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Mid Chincoteague Bay-Public Landing Boat Ramp

Presenter Notes
Presentation Notes
Extensive internal marsh loss- drone photos taken 9/4/2023
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Southeast

Headwaters of Newport Bay-Trappe Creek

Presenter Notes
Presentation Notes
Extensive internal marsh loss- drone photos taken 9/4/2023



Presenter Notes
Presentation Notes
Zoom in on areas and point out pondingWe think that a tipping point was reached in the early 2000’s when extensive ponding seemed to occurTalk about the Metonic lunar cycle



Summary of Internal Marsh Loss- Maryland Coastal Bays
UVVR Analysis-USGS

Estimated Estimated
Percent loss Acres lost
UVVR-0.15 UVVR-0.15

Assawoman Bay 1% 21
Isle of Wight 6% 44
St. Martin River 8% 50
Sinepuxent 22% 390
Newport 24% 838
Robins Cr. - Chincoteague 19% 728
Calfpen - Chincoteague 20% 1083
Swan's Gut Creek - Chincoteague 7% 106

Summary of internal marsh loss 3,260 Acres

Presenter Notes
Presentation Notes
Map showing all the 12 digit HUCS in the Coastal Bays. Grey areas indicate the marshes. Marshes total about 17,000 acres. Explain UVVR: USGS Model: Ratio of unvegetated marsh to vegetated marsh. As determined by many peer reviewed studies, a health marsh has a UVVR of 0.15 or less. A marsh that is in a state of degradation has a UVVR of 0.15 or higher. An example is if a 100 acre marsh has 10 acres of unvegetated area the UVVR is 10/90 or 0.11. In this example, the marsh is in the healthy range. 



UVVR UVVR for Horner Farm 
is 0.38 or
28% unvegetated and 
72% vegetated

Presenter Notes
Presentation Notes
Horner Farm map of UVVR



Presenter Notes
Presentation Notes
Peer reviewed Marsh Lifespan Model developed by USGS. Shows the difference in lifespans between MD ditched marshes and VA marshes without ditches. Parameters used to develop the Marsh Lifespan Model: Sea level rise (6mm/year in Ocean City, MD)The ratio of unvegetated marsh vs. vegetated marsh for each marsh unit (UVVR) Elevation of the marsh platformSediment accretion potential



Natural meandering channels 
provide habitat complexity for fish, 
shellfish, birds, and other wildlife

Extensive ponding and marsh die off 
is far less evident in Virginia  
marshes compared to ditched 
marshes in Maryland

Presenter Notes
Presentation Notes
VA marshes lack ditching, are healthy,and  have a much longer projected lifespan.



History of Marsh 
Management

• 90% of the marshes along the Atlantic Coast were ditched in 
the 1930’s for mosquito control and in some places to drain 
the marsh for hay production and grazing.

• Some ditches were re-dug using mechanical means in the 
1960’s and 1970’s. 

• We now understand that ditching has several negative 
effects and set in motion significant and widespread marsh 
decline. 

Presenter Notes
Presentation Notes
Ditching in the 1930’s set in motion log term marsh decline. 



Ditching Effects

• Initially, ditching dried out the 
marshes and the composition 
of marsh plant species shifted

• Drying of the marsh soils 
accelerated the 
decomposition of peat leading 
to less accretion of peat and a 
loss of elevation.

• Small levees form along the 
ditch banks causing ponded 
water in the marsh and marsh 
grass die-off.  

Presenter Notes
Presentation Notes
Initially species more tolerant of drier conditions expanded. Over time, faster decomposition of peat led to a lower elevation marsh platformMajor marsh impacts from the levees that formed along ditches and the associated ponding of water. 



Ditching Effects
• Small levees form along ditches 

trapping water in the marsh and 
killing marsh grasses. 

Levee

Widespread ponding and marsh die-
off caused by ditch bank levees

Presenter Notes
Presentation Notes
Syrup and waffle effectThis phenomenon is widespread up the Atlantic Coast. 



How marshes keep up with rising seas

Suspended sediments

 Marshes build elevation in three ways:
 Accumulation of peat in the root zone
 Accumulation of detritus from previous years leaves on the marsh surface
 By trapping suspended sediment from tides, coastal storms, and upland runoff

Each year, marshes build 
peat as older roots are 
replaced by new roots

Suspended sediments in 
waves and runoff are trapped 

by marsh vegetation

Presenter Notes
Presentation Notes
Peat builds at 3-5mm/year. This can only happen where a functioning, healthy marsh exists. Healthy marsh grasses trap suspended sediment



Marsh Adaptation Strategies

• Marsh Migration:
• Runnels:
• Full Scale Restoration: filling ditches and nourishing low areas with 

sediment, recreating natural marsh channels, planting marsh grasses, 
building small hummocks for marsh bird nesting 

Presenter Notes
Presentation Notes
Marsh Migration: Identifying areas for the marshes to migrate inland. Limited opportunity in the Coastal Bays due to infrastructure adjacent to marshes (Sinepuxent Bay, Assawoman Bay, Isle of Wight Bay). In other areas, adjacent land is not low lying (limited gradual transition zones). Long term solution. Runnels: Small channels designed to drain marsh pools. Relatively inexpensive and simple. Will only work if marsh pools have adequate elevation to support plant recolonization. Most runnel projects require periodic maintenance as runnels can fill in. Likely a short to medium term solution in lieu of SLRFull Scale Marsh Restoration:  Eliminates ditching that set - in motion marsh degradation and restores meandering marsh channels. Expensive and sediment is needed. Permit challenges. Medium to long term solution? Chellenges: permitting, expensive, limited sediment sources. Need dredged or upland sediment. Long term solution



Sea Level Rise Wetland Adaptation Areas
(Maryland Coastal Atlas)

Presenter Notes
Presentation Notes
Marsh migration area: - Much more opportunity in Dorchester, Wicomico, and Somerset Counties in the Chesapeake marshes. Much less potential in the Coastal Bays. 



Marsh Migration 
Areas

Presenter Notes
Presentation Notes
Marsh Migration: Identifying areas for the marshes to migrate inland. Limited opportunity adjacent to the large marshes in the Coastal Bays. Opportunities are limited due to infrastructure adjacent to marshes (Sinepuxent Bay, Assawoman Bay, Isle of Wight Bay). Long term solution. 



Presenter Notes
Presentation Notes
Largest marsh migration area is East of Berlin and West of Ocean City. Should be targeting this area for land conservation. 



Slide by Wenley Ferguson

Runnels

Presenter Notes
Presentation Notes
Runnels: Small channels designed to drain marsh pools. Relatively inexpensive and simple. Will only work if marsh pools have adequate elevation to support plant recolonization. Most runnel projects require periodic maintenance as runnels can fill in. Likely a short to medium term solution in lieu of SLR.



Runnels

Presenter Notes
Presentation Notes
Runnels: Runnel designs are simple- see plan view in left photo. Note the recolonization of marsh grasses in the pool after runnel installation. 
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Rum Pointe Runnel Project



Presenter Notes
Presentation Notes
Full scale marsh restoration at Croppers Island. While the lifespan analyses is very helpful, it doesn’t tell the whole story as many of the marsh segments are already well over 50% unvegetated. These segments are highly ecologically degraded and are not useful to high marsh nesting birds like the salt marsh sparrow or black rail. 



Thank You
Questions?

Rich Mason: USFWS 
Cell: 410-588-6007 
Email: rich_mason@fws.gov



Messaging and Outreach: We need to develop sound bites that are scientifically accurate  much like they did in the Mississippi 
Delta: “One football field of marsh loss/day.” Or “Bird populations reduced by 3 billion since 1970.” 

Grow the Coastal Bays Marsh Initiative: A sustained and coordinated effort to restore and protect coastal marshes. Additional  
support from federal, state, and local leadership, and NGO’s is needed. 

Funding- A sustained and significant source of funding is needed to make a difference at scale. Can we develop a congressional 
appropriation much like the nutria funding?

Staffing: Additional dedicated staff to work on marsh migration, restoration, and protection. 

Permitting: The Joint Permit Application process is too long. Develop a Regional Letter of Authorization (RLOA) for low-tech work 
like runnelling. Extend permit life to 7 years to allow for dredge material projects.

Sediment: Coordinate sediment needs for marsh thin layer application projects. Refer to sand strategy

Design and Innovation Team: A collaborative team of individuals with diverse expertise (engineers, dredging, social science, 
ecologists, and more) to develop and test new, cost effective, restoration methods. Creativity and problem solving should be at 
the heart of this.

Data Collection: Team of research scientists that track marsh trends, document, and inform restoration team on physical and 
biological outcomes of restoration projects.  University of Maryland Center for Environmental Science wants to be involved. 
University of Maryland Center for Environmental Science wants to be involved. 

     

Recommendations and Needs

Presenter Notes
Presentation Notes
Grow the Coastal Bays Marsh Initiative:  Could be modeled after the effort in the Mississippi Delta. https://mississippiriverdelta.orgFunding: Seeking and securing grant funds is the current method to fund projects. While the near term looks promising for grant funds, this method takes significant staff time in writing and managing the grants- time taken away from restoration design and implementation. Design and Innovation Team: . A term used for this is “Design Thinking”. A global leader in Design Thinking is IDEO (https://designthinking.ideo.com/). The FWS is working on developing this team. 
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