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Outline

Å Seagrasses ς Characteristics/Ecosystem Services

Å Eelgrass ς Oregon and Coos Bay

Å Eelgrass Declines in the South Slough estuary 

Å Pilot transplant restoration at Valino Island

Å Recovery potential from seed banks

Å Epifauna Invertebrate Communities

Barview, Coos estuary  



Seagrass - Characteristics

  
Marine flowering plants that occur worldwide 
in subartic, tropical and temperate coastal 
waters and estuaries; all 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)



Nursery habitat for fish & shellfish: provide food, 

shelter, refuge, breeding  Seagrass meadows provide 
valuable nursery habitat to over 1/5th of the world's 
largest 25 fisheries (Unsworth & Unsworth, August 2018, 
Science)
  

Sediment stabilization Improve water quality by 

filtering sediments, process nutrients, filter water column 
of pathogens

Coastal Protection Protect coastlines by reducing 

wave & current energy, control erosion and protect from 
flooding

Store carbon in sediments

 In temperate eelgrass beds, carbon stocks ranged from 
318 to 26,523 g C/m2(Rohr et al. 2018) 

Reduce ocean acidification stress

!ƴŘ Ƴŀƴȅ ƳƻǊŜΧ
*Eelgrass (Zostera marina) provides 25 Ecosystem Services identified by 
experts; Nordlund et al. 2016

Seagrasses - Ecosystem Services 

J Schaefer



Seagrass Distribution

Threats:

ÅCoastal development ς dredging, filling, 
dock/jetty/construction 

ÅWater quality degradation ς 
nutrients/sediment loading from watershed 
(active forestry), removing vegetation and 
hardening shorelines

ÅClimate change ς marine heat waves, sea 
level change, increased storm activity

ÅWasting disease 

Short et al. 2011

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

Temperate North Atlantic

Tropical 
Indo Pacific

Mediterranean

Temperate North Pacific

Tropical 
Atlantic

Temperate Southern Ocean



 Seagrasses ς 4 local species in Oregon 

Zostera japonica ς 

non native dwarf 
Japanese eelgrass

Phyllospadix ς Surfgrass
Rocky intertidal, marine 

Zostera marinaς native eelgrass

Ruppia ς Widgeongrass
Freshwater aquatic veg
w/ some salt tolerance 

Lattin Dike, upper South Slough (1997); 
Isthmus Slough (1979)



Eelgrass 
(Zostera marina) 

Valino Island,
South Slough



Eelgrass Abundance in South Slough estuary, OR

Eelgrass populations declined in 2015-2017
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Riley Anderson, MS University of Oregon (2020)
High Resolution Remote Sensing of Eelgrass (Zostera marina) in South Slough, Oregon
Change in eelgrass distribution 2016-2019

Valino
2016

Valino
2019

50% loss in eelgrass cover at Valino Island



NERRS Margaret A. Davidson Fellowship ς potential drivers of eelgrass declines

Maximum Entropy (MaxEnt) Eelgrass distribution modeling 

Caitlin Magel, PhD Oregon State University (2020)

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

Maria Jose Marin Jarrin, PhD University of Oregon (2021)

Winni Wang, PhD Oregon State University (2020)

Eelgrass and macroalgae loss in an Oregon estuary: Consequences for 
Ocean Acidification and Hypoxia 

Eelgrass declines correlated with increasing 
water and air temperatures associated with 
the NE Pacific Marine Heat Wave in 2014



Donor/Source Site: 
Clam Island, Coos Bay

Restoration Site: 
Valino Island, South Slough

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 plot = 23 shoots per plot
(July = peak growth, flowering shoots present) 

Eelgrass Pilot Restoration

First eelgrass plot planted 7/20/20



3, 100 meter transects at Deep, Low, Mid elevations
 
Different Planting Seasons:
July ς first planting
Planted new plots in Sept, Dec, Mar

Restoration Methods



Eelgrass Pilot Restoration Valino Island, South Slough

Plots planted at 3 depths: Deep, Low, Mid

After 4 years: Deep elevation plots > planting densities 
  Low elevation plots = planting densities

               Mid elevation plots < planting density
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Eelgrass Pilot Restoration Valino Island, South Slough

Plantings in 4 seasons: July, September, December 2020 & March 2021

After 3 years: Summer & Fall   plots = άὥὭὲὸὥὭὲὭὲὫ planting density   
             Winter & Spring plots = Ḻ planting density
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Eelgrass: Declined reference vs. Restoration Pilot 2020 

Valino Low
Valino Mid
Valino Shallow
Valino R - Deep
Valino R - Low
Valino R - Mid

Valino Island: Historic transects compared to Restoration transects



2022 ς 2024 Winchester Creek
-observing small patches of eelgrass 
-eelgrass had been absent since 2017 
at upper estuary sites in South Slough

Natural Recovery? 

Collver Point ς marine eelgrass site 
30% increase in eelgrass cover 2016-2019, 
Anderson 2020 

Collver 2016 Collver 2019 
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Drone imagery: Dean Walton, Lorry I. Lokey Science & Technology Outreach Librarian, University of Oregon


