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Presenter
Presentation Notes
Natural Resources – definition of resource – something of value, either in and of itself or its function



Water, sand, plants, creatures…

Presenter
Presentation Notes
These are the components of what is a complex set of ecosystems in a dynamic environment. Cape Cod is home to species of both plant an animal that have evolved over thousands of years to adapt to this everchanging salty environment. It’s my job tonight to talk about portions of this system - our coastal resources, based on terminology applied related to regulations. We have labels for them, but they are all part of the larger system and its natural functions.  



Coastal Banks

• Protection from 
storms

• Sustain our 
beaches with sand

Presenter
Presentation Notes
Coastal banks or bluffs are located between the sea and the land. They are elevated landforms that rise up at a steep slope from a beach or marsh well above the projected storm of the century. Because of their location and height they serve as vertical buffers, protecting the land behind them from the surge of storms and waves. They can be vegetated or can appear as this. If fronted by a beach, as shown in this photo, they give up sand / sediment in storm events – referred to as a “sediment source”, and help fortify the beaches in front of them. Vegetation on coastal banks and at the base of coastal banks hold soil against wind and rain erosion, however in storm events, coastal banks will give up sand to the shoreline system. 

These are the two functions that are important to us and we protect coastal banks by regulation to insure these functions. However, this is an ecosystem and coastal banks also provide other benefits.



Wildlife Habitat
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Presentation Notes
An eroding face of a coastal bank can provide the perfect location near feeding areas for cavity nesting birds such as Bank Swallows and Kingfishers. Also home to burrowing small mammals, snakes who hunt them, and overhanging vegetation can provide wonderful cover for fox dens. 



Beaches, Dunes, Barrier Beaches

• Protection 
against storms 
and flooding

• Recreational 
enjoyment

• Economic 
value

Presenter
Presentation Notes
Beaches – the wider and broader a beach, the more protection it offers in reducing wave energy to the land behind it. This photo won’t win any contest, it was taken to illustrate the function of wrack and vegetation on a beach. The wrack is the dead saltmarsh grass from last season that has washed up on the shore. It captures sand, seed/carries it in/provides living medium for plants to thrive. As the plants grow, as the sand blows over them, it hits their leaves and stems causing it to gather around the plant. The plants roots penetrate into the beach for stability which in turn stabilizes that area of beach against low level disturbances. If there’s enough sand blowing around, dunes are built. You may be familiar with the use of snow fencing to build dunes – it works, but plants do it better!  

They serve as a buffer to waves, giving up sand to the beaches and intertidal areas in storm events and protect the mainland from direct impacts.

Dunes are not static – they move. Their ability to give up sand and to reform form windblown and waterborne sand is key to their function in protecting the land behind them. 

We learned of the value of dunes from Sandy where those areas fronted by dunes were less impacted, more resilient than those fronted by manmade structures. 

Two significant barrier beaches that provide important protection to the mainland are Sandy Neck in Sandwich & Barnstable and Nauset in Orleans & Chatham. Barrier beaches can also be much smaller, such as 
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Wildlife Habitat



Tidal Flats
• Reduce wave energy

• Shellfish & other 
invertebrate habitat

• Economic & 
recreational value
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Presentation Notes
And because of the benefit of recreation, Our access to these flats are critical.

CCCE/Woods Hole Sea Grant/SEMAC contracted with the UMASS Center for Marketing Research to conduct an economic survey of the aquaculture industry in Massachusetts. The output of the shellfish aquaculture industry in Massachusetts was valued at approximately $25.4m in 2013, which in turn generated approximately$45.5m in the Massachusetts economy, or 1.79 times the activity.
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Interconnectedness of nature…ribbed mussels, wild oysters, rockweed algae all anchored together, solidifying their stance before the incoming tide. Here, Spartina alterniflora emerges. 
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Presentation Notes
Intertidal area, is home to fiddler crabs and the like. At the right elevation and substrate, Spartina alterniflora – smooth cordgrass takes hold. It is a plant that lives in this niche where it is inundated at every high tide – it has adapted to this difficult place – it has little competition. This is the beginning of the salt marsh. 



Salt Marsh

• Highly Productive Ecosystem

• Protector of  Water Quality

• Storm 
Damage 
Prevention• Carbon Sink

Highly Productive 
Ecosystem 

Storm damage 
prevention & flood 
control

Protector of Water 
Quality - “Kidneys”

Carbon Sink
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Salt marshes are our most productive ecosystem here in the Northeast. They are nursery to a pethora of marine creatures. Freshwater seeps or streams through the marshes, providing brackish conditions where the salt water and freshwater meet. Herring migrate through the streams that pass through the marshes to get to freshwater ponds to spawn and then return to the sea for their adult life. Many birds nest in the salt marshes like the dowitcher. Many waterfowl overwinter in our marshes where there are roots and small crustaceans to eat. Salt marshes are a great foraging area for all manner of predators- river otters.
A lot of BIOMASS is created in a salt marsh – salt marsh plants accumulate sediment and nutrients brougnt in by the tide which helps maintain their elevation. When the plants die, they add to the biomass which is called peat – thousands of years in the making. 
All of the vegetation helps buffer storm surge energy. Accumulated sediments help fortify the shoreline. Flood waters are accommodated. 
Salt marsh vegetation takes up excess  nutrients like nitrogen – to a tipping point. Substrate binds heavy metals and other pollutants. The salt marsh system serves to purify water.
Because is it a wet system, decomposition is slow to happen. And with this anaerobic, oxygen-less environment carbon is held in the roots of the live and dead plants and within the peat. Studies have shown salt marshes are a carbon sink, which means they hold more carbon than they expel as carbon dioxide. Another term is ‘blue carbon’
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Spartina alterniflora dominates what we call LOW MARSH.  As we move landward, elevations change – by inches. There are other plants, that like S. alterniflora, each has developed their own niche, it’s usually an elevation that works for them. Most all cannot deal with constant inundation, rather infrequent flooding by extreme high tides. You can make out different vegetation in this photo- due to undulating shoreline at different elevations.

As we move landward of low marsh  - we encounter what we term as – wait for it - high marsh. This is composed of plants like black grass, spartina patens groundsel bush, 
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Glasswort and sea lavender (Limonium).



Threats to Salt Marsh

• Direct Loss from Development 

• Direct Loss from Agriculture 
• Pollution (count the ways)

• Invasive Species

• Erosion

• Natural Dynamics of the Coast• Hardening of the Shoreline

• Human Use of the Shoreline
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We’ve lost over 36% of our salt marshes on Cape Cod since the 1950s. 



Sea Level Rise
Salt Marsh Migration



Association to Preserve Cape Cod

2015 Inventory of  Salt Marshes on Cape Cod 
with the Best Migration Potential
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Where possible, protect low lying areas, aka Flood Plain



Impediments to salt 
marsh migration
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As with all of these natural resources – when we alter them directly, or degrade them or otherwise diminish their function, we lose these benefits. 
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Loss of beaches
Loss of water access
Loss of intertidal areas 




Questions?
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