











Climate change is driving changes
in ecosystem conditions
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Coastal Geomorphology Monitoring
at
Cape Cod National Seashore

e (QOcean Shoreline Position (1D)
e Coastal Topography (2D)

e (oastal Landform Elevation Models (3D)



Ocean Shoreline Position
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Coastal Topography






Marindin Profile 189 - Race Point Parking Lot
















































Coastal Landform Elevation Models



» Light is emitted from a rapidly firing laser.

Light
g  Light travels to the ground and reflects
- off objects like dunes and tree branches.
Detection

» A LIDAR system measures the time it

And takes for the light to travel to the object
and back.
anging « Time used to calculate Distance.

e Distance converted to Elevation.
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Status of salt marshes at

Cape Cod National Seashore,
2024

Area of salt
marsh within
park
boundary is
roughly 7%



Net Primary Productivity of Selected Ecosystems
(g/m2/year — amount of photosynthesis

* Very important in biogeochemical cycling of elements and energy



Salt Marsh Fauna - many permanent & part time residents

Invertebrates

American Qyster
Amphipods and Isopods
Atlantic Horseshoe Crab
Black-fingered Mud Crab
Blue Crab

Common Periwinkle
Common Slipper Shell
Fiddler Crab

Grass Shrimp

Green Crab

Hermit Crab

New England Dog Whelk
Northern Rock Barnacle
Razor Clam

Red-beard Sponge
Ribbed Mussel
Soft-shelled Clam
Zooplankton

Fish

American Eel
Atlantic Menhaden
Atlantic Silverside
Bluefish

Fourspine Stickleback
Killifish

Naked Goby

River Herring
Sheepshead Minnow
Squeteague

Striped Bass

Birds

American Black Duck
American Wigeon
Belted Kingfisher
Black-crowned Night Heron
Brant

Bufflehead

Canada Goose
Common Goldeneye
Common Loon

Glossy Ibis

Great Blue Heron

Great Egret

Greater Yellowlegs

Least Tern

Mallard

Mute Swan

Osprey

Red-breasted Merganser
Small Sandpipers

Snowy Egret




Ecosystem Services:

Two-thirds of commercial shellfish and finfish landed in
the U.S. depend on coastal wetlands for nursery and
breeding habitat or on forage fish that breed there

Recreational fishing, hunting, wildlife watching, and

boating in coastal wetlands also contribute significant
economic value




Erosion control — both the
plants and marsh (peat)
platform itself greatly dampen
wave energy



Long term carbon sequestration in peat

Carbon burial rate (gC/m?/year)

Topical forests Boreal forests Temperate Salt marshes Mangroves Seagrasses
forests

* ameliorate (bury) atmospheric CO, (greenhouse gas)



Sea level rise

Industrial

revolution




SLR effects are evident in shifting species
composition of CCNS salt marshes (below: middle
Meadow, Great Island)

e Low marsh (cordgrass — dark areas) has replaced
large amounts of high marsh (salt hay- light areas)
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Sea level rise
pushes high tide

mark landward,
squeezing out
high marsh




Projections of SLR
effects: lower edge
losses and interior
ponding will occur as
well
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Sesarma reticulatum, purple marsh crab









Sesarma-impacted marshes
(bayside only so far)

 All along south coast of New England
and NY, and many spots along the
Atlantic coast

* Earliest evidence of impacts on Cape
Cod 1987 (photographs)



Sesarma-driven alterations in marsh
morphology and hydrology



M 2010
Il 2021

Dramatic
creek
widening
where
Sesarma has
denuded
edge
vegetation



¢ CCNS staff are conducting studies on elevation augmentation/substrate
manipulations to control Sesarma and recover vegetation

« Addition of sand promotes enhanced growth by reducing flooding stress and
render sediments unsuitable for Sesarma burrow construction and
maintenance




Gains in salt marsh habitat - very few opportunities to
migrate inland due to development, or steep slopes, or island
morphology — except in the Province Lands



Best opportunity for new marsh development is
through the Province Lands (already occurring)

N\



Seawater intrusion into
peripheral freshwater
wetlands (esp. Hatches
Harbor) - how can we
effectively manage
migration?



Salt Marsh Restoration

* Herring River — restore up to roughly 900
acres of salt marsh to the Herring River
system.

« Hatches Harbor - Restored roughly 80
acres of salt marsh in the tidally
restricted portion.

« East Harbor - ~ 10 acres






MassDEP eelgrass mapping shows
extensive loss of beds around the
peninsula

NPS surveys show similar results:

e Stability in Provincetown

 Major losses in Wellfleet and Eastham
(Nauset)

e Recovery in Pleasant Bay

- historic
- current




Losses are due to many factors, including:

climate

eutrophication physical
disturbance









From lighthouses to beach parking lots, CCNS has a long
history of relocating resources out of harm’s way.

Today, we are actively monitoring our shoreline, bluffs, and

dunes to help make data-driven decisions and continue to
safely offer public access to these resources.

Herring Cove Beach Nauset Light Beach Coast Guard Beach



From lighthouses to beach parking lots, CCNS has a long
history of relocating resources out of harm’s way.

Today, we are actively monitoring our shoreline, bluffs, and

dunes to help make data-driven decisions and continue to
safely offer public access to these resources.

Marconi Beach
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