therefore, fish stocking potentially 

constitutes a significant environmental change for these systems, along with climate change and other 

stressors. Ten lakes in the Cascade Mountains of Oregon were sampled for water chemistry, nutrients, 

zooplankton, phytoplankton and surficial sediment. Lakes were chosen in two categories: a) recent 

history of cyanobacterial blooms; and b) no recent cyanobacterial blooms. All sample lakes are currently 

stocked with fish, and were chosen to be as similar as possible in other respects. Sampling results 

indicate that the two lake categories do in fact have quite different concentrations of cyanobacteria, but 

there were no major differences between lakes in dissolved nutrients, micronutrients, or other 

physicochemical characteristics.  However, cladoceran densities were significantly higher in lakes with 

cyanobacterial blooms, suggesting a role for the food web in triggering algal blooms in these lakes. 

These results have implications for successful management of these important mountain ecosystems. 

 

 

 

 

 



Molecular Characterization of a Toxic Anabaena Bloom in Anderson Lake, WA 

Nathan Brown, Ryan Mueller, Joan Hardy, and Theo Dreher, Oregon State University. 

brownn@onid.oregonstate.edu 

Anderson Lake on the Olympic Peninsula in Washington State experiences annual Anabaena blooms 

with anatoxin-a levels well in excess of the state maximum limit of 1ug/L.  Some samples register levels 

above 600ug/L, whereas other lakes in the Puget Sound do not have detectable levels of anatoxin.  The 

questions guiding our research are: what is producing such high anatoxin levels in Anderson Lake and 

why are these toxin levels restricted to Anderson Lake?  An anatoxin-producing strain of Anabaena was 

isolated from Anderson Lake in May 2013 and its DNA was sequenced, revealing the anatoxin-a 

synthetase locus.  Additionally, all the DNA from a July 2012 Anderson Lake environmental sample was 

sequenced in a metagenomic experiment, indicating the dominance of the isolated strain of Anabaena 

as the only toxin producer in Anderson Lake.  To determine the geographic and temporal distribution of 

the isolated toxic strain, the cyanobacteria-specific phylogenetic marker locus, cpcBA-IGS, is being 

sequenced across ten bloom timepoints from ten lakes.  Whether the toxic Anabaena strain isolated 

from Anderson Lake is found in other lakes will help explain why such high anatoxin-a levels are 

restricted to Anderson Lake. 

 

Pairing physicochemical data with metagenomic community analysis to better understand 

cyanobacterial harmful algal bloom drivers in three geographically distinct drinking water reservoirs 

(Oregon, Kansas and Texas). 

Timothy G. Otten and Theo W. Dreher, Oregon State University. ottent@onid.orst.edu 

Three drinking water reservoirs prone to cyanobacterial blooms in Oregon, Kansas and Texas were 

monitored bi-weekly during the summer and fall of 2013.  A suite of physical and chemical analyses 

were performed on each sample, and additionally, high throughput metagenomic (Illumina Hi-Seq) 

sequencing was employed to characterize community structure and physiological potential (e.g., ability 

to produce toxins and taste and odor compounds).   This approach revealed that in all systems, the 

primary producer of the taste and odor compound geosmin, was Dolichospermum (previously named 

Anabaena); it also revealed that toxin production was limited to microcystin from the genus Microcystis, 

even though many other potentially toxic genera (e.g., Cylindrospermopsis, Nodularia and Nostoc) were 

detected.  QPCR assays amplifying the geosmin synthase and microcystin synthetase genes were utilized 

to quantitatively validate the observations from the metagenomes.  Combined, this approach provides 

for an unparalleled depth of investigation into the inner workings of lakes and how specific microbes 

interact with their environment over time and space. 

 

Toxigenic potential of Anabaena blooms in Oregon 

Theo Dreher, Department of Microbiology, Oregon State University. theo.dreher@oregonstate.edu 

In-depth analysis of cyanobacterial blooms in Dexter, Dorena and Detroit Reservoirs, which support 

blooms mostly dominated by Anabaena (Dolichospermum) and Aphanizomenon, during 2011 and 2012 

indicated no or very low toxicity.  Of over 130 bloom-associated samples analyzed for microcystin, 

anatoxin and cylindrospermopsin, we detected no toxin in Dexter Reservoir and low levels (<1 µg/L) in a 



few samples from Dorena and Detroit Reservoirs.  Together with a growing number of lake monitoring-

associated toxin analyses, this suggests a picture of largely non-toxic Anabaena blooms in Oregon.  Two 

observations made during the 2014 bloom season, which have indicated the potential for some 

Anabaena-dominated blooms to be very toxic, will be discussed: high levels of cylindrospermopsin and 

of microcystin were observed in blooms in Detroit Reservoir and Odell Lake, respectively. 

 

SESSION 4: Invasive Species 

Return of the Oregon Lake Watch Program 

Rich Miller, Angela Strecker, Vanessa Morgan, and Brian Steves, Portland State University. 

richm@pdx.edu 

The Oregon Lake Watch (OLW) is a citizen-based volunteer lake monitoring program coordinated by 

Center for Lakes and Reservoirs with funding from the Oregon State Marine Board, the Oregon 

Department of Agriculture, and Washington County Fly Fishers Club. The program trains citizens to 

survey a lake of their choice for selected aquatic invasive species (AIS), monitor water quality, and enter 

data into an online data entry portal. Species identifications are verified by program coordinators from 

pictures submitted through the portal. During the first two years of the program, 30 volunteers were 

trained to survey for high priority submerged and emergent aquatic plants, crayfish, mussels, and snails. 

Volunteers monitored 22 lakes and detected several high priority AIS including mystery snails 

(Cipangopaludina spp.), red swamp crayfish (Procambarus clarkii), and Eurasian watermilfoil 

(Myriophyllum spicatum). Results of water quality monitoring indicate a wide range of trophic 

conditions. Continued volunteer monitoring will increase the probability of early AIS detections and will 

help illuminate water quality trends.  These program benefits can lead to the better management of 

Oregon’s Lakes. 

The response of zooplankton taxa in lakes of different fish stocking histories to atmospheric nitrogen 

deposition simulations in montane lakes. 

 

Jeff Brittain and Angela Strecker, Portland State University – student presentation. Jbritt2@pdx.edu 

Non-native fish introductions have drastically reduced the number of naturally fishless lakes and have 

resulted in cascading food web repercussions in aquatic and terrestrial habitats. Planktonic communities 

have shown declines in response to predation and shifts in composition as a result of nutrient inputs and 

acidification. Atmospheric nitrogen deposition has been recognized as an anthropogenic contributor to 

acidification and eutrophication of wilderness ecosystems. This study identified the response of 

zooplankton communities from two lakes (fish present vs. absent) in Mount Rainier National Park to 

manipulations simulating an episodic pulse in mesocosms. The experiment included a 2 x 2 factorial 

design with acid and nutrient treatments. Treatments resulted in significantly elevated nutrient and 

decreased pH conditions from control and reference sites over 42 days. Results indicate that 

zooplankton abundance of both lake types declined in treatments compared to controls, most notably in 

tanks receiving both nutrient and acid addition. Taxa specific responses were analyzed and revealed 

different interactive effects of treatments on species. This work can aid management decisions as 



agencies look to restore more aquatic montane habitats to their historic fishless states, and assess their 

abilities to recover and afford resistance to atmospheric pollution. 

 

Invasive Mussel Monitoring in the Columbia River Basin — Past, Present, and Future 

Stephen M. Bollens1, G. Rollwagen-Bollens1, T. Counihan2, J. Hardiman2, J. Zimmerman1, W. Hassett1 and 

J. Emerson1. 1Washington State University, 2USGS. sbollens@vancouver.wsu.edu 

Zebra and quagga mussels are native to Eurasia and have invaded the Great Lakes of North America, 

where they have caused several billion dollars of economic and ecological damage.  More recently, 

zebra and quagga mussels have invaded several western U.S. water bodies, but have not yet been 

observed in the Columbia River Basin (CRB).  Enhanced monitoring and early detection of invasive 

mussels are now high priorities for the CRB.  A new project funded by the Bonneville Power 

Administration is supporting WSU and USGS to work collaboratively to address the following specific 

objectives: i) contribute to the coordination of regional early detection efforts, ii) summarize past efforts 

in the context of risk assessment data, iii) provide a framework for prioritization of boat cleaning 

stations, iv) assess the use of new technology (e.g., the FlowCAM) to process veliger monitoring samples 

from the CRB, and v) conduct research that will help to assess the causes and effects of biological 

invasions in the CRB.  We found that current monitoring efforts in the CRB are spread across water 

bodies with both high and low risk of establishment (based on calcium concentrations) and introduction. 

We also observed a substantial amount of monitoring occurring in areas with unknown risk.  Our results 

suggest that reallocating future monitoring efforts and better understanding risk across the landscape 

may be desirable.  Furthermore, our preliminary results suggest that the FlowCAM has great potential to 

process veliger samples more rapidly and economically than traditional microscopy, although the 

efficacy of this new technology in the CRB, given the region’s particular water quality and plankton 

composition, needs to be determined experimentally. 

 

Early detection monitoring for zebra and quagga mussels in Oregon waterways in 2014: challenges, 

opportunities, and next steps 

Steven Wells and Mark Sytsma, Portland State University. sww@pdx.edu 

Zebra mussels (Dreissena polymorpha) and quagga mussels (Dreissena rostriformis bugensis) are 

problematic, and populations are continuing to spread in North American waters, e.g., California and 

Nevada. Established populations have not been detected in Oregon waters, but watercraft with 

attached, hitchhiking mussels being trailered into Oregon have been intercepted on numerous 

occasions. The risk posed to Oregon water bodies by the proximity of these infestations is significant.   

Monitoring and early detection of these mussels are key to minimizing the risks for western water 

bodies by these nearby potential seed populations. Effective rapid response and containment are 

dependent on accurate monitoring, early detection, and efficient information dissemination.   

Early detection monitoring is difficult. There is a high likelihood of false negative results (present but not 

detected) with early detection monitoring. Mussel spatial distribution is likely clumped, and new 

populations are inherently rare. There is a large amount of habitat, and available resources are limited.   



There are many agencies and individuals involved with monitoring for these mussels throughout Oregon 

waterways including Oregon Department Fish and Wildlife, Port of Portland, Portland State University, 

Oregon Lake Watch volunteers, Washington State University, US Army Corps of Engineers, and US 

Bureau of Reclamation. Portland State University maintains an online monitoring map to increase 

regional coordination (http://mussels.geos.pdx.edu/#).  

Everyone can help protect Oregon waterways from these mussels. Gear and equipment 

decontamination is crucial for reducing spread of all species. Keep your eyes open and look for 

freshwater bivalves attached to hard surfaces. Report suspect specimens and collect a voucher 

specimen. 

POSTER SESSION 

A Proposed Classification of Oregon Lakes and Respective Nutrient Criteria 

Jacqueline Brenner, Oregon State University. jacqueline.brenner@gmail.com 

Human activities continue to influence the biogeochemical properties of freshwater resources around 

the world. The anthropogenic use of nutrients in watersheds particularly affects the structure and 

function of aquatic ecosystems, potentially causing noxious algal blooms, fish kills, and reduction in 

water clarity. In response to such degradation, the EPA has developed national nutrient criteria for lakes 

and reservoirs which have since been determined to be too broad to effectively protect water quality in 

some areas, and too stringent for background concentrations in other areas. The purpose of this study is 

to contribute to the conversation regarding the development of acceptable nitrogen and phosphorous 

nutrient limits in Oregon lakes. Using physical attributes and water chemistry data collected across 

numerous surveys, data were compiled for 331 lakes and reservoirs. Lakes are evaluated for the current 

condition of anthropogenic eutrophication by comparison to similar minimally- or least-disturbed 

reference lakes (and reservoirs with long residence times that are treated as lakes). Reference lakes are 

chosen by considering type and quantity of land use and road density in each lake watershed, as well as 

disturbances within 100 meters of lakeshore. A classification scheme is to be established via categorical 

and regression tree analysis (CART) for varying lake types in the state of Oregon, using Omernik level III 

and IV ecoregions, interconnectedness to wetlands, and water residence time as variables in 

determining lake type to avoid comparing unlike lakes. The reference lakes for each lake type 

classification will help guide analysis of the different nutrient effects – background and anthropogenic 

concentrations – in each classification of lakes. This will likely assist in determining reasonable nutrient 

criteria for the varying lake type classifications that are compatible with background concentrations and 

are effective at protecting designated uses of lakes. To show validity and potential implementation of 

nutrient criteria based on the determined criteria, the criteria will be held to a random sample of 50 

Oregon lakes. The proposed criteria can influence Oregon state nutrient criteria policy development and 

methods in the future. This analysis is scheduled for completion for a Master's Thesis consideration in 

June 2015. 

Aquatic Invasive Species Education: An Interdisciplinary Approach for Federally Managed Waterways. 

Mona Derby, US Forest Service, Deschutes National Forest. monaederby@fs.fed.us 

The US Forest Service in Washington and Oregon endorses aquatic invasive species (AIS) education of 

water recreationists as key to controlling the spread of AIS on public lands.  It is hoped that citizens’ 



pride of ownership develops with the publics’ growing knowledge base over AIS impacts.  Individual 

responsibility messaging to “Clean, Drain, and Dry” gear and boats is used in publically managed 

waterways.  This prevention message pairs well with a recreationist’s responsibility for general upkeep 

of their boats and gear.  Many boaters have asked for boat wash stations to be located on the forest 

with maintenance in mind.  The Deschutes National Forest has no permanent boat wash stations for AIS 

prevention efforts in action.  

Delivery methods for AIS education includes both passive and direct approaches:  signage and brochure 

kiosks stationed at Forest Service boat launches along with personal contacts at boat launches and 

interpretive talks at campgrounds and other visitor sites.    

No qualitative data has been collected on the success for either effort.  Direct education efforts, 

however, appear to be positive; anecdotal evidence of repeat contact with local boaters indicates an 

increased awareness of AIS and an individual’s responsibility for cleaning their boats and gear.  Evidence 

of AIS education has been noted from contact with visiting boaters, demonstrating public education 

efforts are at work across Oregon and in other states.   

Agency AIS education funding is limited to yearly regional sources.  This is not a secure funding source as 

it is allotted on an annual “as available” basis.   One AIS outreach technician funded for eight weeks, or 

40 days FTE for the Deschutes National Forest.  

The Deschutes National Forest is the 4th largest forest in the United States, leaving many lakes and 

rivers without direct AIS education.  Further investigation of a consistent operational funding source is 

needed for an increased effort in direct AIS education.  Further funding towards permanent boat wash 

stations would be the fruition of those educational efforts.   

One personal recommendation would be for the inclusion of multi-lingual AIS education materials.  It is 

not uncommon to encounter anglers and boaters who are non-native English speakers, particularly 

Spanish, Vietnamese, and Russian speaking forest visitors.  “Aquatic Invasive Species” is a socially 

constructed concept that is culturally relevant to many US citizens; it is not an easily understood concept 

for many immigrants.   Over 95% of national forest visitors are native English speakers, making this a 

concern for a small niche of forest visitors, but possibly worth developing a message and publication 

options. 

 

The 2014 Harmful Algae Bloom Season; Bloom Trends; Outreach Efforts and Future Activities. 

David Farrer, Rebecca Hillwig and Marina Counter, Oregon Health Authority. david.g.farrer@state.or.us 

The 2014 Harmful Algae Bloom Season; Bloom Trends; Outreach Efforts and Future Activities. Oregon’s 

Harmful Algae Bloom Surveillance (HABS) Program has established procedures to help educate people 

about harmful algae blooms, and to alert them of blooms on monitored lakes through news releases, 

email, phone calls and social media. Outreach to individuals and waterbody managers before, during 

and after a bloom is essential to insure the public has the most up-to-date information needed to make 

informed decisions about their recreational activities. This presentation provides a summary of blooms, 

advisories, and reported illnesses for animals in humans for the 2014 season. The presentation will also 

describe changes in each of these measures over the course of the funded HABS program and what 

factors likely contributed to these changes. Funding for the Oregon HABS program ended September 30, 

2013, and this presentation will also discuss how the Oregon Health Authority, in partnership with 



agencies that manage Oregon’s waterbodies, has modified how information on harmful algae blooms is 

disseminated, and what adaptations to the advisory process has been necessary.    

 

Cullaby Lake Floating Wetland Islands 

Gail Galen, Citizen volunteer and Commissioner, Skipanon Water Control District. gail.galen@gmail.com  

Cullaby Lake Floating Wetlands is starting out as a demonstration project, with the goals of: 1) increasing 

public awareness of the water quality issues affecting Cullaby Lake and the Skipanon watershed, 2) 

providing an on site location for scientific study of the use of floating native plants to filter and cool lake 

water while taking up excess nutrients in the water, 3) and using those data measurements to 

determine if the use of man made floating wetland islands is financially feasible for long term, expanded 

use for nutrient reduction in Cullaby Lake.  

Cullaby Lake is a 219 acre, shallow coastal lake located on the Clatsop Plains that is naturally eutrophic.  

In recent years algae blooms, often dominated by cyanobacteria or blue green algae, have increased in 

frequency and intensity.  Some blooms have contained cyanobacteria species known to produce toxins 

called cyanotoxins.  The cause of the recent increased water blooms is likely the same as in other lakes 

throughout the U.S.; increased temperatures and increased agricultural run off in combination with 

increased residential development.   

The Cullaby Lake floating wetlands demonstration project, started in 2013, at present contains two 

'islands' developed by Biohaven International, using recycled plastic beverage containers.  The floating 

mats contain planting pockets for placement of native wetland plants, whose roots grow into the water.  

Currently the island plantings are a mixture of Carex obnupta, Juncus pattens, Scirpus validus and 

Spiraea douglasii.  The two islands, owned and financed by the Skipanon Watershed Council, are joined 

together for a combined square footage of approximately 180 square feet. 

References:https://picasaweb.google.com/110976931220033859168/BiohavenFloatingIslandProject 

http://www.floatingislandinternational.com/products/biohaven-technology/ Acknowledgements: Jesse 

Jones:  North Coast Watershed Association, Coordinator Tessa James Scheller:  Skipanon Watershed 

Council; Skipanon Water Control District 

 

Watershed Councils of the North Oregon Coast  

Jesse Jones, Melyssa Graeper, North Coast Watershed Association & Necanicum Watershed Council. 

jjones@columbiaestuary.org 

The far north coast of Oregon and the mouth of the Columbia River make up a complex ecosystem of 

coastal mountains, estuarine and freshwater wetland habitats, beaches and inter-dunal lakes.  There are 

three “4th field watersheds” as defined by USGS HUCs (Hydrological Unit Codes) including from the 

south to the north, Necanicum, Youngs Bay and Nicolai – Wickiup watersheds.  The Skipanon and Ecola 

watersheds are sub-watersheds (5th fields) of Youngs Bay and Necanicum respectively. Five volunteer 

watershed councils, staffed by paid coordinators, have implemented restoration projects to increase 

watershed health for fish and wildlife for nearly two decades. The councils and their coordinators 

support and work with willing landowners who want to restore their land to improve water quality and 

fish habitat. In addition to restoration projects, the councils have successfully funded, through grants 



and donors, assessments to study hydrologic and hydraulic connections, history and behavior in the 

landscape.  While watershed councils bring millions of restoration dollars to Oregon’s economy, the 

north coast watershed councils have largely focused our local restoration efforts on our rivers and 

streams. Recognizing that our inter-dunal lakes are important coastal wetland channels used by 

different life stages and species of fish, including coho, chinook and cutthroat trout, we are curious to 

explore new partnership opportunities and restoration activities to not only increase fish passage, but 

also enhance water quality for native plant communities and habitat for a variety of birds and other 

wildlife.  The Gearheart Fen, located in the Skipanon and Necanicum watersheds, is the largest 

contiguous wetland of its kind remaining on the Oregon Coast.  This bog features several rare plant 

communities, with key species including Caspian Terns and shorebirds.  

The Watershed Councils are non-profit organizations of community volunteers who work to ensure that 

our watersheds are healthy and functioning ecosystems. Through community outreach and education, 

landowner partnerships, and on-the-ground habitat development projects, we work to further 

understanding about our watersheds and to make sure they have a sustainable future. 

 

The Effects of Anthropogenic Stressors on Mercury Concentrations and Ecological Processes in 

Freshwater Zooplankton 

Meredith Jordan and Angela Strecker, Portland State University. mejordan@pdx.edu - Student 

presentation 

Despite extensive research on mercury (Hg) bioaccumulation in fish, the effects of climate change and 

eutrophication on Hg concentrations on the lowest trophic levels in lakes and reservoirs remain unclear. 

This study examined the interaction of warming and eutrophication on Hg concentrations and ecological 

processes in zooplankton. In the summer of 2013, a mesocosm experiment was conducted using 

zooplankton from Cottage Grove Reservoir, Oregon, which is located about 15km downstream of a 

historic Hg mine and current Superfund site. The reservoir has frequent fish consumption advisories due 

to elevated fish tissue concentrations of Hg. Treatment combinations of nutrient enrichment, 

temperature increase, both nutrients and increased temperature, and a control were applied. 

Greenhouse canopies were installed on 100-gallon tanks to increase water temperature by 

approximately 2°C compared to controls. Zooplankton were sampled for total-Hg and methyl-Hg at the 

start and end of the experiment. Zooplankton in warming and warming/nutrient treatments could have 

higher Hg concentrations compared to controls due to increased metabolic activity. Zooplankton in 

nutrient treatment tanks are anticipated to have lower Hg concentrations compared to controls due to 

biodilution. Preliminary results are expected by December of 2014.  Results of this study could help 

inform management decisions for Hg-contaminated systems. 


