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Hatches Harbor

CCNS tidal restoration sites (n=3)

Restoring since 1998
(restricted since 1930s)



East Harbor

Restoring since 2001 (restricted since 1800s)



1,100 acres of tidally-
restricted floodplain

Herring 
River



Lessons learned:

Phragmites

Hatches Harbor (2001)



Lessons learned:

Phrag

70 acres of salt 
marsh created

Hatches Harbor (2018)



• Phragmites likes zone of 10-25 ppt, where it has no interspecific competition but does 
not suffer excessive physiological stress

• Phragmites did not disappear; it moved upslope as this salinity niche moved upslope

• Pre-restoration eradication of Phragmites is preferable if possible



Adjacent terrestrial forest/shrub vegetation has not been impacted 
by restoration (still recovering from deforestation)

2003 2018 (20 yrs of restoration)

old Phrag zone

new Phrag zone

Phrag



Effects of salt-killed standing 
vegetation on salt marsh expansion

Salt-killed Phragmites



Smith, S.M.  2007.  Removal of salt-killed vegetation during tidal restoration of a New England salt 
marsh: effects on wrack movement and the establishment of native halophytes.  Ecological 
Restoration 24:268-273.



cleared controls



2003 – 2 years of 
restoration

2018 – 17 years 
of restoration

East Harbor, 
Truro

Changes occur over long time (but still no shrub/forest 
impacts)



Herring River 





Salt Marsh Migration at CCNS
When vertical accretion lags behind SLR, 
horizontal migration becomes more important 
for survival



Some, but little evidence of marsh migration into terrestrial habitat..

2003 2018

up



Isolated areas of salt marsh intrusion into low lying 
areas (often adjacent freshwater wetlands)



Pleasant Bay responses to sudden changes in hydrology 





No forest changes with rapid rise in tide heights, 
amplitude after barrier beach breaks



1-m of SLR will not influence much 
terrestrial habitat since 1-m doesn’t go 
very far upslope in many cases



Rainfall  (climate change effects on salinity 
conditions at this boundary?)

steep slope gentle slope

At CCNS, land-use not a huge issue, but upland topography is.



All eggs in one basket – prioritize sites

Smith, S.M. in press.  Salt marsh migration potential at Cape Cod National 
Seashore in response to sea level rise.  Journal of Coastal Research 



Thank you!
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