








LONG ISLAN D SALT MARSH DYNAMICS 

Dr. Robert Johnson 

Coastal marshes occur as a result of estuarine sedimentation and are 
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now included as a class of distinct landforms. On the south shore of L. I. 
these marshes, originally well south of this area, are superimposed over the 
drowned lower coastal plain that extends seaward as the nearshore continental 
shelf. This region, including past and future sites of salt marsh develop
ment, is underlain by a layer of glacial outwash that has been modified into 
barrier beach-estuarine environments by the rising sea. 

The estuary forms a �p�~�r�t�i�a�l�l�y� enclosed body of water where mainland 
fresh-water and sea water meet to form a region of shallow brackish water 
with variable salinity, water temperature. and sediment load. The Great 
South Bay Estuary System is a 70 mile long ''bar-built estuaryll extending 
from Lawrence in Nassau County to Southampton in western Suffolk. 

Suspended sediments are washed into the estuary by mainland stream 
flows, enter through the inlets from the open ocean, or are picked up and 
resuspended within the system by waves and tidal currents. At any given 
time the total suspended particle load consists of some proportion from all 
three sources. In areas of low energy the settling and accretion of the 
flocculated clays along with intermixed sand produce intertidal flats - vast 
areas of shallow shoals and salt marshes that are drained by channelized 
networks of creeks. leads. and channels. 

Typically there are three distinct types of salt marshes: the first 
(backbeach) type is associated with the ocean and occurs on the backside (in 
this case north) of the barrier island. The second �(�m�a�1�n�l�a�n�~�t�y�p�e� occurs 
on the bay edge of the mainland, and is associated with the fresh-water wet
lands and streams. The third (bay) type occurs as isolated islands or has
socks within the estuary. Sediment transport and deposition account for all 
three types, but each has its own peculiarities. 

The "back beach" on the estuary side of the barrier beach is often 
fairly protected from wave action. Its intertidal zone is covered by water 
containing considerable suspended organic and inorganic particles. The back 
beach may be a relatively fertile area conducive to the establishment of the 
salt marsh cord grass Spartina alterniflora. 

Patches of this tall cord grass soon occupy much of the upper part of 
the intertidal zone and act as effective sediment traps since their stems 
decrease current velocities during the last stages of the high tide. Often 
the increased sedimentation in the proliferating grass may result in a shelf 
at its bay edge. This shelf is short lived as the cord grass fringe extends 
out into the intertidal zone until water depth becomes prohibitive or cur
rents make further outward movement through sedimentation difficult. 
(Marshes are also building out in the bay, although somewhat differently, 
and as bay hassocks and back beach marshes approach each other the bay 
circulation is forced through narrower channels. ) Back beach marshes may 
extend far out into the bay and perhaps even join with bay hassocks if the 
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intermarsh currents are not strong enough to keep them separated. 

Simultaneously, the marsh grass area at the upper end of the intertidal 
zone has continued to receive sediments and is in the process of building up 
to a table-like surface about level with the elevation of the usual high 
tide. Two things now happen: First, deposition slows down since particles 
can only be carried up on the marsh by the highest tides, such as full moon 
(spring) and storm tides. Secondly, salt marsh cord grass is replaced by 
salt meadow cord grass and salt grass (Spartina alternlflora, Spartina 
patens and Distichlis spicata). These secondary plants will dominate the 
marsh as long as it exists, however, a number of other species will invade 
and co~xist with the dominants. 

If the marsh is extensive~ or as it becomes extensive~ a sheet flow or 
movement of outgoing tidal water drains off the marsh. Any slight variat ion 
in the marsh floor at this stage will channelize the outgoing tidal water. 
Erosion will occur and a system of tidal creeks will develop. These creeks 
will reach a depth about equal to the usual low tide elevation. 

If the barrier beach is moving (as is often the case - Wolff~ Article 
A-S-AM) because the source of its maintenance material is waning or being 
transported landward, the entire barrier island may migrate landward over 
the estuary. Proof of such a northerly movement on Loog Island exists in 
the form of salt marsh peat exposures along the ocean front (Wolff, Article 
B-3-AM). Since salt marshes cannot form in the surf area, the wave energy 
associated with the rising sea cuts northward, eroding the older estuarine 
deposits. Ristori al records indicate that extensive back barrier type 
marshes existed behind Fire Island - "hay cutting" expeditions were com
mercially !'easible during the 18th and 19th centuries. Virtually none of 
these marshes still exist. 

ThP b~ck beach marsh can be heavily effected by inlet formation, and. 
in turn, can effect or deter permanent inlet formation. If the marsh is 
extensive, the peat is thick and marsh creek development is not concentrated 
in the area where storm waters have broken through the dunes, the subsequent 
littoral drift will "heal" the break. The break usually occurs outward in 
any case~ A great deal of water will build up in the estuary during these 
extraordinary storms. 

The build up of water is due to low atmospheric pressure during storms 
as well as wind driven water. The tide drops quickly on the ocean side of 
the barrier beach. It drops faster than it can run out through the existing 
inlets and the variation between bay and ocean elevation results in enormous 
outward pressure. If the dunes were breached previously in some area. a 
flood of this extra high water will escape into the ocean at that point, 
tearing its way through the barrier beach sand and c reating a channel which 
may persist for years. 

If an extensive salt marsh protects the back beach it will resist this 
occurrence once the outflowing storm water reaches the upper level of that 
marsh. Salt marsh peat, particularly that formed by the secondary dominant 
plants ~. patens and E.. spicata, is tough, resiliant material. The living 
marsh will take an enormous beating before it disintegrates. This is 
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particularly true if the estuary level is dropping via area subsidence 
and new marsh peat is superimposed on old. The tough. resistant-to
decay root systems of the secondary dominants may be several to many feet 
thick depending on subsidence rates. 

If the marsh is broken at any point the breach through the barrier 
beach will quickly widen as sand washes out to sea. The marsh adjacent 
to the break will be lost as the peat is undercut by a loss of underlying 
sand. This process occurs along every narrow boat channel in the estuary 
as boat wakes undercut the adjacent marshes at low tide. 

From the preceding discussion one can build a case for encouraging 
salt marsh development on the natural areas of Jones Beach and Fire Island 
back beaches. It also seems that cutting mosquito control drainage ditches 
into the back beach marsh is somewhat risky. One might want to encourage 
as complete a marsh coverage in this area as pOSSible; even to the point 
of filling in larger natural waterways and minimizing weak points in this 
system. 

The processes of erosion, sedimentation, and the importance of plants 
in marsh formation and maintenance is easily seen in the developmental 
history of a salt marsh island or hassock. In this second major type of 
salt marsh we can start with the relatively flat bottom of some open water 
portion of the estuary. Presently, and on and off historically, areas of 
bay bottom support heavy growths of eel grass Zostera marina. This species 
is really a pond weed adapted to a saline environment and in no way a true 
grass. It ' flourishes in patches or extended coverages between depths of 
about eight to one feet below mean low water. In deeper water it does not 
receive sufficient light and in very shallow water it is subject to too 
much light and probably too much wave action. 

A patch of eel grass is a sediment trap due to the frictional ''baf
fling effect" of its profuse long thin fronds. In some areas it is possible 
to observe a ridge around the periphery of the patch caused by the concen
tration of particles coming out of suspension as water enters the grass and 
slows down. Eel grass is self-limiting in the sense that the depositional 
process it accelerates leads to depths too shallow to support the plants. 
It is at this point when sediments have brought the bottom elevation close 
to the lower intertidal zone that salt marsh development may begin. typi
cally Spartina alterniflora invades the higher areas and, as in the case of 
the back beach marsh, acts as a sediment trap. Sediments continue to build 
up around the salt marsh cord grass until what was once a patch of submerged 
eel grass is now a young marsh. Usually the marsh will extend bayward, but 
not in a concentric pattern. One side or another will receive more sedi
ments due to the local current patterns and the marsh will build in that 
direction. 

As before, sediments will continue to arrive and marsh elevation 
changes,at first occur rapidly. They occur very slowly as we approach the 
high tide elevation. Once the usual (modal) high tide elevation is reached 
the primary salt marsh cord grass will be replaced by the secondary salt 
meadow cord grass and salt grass (!. patens and~. Spicata again). As this 
table-like surface is extended to the point of significant coverage some 
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sort of channelization of runoff during a falling tide will lead to a t ypical 
dendritic marsh drainage system. Same marsh islands or hassocks are miles 
long and miles wide. They may also Itgrow into" or adjoin back beach marshes 
or mainland marshes. They can never form a complete dam across a bay by 
joining both, since, high current velocities (in a sense caused by the con~ 
strictions of marsh growth) in creeks and arms of bays will prevent this. 

The hassock is a very stable place. It will maintain its elevation 
(which is about equal to the higher high tides) as long as the subsidence 
rate of the area is not too great (or sea level is not rising too quickly). 
Again, the longer the duration of inundation during a tidal cycle the more 
sediments a marsh will receive. As the marsh level approaches that of the 
usual high tide, gains in elevation are minimized. As the marsh level 
approaches that of the highest tides, inundation becomes rare and sedimen
tation is almost non-existent. Thus an equilibrium is reached a few inches 
above the usual high tide "mark." 

Leaving the ecology of the hassocks and forsaking the snails, worms 
and crabs that are very important to marsh stability, we are finally ready 
to discuss the mainland salt marshes. These formerly existed along the 
entire south shore of Long Island's mainland where the outwash plain dips 
into the bay or, conversely on the north side of the Great South Bay Estuary 
System. This gently sloping sandy outwash plain extends north across Long 
Island to the moraines near the North Shore. This outwash that forms so 
much of Long Island is one enormous reservoir of formerly cool. clean water. 
At any Significant depression in the outwash surface the high water table 
(resulting from 40 to 50 inches of annual precipitation) intersected the 
surface as ·a stream. Dozens of relatively constant flowing streams flowed 
south across the outwash to enter the estuary. 

Like the native brook trout the mainland salt marshes of the Great 
South Bay Estuary System are largely gone or going. Unlike the hassocks and 
back beach marshes they were privately owned. Nassau County's mainland salt 
marshes have been planted to cape cads and split levels and Suffolk marshes 
are severely threatened with this development. Recent tidal wetland legis
lation on New York State's part has slowed the process but as Long Island's 
human population continues to grow toward New York City - densities of 
habitation in wetlands will increase and the outlook in the long term 
appears grim. 

These mainland marshes existed as thousands of acres of points of 
marsh between dozens of fresh-water streams entering the bay. Their forma
tion started with the colonization of the intertidal zone by ~. alterniflora. 
The presence of rich sediments of inland origin must have accelerated the 
process of marsh growth and development. One suspects that these marshes 
appeared earlier than the other two types. They were extensive and fringed 
with S. alterniflora when they existed. The immediate areas away from the 
bays and marsh drainage systems were dominated by the shorter· secondary 
dominants. The processes leading to marsh formation and stabilization are 
exactly as described earlier. 

There is one important difference in the equilibriwn vegetation of the 
mainland salt marsh and that is the occurrence of fresh-water marsh vege
tation along the upland border. Often a full blown fresh-water marsh occurs 
in that area. The fresh-water table of the adjacent mainland is often 
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exceedingly close to the surface along the salt marsh mainland border. This 
water tends to move down hill and when confronted by the soils of the salt 
marsh it tends to flow out over it. It is contained in areas away from salt 
marsh plants and their replacement by fresh-water species (or at least 
plants that do well in brackish water of very low and variable salinity). 
These conditions may also occur on a back beach marsh or even a hassock 
where a great deal of dredging spoil was dumped . All that is required is 
a sufficient water shed and the reservoir capacity of sandy soil adjacent to 
a marsh. The interesting thing is that the salt marsh must develop first. 
Recently various agencies on Long Island have had considerable success in 
the artificial development of salt marshes where none previously existed. 

13 . 6 1.8 Leave Tobay Bird Sanctuary and continue west on Ocean 
Parkway to area with construction buildings on left. 

STOP 415. Area for sewage outfall line from Cedar Creek 
Sewage Treatment Plant. 

In order to curtail estuarine pollution, a series of sewage outfall 
lines extending across the bay and beneath the barrier islands into the 
ocean have been proposed - this is one of the first to be completed (1973). 
While there is little that can be observed on the surface, the vegetation 
across the dredged zone (the pipe was 8 feet in diameter) clearly demon
strates the progressive succession of different barrier island species and 
the return of the native flora . 

14.1 0 . 5 Leave the sewage outfall area and, within 0. 5 miles, stop 
at the entrance to Parking Field #9 (now closed to the public). 

STOP #6 . Parking Field #9 of Jones Beach State Park. 

This area is similar to Stop #4. Note the position of the Parking Lot 
versus the line of the primary dunes and the successive zones of berm 
accretion. Originally intended to handle the overflow from neighboring 
Parking Lot #6, after at least two attempts to repair the area, the project 
has been abandoned . The collapse of the southern edge of the parking lot 
was due to undermining by lateral erosion. As with Stop #4, each of these 
areas of extensive erosion are near old inlets. (Wolff - Article A-5-AM.) 

16.1 2.0 Continue west on Ocean Parkway toward the Jones Beach water 
tower. Swing about the traffic circle and follow the signs 
to Parking Field #5 - Administration area. 

16.4 0.3 STOP #7. Parking Field #5 and Administration Area. 

The previous stops have emphasized some of the dynamic natural and man
made changes that are occurring on the barrier islands. Administrative 
personnel will review some of these processes and explain how the L. I. 
State Park Commission, is trying to achieve a balance between the require
ments of the natural environments and the importance of the maintenance and 
development of public recreational resources (Figure 1). Any man-made 
structure has a limited life expectancy, usually measured within 1-3 human 
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generations. Coastal zone management with regard to public recreation 
cannot consider long-range (lOO- year) changes since the demand for recre
ational resources varies within 10-20 year intervals. By working within 
these intervals useful environmenta l and recreation resource management 
policies can be es tablished and these can be modified t o fit the long
term coastal changes. 

16.7 0.3 

17.7 1.0 

19.0 1.3 

Leave Parking Lot #5 and continue west on Ocean Parkway 
toward the West End of Jones Beach. 

Pass Parking Field #13 and In Bnd follow signs to ''West End", 
Parking Lots #1 and #2 . 

Enter Parking Field #2 at West End, go to southwest corner. 

STOP #8 . West End of Jones Beach, Parking Lot #2. 

As with Democrat Point (Stop #1) this area exhibits al l the character
istic features of lateral and vertical sand accretion. The construction of 
t he jetty in the 1950's now provides a ve r y wide beach and a wi de zone of 
dune development . Note in particular the type of vegetation associated 
with these recent dunes . 

Leave Parking Lot #2 and follow the signs to the mainland 
and Meadowbrook Parkway - return to Hofstra University . 
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