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Submerged Aquatic Vegetation or….SAV 

SAV is a term that includes true seagrasses, 
estuarine plants, and freshwater plants. All 
are rooted, vascular,   flowering plants… 
and all are fully submerged (except for 
sometimes their reproductive parts)!

Sustain and increase the habitat benefits of SAV in the Chesapeake Bay. Achieve and sustain the 
ultimate outcome of 185,000 acres of SAV Bay-wide necessary for a restored Bay. Progress toward 
this ultimate outcome will be measured against a target of 90,000 acres by 2017 and 130,000 acres 
by 2025. 

Through the Chesapeake Bay Watershed Agreement, the Chesapeake Bay Program has committed to…



Hydrilla (Hydrilla verticillata)

Wild Celery (Vallisneria americana)

Redhead Grass (Potamogeton perfoliatus) 

Sago Pondweed (Stuckenia pectinata) 

Widgeon Grass (Ruppia maritima) 

Eelgrass (Zostera marina)
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Chesapeake Bay SAV - 17 Species of  grasses are commonly 
found in the Bay and its tributaries. The six most common are: 



1. Potamogeton crispus (Curly pondweed)

2.  Potamogeton pusillus (Slender pondweed)

3.  Zannichellia  palustris (Horned pondweed)

4.  Elodea canadensis (Canadian waterweed)

5.  Ceratophyllum demersum (Coontail)

6.  Heteranthera dubia (Water stargrass)

7.  Najas guadalupensis (Southern naiad)

8.  Najas gracillima (Slender waternymph)

9. Najas minor (Brittle naiad)

10. Myriophyllum spicatum (Eurasian 
watermilfoil)
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Other species of  SAV commonly observed in the Bay 



Tidal Fresh
0-0.5 ppt

Oligohaline
0.5-5 ppt

Mesohaline
5-18 ppt

Polyhaline
18-30 ppt

(The open ocean 
is 30+ ppt, on 
average about 35 
ppt)

Chesapeake Bay Salinity Zones and SAV Distribution



SAV Habitat Requirements

Clear water with light availability
Sunlight is needed for photosynthesis. Most SAV species live in 
waters shallower than 3 meters, but some low-light adapted species 
can survive at depths of  up to 58 meters. Most Chesapeake Bay 
species are generally limited to waters no deeper than 2 meters. 
Light availability is determined by TSS, N and P concentrations 
and loading, Chl a, macroalgae, and epiphytes.

Salinity
SAV occupies fresh, brackish, and salt waters, but each species of  
SAV has a particular range of  salinities that it can tolerate. Changes 
in salinity can lead to changes in species distribution. 



Substrate and water movement
Some species need sandy substrate, while others prefer muddy or 
silty areas. Most SAV do not tolerate strong waves or currents.

Water temperature
Temperature requirements differ between SAV species. Some 
species require warm waters for seeds to germinate while others, 
such as eelgrass, are cold-water dependent species. Changes in 
temperature impact the ability of  SAV to survive and persist in 
areas where they have historically thrived.

SAV Habitat Requirements



SAV beds are one of  the Bay’s most important habitats that provide 
food and shelter for a variety of  commercially, ecologically, and 
recreationally important species (including waterfowl!)

Photo: Jay Flemming

Why is SAV so Important? 



SAV beds absorb and filter nutrients and sediments from the water 
column, reducing the prevalence of  algae blooms and resuspension 
of  sediments, promoting increased water clarity

Outside SAV bed Inside SAV bed

Channel around Susquehanna Flats SAV bed Clear water in Susquehanna Flats SAV bed

Why is SAV so Important? 



SAV beds reduce shoreline erosion by reducing wave and current 
energy with their shoots and blades and by trapping sediment with 
their roots and rhizomes.

Storms often do less damage to coastal areas with offshore SAV beds.

Why is SAV so Important? 



SAV releases oxygen into the water column as a by-product of  
photosynthesis, helping to support other aquatic life. 

Why is SAV so Important? 



SAV beds sequester carbon and show more promise for mitigating 
climate change than any other ecosystem. 

Ganguly et al. 2018
https://elise-avallon-76l2.squarespace.com/namepa-blog/2017/4/17/carbon-sequestration-and-the-ocean-how-will-our-waters-react

Why is SAV so Important? 



SAV beds buffer pH and neutralize acidic conditions – like TUMS. 
This is important for a variety of  reasons, including shellfish 
restoration and aquaculture. 

Conceptual model of  the self-regulated pH-buffering 
mechanism in the Chesapeake Bay. Figure 5, Su et al. 2020 

Why is SAV so Important? 

Uptake of anthropogenic carbon dioxide (CO2) from the atmosphere has acidified the ocean and threatened the health of marine 
organisms and their ecosystems. In coastal waters, acidification is often enhanced by CO2 and acids produced under high rates of
biological respiration. However, less is known about buffering processes that counter coastal acidification in eutrophic and 
seasonally hypoxic water bodies, such as the Chesapeake Bay. Here, we use carbonate chemistry, mineralogical analyses and 
geochemical modelling to demonstrate the occurrence of a bay-wide pH-buffering mechanism resulting from spatially decoupled 
calcium carbonate mineral cycling. In summer, high rates of photosynthesis by dense submerged aquatic vegetation at the head 
of the bay and in shallow, nearshore areas generate high pH, an elevated carbonate mineral saturation state and net alkalinity 
uptake. Calcium carbonate particles produced under these conditions are subsequently transported downstream into corrosive 
subsurface waters, where their dissolution buffers pH decreases caused by aerobic respiration and anthropogenic CO2. Because 
this pH-buffering mechanism would be strengthened by further nutrient load reductions and associated submerged aquatic 
vegetation recovery, our findings suggest that the reduction of nutrient inputs into coastal waters will not only reduce 
eutrophication and hypoxia, but also alleviate the severity of coastal ocean acidification.

https://www.nature.com/articles/s41561-020-0584-3.epdf?sharing_token=cMIHG5ca9S28WCecWy8VntRgN0jAjWel9jnR3ZoTv0M_VsNfy9BdK3aib-x0R77m2qlFr_5voDaq4zROgjiVplDXHhTXwAnqqJWz2BHhE540BIK7hr8a3sZ68mR_6IXs07JnR_YH3p6KOjDGPDIpBtlmR9wWbwUKEmI3PuX9xkM%3D


People like clean, clear water, and SAV promotes water clarity – this 
promotes local tourism revenue and increased property values. 

Why is SAV so Important? 



Submerged Aquatic Vegetation 
Outcome

-Sustain and increase the habitat 
benefits of  SAV in the Chesapeake 
Bay. 

-Achieve and sustain the ultimate 
outcome of  185,000 acres of  SAV 
Bay-wide necessary for a restored 
Bay.

-Progress toward this ultimate 
outcome will be measured against 
a target of  90,000 acres by 2017 and 
130,000 acres by 2025.

Chesapeake Bay Program SAV Goal:  
185,000 acres of  SAV Bay-wide



http://web.vims.edu/bio/sav/

-Bay-wide Aerial Survey, conducted by VIMS annually May-Oct
-180+ flight lines using Multispectral imagery, supplemented with satellite 
data
-Ongoing since 1984
-Funded by Federal/State partnership

How do we track progress towards the goal? 



Above the 
2017 SAV 
goal! 
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Progress towards the Bay-wide SAV goal 

90,000 acres = 2017 goal 

130,000 acres = 2025 goal

185,000 acres  = ultimate goal
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92 CBP Segments, each with their own SAV goal

The Susquehanna Flats are in  
segment CB1TF2; the segment SAV 
goal is 12,149 acres. 

CB1TF2 = Chesapeake Bay 1, Tidal Fresh 2



Susquehanna Flats SAV: Maxed at 14,194 acres in 2008

https://www.vims.edu/research/units/programs/sav/access/maps/index.php
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Susquehanna Flats SAV: Compared to Bay-wide trends

https://www.vims.edu/research/units/programs/sav/access/maps/index.php
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2021 Susquehanna Flats SAV distribution

https://www.vims.edu/research/units/programs/sav/access/maps/index.php
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Susquehanna Flats Lyngbya Study



SAV Fact Sheets 

https://gis.chesapeakebay.net/sav/

Available for each trib on CBP Data Dashboard, CAST, VIMS interactive map



Susquehanna Flats Fact Sheet: CB1TF2 



Get Involved! 

SAV Monitoring, Restoration, and Stewardship



Chesapeake Bay SAV Watchers: 
A Volunteer Monitoring Program for SAV  

Photo: Severn River Association



Chesapeake Bay SAV Restoration Protocol and 
Technical Guidance Manual

https://www.chesapeakebay.net/who/group/submerged_aquatic_vegetation_workgroup



Be an SAV Advocate – Join our upcoming CBSM 
campaign to protect SAV!



Questions? 
brooke.landry@maryland.gov



Chesapeake Bay SAV Workgroup 
Recent Efforts and Campaigns 

-Chesapeake Bay Submerged Aquatic Vegetation – A Third Technical Synthesis

-Chesapeake Bay SAV Watchers – Volunteer Monitoring Program

-SAV Sentinel Site Monitoring Program

-Community Based Social Marketing Campaign

-Technical Guidance Manual and Protocol for Small-scale SAV Restoration
-Modeling Climate Impacts of  Chesapeake Bay SAV (SAV Syn 2.0)

-SAV Fact Sheets (for each river)

-Regulatory and Legislative Review

-STAC Workshop on Microplastic Impacts to Chesapeake Bay (and SAV)

-STAC Workshop to explore satellite data integration into CB SAV Monitoring Program
-International Seagrass Biology Workshop and World Seagrass Conference: Chesapeake Bay 2022

-Updated 2022-2023 SAV Work plan and Management Strategy

http://www.chesapeakebaysavwatchers.com/
https://www.chesapeakebay.net/who/group/submerged_aquatic_vegetation_workgroup
https://gis.chesapeakebay.net/sav/
https://www.chesapeakelegal.org/guides-resources/report-existing-chesapeake-bay-watershed-statutes-and-regulations-affecting-submerged-aquatic-vegetation/
https://www.chesapeake.org/stac/document-library/microplastics-in-the-chesapeake-bay-and-its-watershed-state-of-the-knowledge-data-gaps-and-relationship-to-management-goals/
https://www.chesapeake.org/stac/events/exploring-satellite-image-integration-for-the-chesapeake-bay-sav-monitoring-program-2/
http://www.isbw14.org/
https://www.chesapeakebay.net/documents/22042/iv.e_submerged_aquatic_vegetation_logic_and_action_plan.pdf
https://www.chesapeakebay.net/documents/22042/iv.f_submerged_aquatic_vegetation_management_strategy.pdf


Chesapeake Bay SAV Monitoring: A 3-Tiered Hierarchical 
Integrated and Coordinated Monitoring Approach

https://www.chesapeakebay.net



Chesapeake Bay SAV Sentinel Site Monitoring Program

-Transects surveyed three times 
throughout growing season

- Starting in 2023

- 15 sites, 5 for each SAV community

- Conducted by CB researchers and 
trained watershed organizations

-In-depth data: SAV species, density, 
canopy height, epiphyte loading, shoot 
count, indications of  disease, water 
quality and physical parameters, 
chemical parameters, etc. 

-Identifies causal relationships by 
intensively monitoring drivers of  
change, ecosystem responses, and 
ecological processes 
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