
Causal Explanation
The precise reasons behind declines in seagrass 
meadow coverage remain uncertain and the 
subject of debate. This lack of consensus was 
epitomized at a recent Oregon Eelgrass Working 
Group meeting where 42 different biotic and 
abiotic stressors were identified to be relevant factors in seagrass 
health, with all but eight of these being rated by the group as being 
potentially “highly” impactful on seagrass health. One potential highly 
impactful, but understudied, factor in seagrass declines is an increased 
prevalence of Wasting Disease caused by a pathogenic microbe, 
Labyrinthula zosterae, that is commonly found on seagrasses.

Learning Plan 
Our original intent was to take the students on a field trip to measure 
seagrass density in the Slough Slough NERR, and then have Mrs. Hampel’s 
students culture the pathogen while Mrs. Geierman’s students searched for 
its DNA using PCR & gel electrophoresis. The Covid-19 epidemic 
necessitated us heavily modifying our lesson plan for use online/at home. 
This unit will be used as a final project in both of our courses.

Our unit now includes a brief hook activity that shows the decline of the 
eelgrass beds at Valino Island in the South Slough NERR. Then, students 
complete a reading about seagrass biology, the importance of seagrasses, 
and threats to seagrasses. Comprehension questions, including some a 
higher levels of Bloom’s Taxonomy, complete this piece. To explain how 
scientists gather data on seagrasses, two quadrat sampling activities were 
written that can be taught together or separately. The first is a paper and 
pencil activity, while the second one has students go outside and make their 
own quadrats to sample the density of weeds in their lawn. Finally, there are 
three levels of data analysis activity. The more basic version asks students to 
interpret graphs and write a conclusion (Claim-Evidence-Reasoning). The 
level 2 assignment asks students to calculate average and standard 
deviation as well as construct two graphs using Google Sheets in addition to 
the conclusion. The advanced version allows students to complete the level 
2 assignment and conduct statistical tests (Chi-Square & t-test) on the data.

Both Mrs. Hampel & Mrs. Geierman chose to use this activity as their 
capstone project for their courses. Thus, we will assign it in late May/early 
June. We will update our lesson plans after we teach the unit, so please 
check back on the ORSEA webpage around June 15th.

Researcher Bio
Ryan Mueller is an Associate Professor in the Department of 
Microbiology at Oregon State University. His lab studies interactions 
between marine microbial communities and their environment. The 
microbes attached to seagrasses -- their microbiomes -- can have 
important impacts on the health and well-being of the plants. The 
Mueller Lab studies how these microbes are affected by environmental 
changes and how their activities may help to protect seagrasses from 
stresses, such as climate change and pollution.

Teacher Bios
Christina Geierman, M.S., M.A.T.  has taught at North Bend High School 
for seven years. She currently teaches Physics (9th), Biology (11th), and 
General Biology (100-level). She has been a science educator in some 
capacity since 1998.

Jennifer Hampel, B.S. Fisheries, M.A.T. Jennifer was a fisheries biologist 
for the U.S. Forest Service and Georgia Pacific as well as Watershed 
Council Director before beginning her career at North Bend High School 
in 2015. She currently teaches Biology, Coastal Ecology, and Science 
Advanced lab. Furthermore, she teaches the following dual-credit 
classes; Body Structures and Functions (Anatomy & Physiology), Medical 
Laws and Ethics, and Medical Terminology. 

Classroom
This unit was designed to be taught in Mrs. Geierman’s General Biology 
course and Mrs. Hampel’s Coastal Ecology course. Due to the pandemic, 
both courses are now fully online and using Google Classroom.

The General Biology course is a senior-level elective that also includes a 
few juniors with TAG designation. Students receive college credit for 
completing the course. Two students are on 504 plans, but there are no 
ELL or SpEd students. All students have completed at least Algebra II
and many are also taking college level math and English courses.

Coastal Ecology is a year-long elective course for 11-12th grade students. 
The goal of this course is to grow students’ interest in science through 
investigation of  their local environment. The course is designed to take 
the students through a journey beginning in the forest and meandering 
downstream, eventually ending in the ocean. Units covered include; 
forest ecology, forestry, watersheds, invasive species, taxonomy, local 
flora and fauna identification (trees, mammals, fish, and insects), stream 
ecology, wetlands, estuaries, and coastal ocean habitats. 

Because of our ORSEA Partnership:
Our department used Dr. Mueller’s advice & grant money to purchase a 
PCR machine and gel electrophoresis rigs. Mrs. Geierman led her first gel 
electrophoresis lab in General Biology, which was a stunning success. 
This gave our department the courage to schedule a gel electrophoresis 
lab in our biology course, which unfortunately was canceled due to 
Covid-19.

The quarantine changed teaching a lot, forcing us entirely into the digital 
realm augmented with things students could do at home. We were able 
to adapt our seagrass project to our new normal and create a multi-part 
capstone project for our courses. While having the students engage in 
meaningful research and engage in new lab techniques was our goal, we 
feel that our modified project will be more easily used by teachers in 
other schools throughout Oregon.
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Is Wasting Disease Causing Eelgrass 
Declines in Oregon Estuaries?

Anchoring Phenomenon

Eelgrass beds in estuaries along the Western United States have been experiencing dramatic 
declines over the past two decades. In Morro Bay, CA, which was once the third largest eelgrass-
dominated ecosystem in Southern California, eelgrass coverage has declined more than 90% 
since 2007. Eelgrass monitoring in the South Slough Estuary in Coos Bay has shown that Oregon 
beds are not immune to these events, with dramatic declines in eelgrass coverage and density 
being observed between 2016 and 2017. Researchers and managers across Oregon are actively 
tracking remaining eelgrass beds, investigating possible causes of these declines, and 
implementing restoration programs, all with the goal of ensuring the longevity and health of 
these valuable ecosystems.

This marine research matters because:
Seagrasses cover nearly 80,000 square miles of shallow and subtidal coastlines of temperate 
regions worldwide. Eelgrass (Zostera marina) is the dominant seagrass found in Oregon estuaries 
and along the coast. Eelgrass habitats provide many economic and environmental benefits to 
coastal communities.  Despite the many important roles that seagrasses play in coastal and 
estuarine areas worldwide, they are increasingly under threat from disease, climate change, and 
environmental pollution. 

Valino Island Eelgrass Bed in 2002 
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Valino Island Eelgrass Bed in 2017 
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Annual Eelgrass Shoot Density in South Slough Estuary

Eelgrass Sampling Sites (Idaho Flats and Sally’s Bend 
North) in Yaquina Estuary

Wasting Disease (brown spots) on eelgrass leaves. 
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High eelgrass shoot density quadrat example
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Medium eelgrass shoot density with macroalgae 
quadrat example (Photo credit: Ali Helms)

Low eelgrass shoot density with macroalgae quadrat 
example (Photo credit: Ali Helms)

Eelgrass Field Sampling in Yaquina Bay in Summer 2018 (Video credit: Fiona Tomas Nash)

Threats to Seagrass Beds Worldwide

Labyrinthula zosterae cells (bar 25 µm)
Photo credit: Muehlstein (1989)

An Amazon box doubling as a 
quadrat to sample a lawn for 
weeds.


