Eelgrass Declines: Restoration and Recovery
Potential in the South Slough estuary, OR

Ali Helms,
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Seagrass Characteristics

Marine flowering plants that occur worldwide
In subartig tropical and temperate coastal
waters and estuariegll continents except
Antarctica

Seagrasses occur in intertidal to shallow
subtidal environments; they can form
meadows or they can be patchy

Only submerged marine plants with
underground roots and rhizomes

Reproduce sexually (flower, seeds) and
asexually by growing horizontally along
rhizomes (clonal)

Stage 0, flower
formation.

Eelgrass
zostera marina
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Reproductive stages of Zostera marina

Stage 5, seeds
are dropped.

Stage 4, seed
maturation.

Stage 3, anthers
release pollen.

Stage 1, pistils extend
to receive pollen.

Stage 2, fertilized pistil
re-enters spathe.

Zahra Haque Vogel



SeagrassesEcosystem Serwces

Nursery habitatfor fish & shellfish: provide food,
shelter, refuge, breedindgseagrass meadows provide
valuable nursery habitat to over 1/5th of the world's
largest 25 fisheries (Unsworth & Unsworth, August 2018,
Science)

Sediment stabilizationmprove water quality by
filtering sediments, process nutrients, filter water column
of pathogens

Coastal ProtectiornProtect coastlines by reducing
wave & current energy, control erosion and protect from
flooding

Store carborin sediments
In temperate eelgrass beds, carbon stocks ranged from
318 to 26,523 g C/ARohr et al. 2018)

Reduce ocean acidification stress

YR Yl yeé Y2NEBX
*Eelgrass (Zostera marina) provides 25 Ecosystem Services identified by
experts;Nordlundet al. 2016




Seagrass Distribution

Globally seagrass habitat is in decline: losing at a rate of ~7% annually since 1990
with 30% of global areal extent lost

Short et al. 2011
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Seagrasse$4 Iocal speCIes IN Oregon

Ruppia; Widgéongrass
Freshwater aquaﬂg/ veg

w/ some salt tole;ance
/- .

Lattin Dike, upper South Slough (1997)
Isthmus Slough (1979) /
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50% loss in eelgrass cover\alinolsland

Riley AndersonMS University of Oregon (2020)
High Resolution Remote Sensing of EelgiAsstéra marinaiin South Slough, Oregon
Change in eelgrass distribution 2602619
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NERRS Margaret A. Davidson Fellowshotential drivers of eelgrass decline

Caitlin Mage) PhD Oregon State University (2020)
Eelgrass and macroalgae loss in an Oregon estuary: Consequences for
Ocean Acidification and Hypoxia

Winni Wang PhD Oregon State University (2020)
Maximum EntropyNlaxEny Eelgrass distribution modeling

Maria Jose Marin JarrinPhD University of Oregon (2021)

= Hydrodynamic model: Impacts of Marine heat waves on estuary
ﬂ water temperature, river discharge, water residence time in Coos
)

2 | estuary : ith | |
e Eelgrass declines correlated with increasing

water and air temperatures associated with
the NE Pacific Marine Heat Wave in 2014



Eelgrass Pilot Restoration

Donor/Source Site: Restoration Site:
Clam Island, Coos Bay Valinolsland, South Slough
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Eelgrass Pilot Restoration

Method: Transplant 20 (adult vegetative) eelgrass shoots in 50x50 cm plots,

using garden staples secure 2 shoots in opposite directions
-We modified the 20 vegetative shoots, by adding 3 flowering shoots per @8tshoots per plot

(July = peak growth, flowering shoots present)

,':F__lrst’eelgras‘sl, p|_ : planted 7/20/20 ‘

4 5

50cm

\

-

50cm



Restoration Methods

3, 100 meter transects at Deep, Low, Mid elevations

Different Planting Seasons:
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Eelgrass Pilot Restoratiovialinolsland, South Slouggs

Plots planted a8 depths:Deep, Low, Mid

After 4 years Deepelevationplots > plantingdensities
Lowelevationplots = plantingdensities

elevationplots <plantingdensity
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Eelgrass Pilot Restoratiovialinolsland, South Sloug

Plantings inl seasonsJuly, September, December 2020 & March 2021
After 3years Summer& Fall plots=a Qe 0 w [ EntiRgdédsity % ¢
Winter & Springplots=L plantingdensity 9%

Eelgrass Pilot RestoratiorPlanting Season
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Valinolsland: Historic transects compared to Restoration transects

Eelgrass: Declined reference vs. Restoration Pilot 2020
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Mean density (no. shoots peran

Natural Recovery?
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CollverPoint ¢ marine eelgrass site
30% increase in eelgrass cover 22049,
Anderson 2020




Drone imagery: Dean Walton, Lorry I. Lokey Science & Technology Outreach Librarian, University of O



