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What	
  does	
  the	
  future	
  hold	
  for	
  
Casco	
  Bay's	
  fringing	
  marshes?	
  

Dr.	
  Pamela	
  Morgan	
  
Department	
  of	
  Environmental	
  Studies	
  

State	
  of	
  the	
  Bay	
  Conference	
  
Tuesday	
  October	
  13,	
  2015	
  
	
  



In	
  Maine,	
  	
  nearly	
  half	
  of	
  the	
  coastal	
  salt	
  marsh	
  area	
  is	
  comprised	
  
of	
  marshes	
  0.2	
  ha	
  (0.49	
  acres)	
  or	
  smaller.	
  

(Jacobson	
  et	
  al.	
  1987)	
  





Why	
  should	
  we	
  care	
  about	
  fringing	
  
marshes?	
  



Provide	
  beauty	
   Protect	
  the	
  shoreline	
   Improve	
  water	
  quality	
  

Base	
  of	
  the	
  food	
  web	
   Nursery	
  for	
  young	
  fish	
   Habitat	
  for	
  birds	
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(Morgan	
  et	
  al.	
  2009)	
  

Fringing	
  marshes	
  absorb	
  wave	
  energy,	
  	
  
protecWng	
  shoreline	
  



What	
  are	
  the	
  threats	
  to	
  fringing	
  marshes?	
  	
  
What	
  do	
  we	
  need	
  to	
  look	
  out	
  for?	
  



Invasive	
  species	
  



Current	
  Day	
  
CondiWons	
  

Low	
  Tide	
  



3	
  Foot	
  Sea	
  
Level	
  Rise	
  

Low	
  Tide	
  

Sea	
  level	
  rise	
  

(Feurt	
  and	
  Morgan	
  2015)	
  



Shoreline	
  development	
  and	
  pollutant	
  runoff	
  



(Morgan	
  et	
  al.	
  2015)	
  





Less	
  plant	
  diversity	
  in	
  marshes	
  adjacent	
  to	
  more	
  developed	
  
shorelines.	
  	
  

13	
  fish	
  and	
  4	
  crustacean	
  species	
  used	
  the	
  marshes	
  	
  

Mummichog	
  biomass	
  was	
  less	
  in	
  marshes	
  adjacent	
  to	
  undeveloped	
  
shorelines,	
  where	
  green	
  crabs	
  were	
  more	
  numerous.	
  	
  
	
  

Median	
  densiWes	
  of	
  nematodes:	
  	
  
Casco	
  Bay	
  =	
  429	
  individuals	
  m-­‐2	
  	
  	
  	
  	
  
York	
  River	
  =	
  12,956	
  individuals	
  m-­‐2	
  

Fewer	
  dipteran	
  larvae	
  and	
  nematodes	
  in	
  the	
  high	
  marsh	
  at	
  
sites	
  where	
  shoreline	
  development	
  was	
  greater.	
  

Green	
  crabs	
  comprised	
  30-­‐97%	
  of	
  the	
  nekton	
  biomass	
  
collected	
  at	
  the	
  18	
  sites	
  

(Morgan	
  et	
  al.	
  2015)	
  



Baseline	
  data	
  
•  Marsh	
  size	
  and	
  elevaWon	
  
•  VegetaWon	
  –	
  plant	
  species	
  diversity	
  &	
  
producWvity	
  

•  Nekton	
  –	
  abundance,	
  diversity,	
  biomass	
  
•  Invertebrates	
  –	
  diversity	
  and	
  density	
  
•  Sediment	
  trapping	
  

(Morgan	
  et	
  al.	
  2015)	
  



Funded	
  through	
  grants	
  from	
  the	
  Casco	
  Bay	
  Estuary	
  Partnership	
  and	
  the	
  U.S.	
  
Environmental	
  ProtecWon	
  Agency	
  Region	
  1	
  

2008	
  

(Hayes	
  et	
  al.	
  2008)	
  



1,160	
  marshes	
  	
  
100	
  acres	
  of	
  marsh	
  covering	
  90	
  miles	
  of	
  the	
  
mainland	
  coastline	
  of	
  Casco	
  Bay	
  

(Hayes	
  et	
  al.	
  2008)	
  



Field	
  survey	
  results	
  

Moderately	
  to	
  heavily	
  impacted	
  marshes	
  
suffered	
  from:	
  	
  
•  Insufficient	
  buffers	
  
•  Physical	
  use	
  and	
  damage	
  to	
  the	
  marsh	
  from	
  
acWviWes	
  such	
  as	
  dock	
  movement,	
  boat	
  
storage,	
  boat	
  wakes,	
  and	
  foot	
  traffic	
  	
  

•  Phragmites	
  australis	
  and,	
  to	
  a	
  far	
  smaller	
  
extent,	
  purple	
  loosestrife	
  (Lythrum	
  salicaria)	
  
in	
  a	
  small	
  number	
  of	
  locaWons	
  

(Hayes	
  et	
  al.	
  2008)	
  



Sustaining	
  Quality	
  of	
  Place	
  in	
  the	
  Saco	
  River	
  Estuary	
  	
  
through	
  Community-­‐Based	
  Ecosystem	
  Management	
  





“The	
  concept	
  of	
  creaWng	
  a	
  resilient	
  social-­‐
ecological	
  system	
  focuses	
  on	
  how	
  the	
  people	
  
living	
  in	
  a	
  place	
  work	
  together	
  to	
  build	
  
relaWonships,	
  support	
  a	
  robust	
  economy,	
  and	
  
protect	
  the	
  natural	
  systems	
  that	
  contribute	
  
to	
  human	
  wellbeing.”	
  	
  

-­‐	
  Feurt	
  and	
  Morgan	
  2015	
  



The	
  Saco	
  Estuary	
  Stewardship	
  Network	
  
	
  Members	
  of	
  the	
  Stewardship	
  Network	
  bring	
  diverse	
  experWse,	
  knowledge	
  and	
  
skills	
  to	
  the	
  work	
  they	
  do	
  that	
  contributes	
  to	
  sustaining	
  the	
  ecosystem	
  services	
  of	
  
the	
  Saco	
  Estuary.	
  

(Feurt	
  and	
  Morgan	
  2015)	
  



Ecological Social 

•  Ecological 
Variability 

•  Acknowledging 
Slow Variables 

•  Diversity 
•  Modularity 
•  Tight 

Feedbacks 

•  Social Capital 
•  Innovation 
•  Overlap in 

Governance 
•  Ecosystem 

Services 

A	
  resilient	
  social-­‐ecological	
  system	
  

Jed	
  Wright,	
  U.S.F.W.S.	
  





Planning	
  for	
  the	
  future	
  of	
  Casco	
  
Bay's	
  fringing	
  marshes	
  

•  Protect	
  and	
  restore	
  marsh	
  habitat	
  within	
  the	
  
context	
  of	
  the	
  watershed	
  and	
  the	
  bay	
  
– Habitat	
  connecWvity	
  	
  
– Shoreline	
  development	
  

•  Monitor	
  and	
  manage	
  invasive	
  species	
  
•  Plan	
  for	
  climate	
  change	
  and	
  sea	
  level	
  rise	
  
– Marsh	
  migraWon	
  
– Living	
  shorelines	
  



hmp://www.vims.edu/newsandevents/topstories/_images/sea_level_plan_art.jpg	
  



hmp://publicradioeast.org/post/living-­‐shorelines	
  

Living	
  shorelines	
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