
“Loving The Shore to Death” 
•  History of seaboard settlement
•  Seafood resources (“mariculture”)
•  Moderate “maritime” climate
•  Recreation, beauty, tranquility
•  Cool ocean breezes on hot 
summer days!

Who doesn’t like a room with a water-view? But as my PhD advisor 
Conrad Neumann liked to say…

“If you can see the sea, the sea can see you.”

OC bayside development over marsh, 94th  Street 

OC beachfront  

OC commercial fishing  

“Scenery for Sale”



As in NJ, DelMarVa barrier 
beaches and their leeward 
wetlands are stressed by a 
growing, and seasonally 
explosive population

Source: National Estuarine Program Coastal Condition 
Report (Ch. 3, 2007), EPA

Maryland Coastal Bays Program
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Background 
The total watershed area of the Maryland Coastal

Bays encompasses 175 mi2 and includes more than
117,000 acres of land, 71,000 acres of water, and
280 miles of shoreline (ANEP, 2001b). To the east of
Route 113, the watershed of the Coastal Bays includes
Berlin and Ocean City, MD, as well as parts of Snow
Hill and Pocomoke. The Maryland Coastal Bays make
up one of the richest and most diverse estuaries on the
Eastern Seaboard, with more than 115 species of finfish,
17 species of molluscs, 23 species of crustaceans, 360
species of birds, 44 species of mammals, and countless
foraging/grazing organisms inhabiting these waterbodies
(ANEP, 2001b; Maryland DNR, 2005a). The

Maryland Coastal Bays are characterized as coastal
lagoons with fairly uniform depths (< 10 feet) and rela-
tively long water residence times (Wazniak et al., 2004;
Wazniak and Hall, 2005). Circulation within the Bays is
controlled by wind and tides, and flushing time is very
slow across the system because tidal exchange is limited
mainly to small channels separating the barrier islands.
River inputs are fairly low due to the area’s flat landscape
and sandy soils, and groundwater is a major pathway for
the introduction of fresh water and nutrients to the
Bays. Salinity in the open Bays is similar to seawater,
although portions of the upstream reaches of rivers and
creeks remain fresh (Wazniak and Hall, 2005).
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NEP-coincident coastal counties of the Northeast Coast
region (U.S. Census Bureau, 2001). Population pres-
sures for the MCBP study area are especially high
during the summer months because these beaches and
bays serve as a major recreational center for the nearby
metropolitan areas surrounding Washington, D.C. 
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Figure 3-101. Population of NOAA-designated coastal county
of the MCBP study area, 1960–2000 (U.S. Census Bureau, 1991;
2001).

NCA Indices of Estuarine
Condition—Maryland Coastal
Bays

The overall condition of the Maryland Coastal Bays 
is rated fair based on the four indices of estuarine
condition used by the NCA (Figure 3-102). The water
quality index for the Maryland Coastal Bays is rated
poor, the sediment quality and fish tissue contaminants
indices are rated good, and the benthic index is rated
fair. Figure 3-103 provides a summary of the percentage
of estuarine area rated good, fair, poor, or missing for
each parameter considered. This assessment is based on
data from 47 NCA sites sampled in the MCBP
estuarine area in 2000 and 2001. Please refer to Tables
1-24, 1-25, and 1-26 (Chapter 1) for a summary of the
criteria used to develop the rating for each index and
component indicator. 
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Figure 3-102. The
overall condition of the
MCBP estuarine area is
fair (U.S. EPA/NCA).
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Figure 3-103. Percentage of NEP estuarine area achieving each
rating for all indices and component indicators — Maryland Coastal
Bays (U.S. EPA/NCA).

Worchester County 

Ocean City, MD:
Just you… and 300,000 of your 
close friends enjoying nature on 
a sunny summer weekend!Assa. Isl. 



Fall Line

Ultimate Sourcing of Coastal Plain Sediments =
Ancient Eroded Mountains to the West

Strong 
NE
waves

Atlantic Coastal Plain (ACP) Province



Clastic sediment can “mature” only given sufficient transport 
time and distance – this is generally more available in passive-
margin, broad-shelf settings – like the Atlantic Coastal Plain

Quartz content 
increases…

Transport Imparts Sediment “Maturity”

Alex., VA stream 

Assa., MD beach 



Fenwick (F) and Assateague Island (AI) 
8/1/11 1:05 PMUSA DE MD VA: Coastal Bays
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To see all the details that are visible on the
screen, use the "Print" link next to the map.

Oceanside
(“Windward”
High Energy 

Beaches)

Bayside
(“Leeward” Low 

Energy Marshes)

Windward – Leeward differences: 
Energy-Salinity-Sedimentary Processes-Biota



Maryland’s Barrier Coasts: Fenwick and Assateague Island
Alternative destinies for two “Restless Ribbons of Sand”

Fenwick is a highly 
developed barrier “spit” 
lacking intact dune

Assateague is a true barrier 
island, separated from Fenwick 
since hurricane of 1933 – a more 
natural setting “saved” by the 
Ash Wed. Storm of 1962



Assateague Island – Ocean City Beaches
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The National Park Service assists the U.S. Fish 
and Wildlife Service in interpretation and recreation 
management on the Toms Cove Hook portion of 
Chincoteague Refuge. Refuge regulations apply 
on the Hook.

The 50-mile distance between the north and
south ends of the island takes about 11⁄4 hours 
to drive. We recommend the route shown in red 
on the map.
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Consider exploring the more natural, less-developed scene at Assateague,
and then the more impacted one at Ocean City – a stark comparison!

NPS/AINS



Consider watching the historical NPS video 
called “Saving Assateague” (15 mins)

Available online at: 
https://youtu.be/0BOUq17jDf4  

Or, read the history at: 
https://mdcoastdispatch.com/2015/02/11/assateague-island-marking-50-
years-as-national-park-island-almost-developed-several-times-in-past/ 



Basic Requirements and Services
•  Barrier island systems develop most easily 
on wave-dominated coasts with small to 
moderate tidal range, a relatively low-
gradient shelf, ample sediment supply, and 
stable sea level (so waves can concentrate 
sand into one coherent strip, and allow time 
for vegetated dunes to form – the role of 
vegetation is critical).

•  Barrier islands play an enormous role in 
blocking oceanic swells and storm waves 
from impacting the mainland behind them. 
This natural “wave break” creates a unique 
“leeward” bay setting of lower energy, 
brackish water, and high biological 
productivity in wetlands (sun plus nutrients).

•  Without barrier islands wetlands and 
mainland coasts would be destroyed by the 
daily pounding of open ocean wave energy. 

Roll-over & retreat of Assateague

Post-hurricane
1933 jetties

Post-1933
retrogradation



Wetland ecosystem “services”: 
•  Provide an intricate coastal wave-energy buffer – especially during storms 
•  Soak-up and suppress polluted storm-water runoff (and misc. other garbage) 
•  Sequester excess atmospheric CO2 and local nutrient runoff (especially 
agricultural & septic) – key to reducing algal blooms and coastal “dead” zones 
•  Trap and bind fine soil particles before they enter bays (where they can 
shade submerged aquatic vegetation – the critical “nursery & cafeteria”) 
•  Provide habitat and forage for wildlife – including juvenile fish and crabs   
(2/3 of commercially important fish depend on wetlands at some stage of life) 

Wetlands Matter



Over-development extends to wetlands: 
“Beach Haven West” in NJ was once a pristine wetland 

Development of “Remson Meadows” (behind Long Beach 
Island, NJ) began in the 1950’s. Wetlands Protection Act 
and EPA prevented total destruction of the marsh. 

Note preliminary “finger” canals cut into undeveloped half as well as 
in nearly submerged and recently detached portion to lower right 50% loss 

“Kids today” have no historical 
memory of the nature that 
once was.

There’s a term for this:
“Shifting Baselines Syndrome”

Global loss > 80%



Recent Origin and Evolution
• Fenwick (F) and Assateague Island (AI) were 
formed after the last “Ice Age” (LGM), when 
rising, post-glacial Holocene seas eroded 
sediment from the projecting Delaware 
headlands and that sediment was transported 
southward. 
• In all likelihood the islands were established ca. 
5,000 yrs ago, as rising Holocene seas slowed 
their advance across the gently sloping Atlantic 
continental shelf. Sediment cores indicate their 
relative youth.
• These barrier coasts are continually shifting, as 
wind-whipped waves, longshore currents, and 
rising seas continually move limited inner shelf 
sand across the islands (bayward) and to the 
south (they are inherently dynamic). 
• At the southern end of AI there is a growing, 
hooked portion of the island (Toms Cove, TC) 
where southbound sediments are accumulating  
– one of the few such places.
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