
 
FRESHWATER TIDAL WETLANDS 
 
Concept: Freshwater Tidal Wetlands are marshes and swamps that experience regular lunar tidal 
or irregular wind tidal flooding with water less salty than brackish.  Salinity ranges from 
oligohaline to fully fresh, though saltier water may intrude along the bottom of adjacent estuaries 
and saltier water may flood them during storm tides.   
 
Distinguishing Features:  Freshwater Tidal Wetlands are distinguished from all other themes by 
the occurrence of tidal flooding along with vegetation indicative of freshwater or oligohaline 
conditions.  The distinction of Tidal Swamps from riverine swamps can be especially subtle; 
canopies may be the same but often show a composition more intermediate between blackwater 
and brownwater swamps, marking a change from vegetation upstream.  Lower strata are usually 
but not always more diverse.   
 
Tidal Freshwater Marshes are distinguished by dominance by herbaceous or shrub or mixed 
vegetation, with trees present only as sparse canopies (occasionally up to 50% tree cover).  
Floating-leaf aquatic plants (Nuphar spp.) are also included.  The Freshwater Marsh Pool 
community has submerged aquatic vegetation in small areas surrounded by other Tidal 
Freshwater Wetlands.  More extensive submersed aquatic vegetation is not yet represented in this 
classification, but might also be placed within this theme.   Tidal Red Cedar Swamp is 
distinguished by an open canopy of Juniperus silicicola in a matrix of herbaceous vegetation, 
often associated with substantial fine-scale microtopography that allows the species to coexist.  
Tidal Swamps are dominated by trees in closed or open canopies. 
 
Synonyms:  
 
Sites: These communities occur on broad flats and intertidal bands along the shorelines of 
estuaries and tidally influenced rivers.  They range from sea level to a few feet above, depending 
on the tidal range.   
 
Soils:  Soils range from alluvial soils to marsh soils.   They are usually organic but may be 
mucky mineral soils.   
 
Hydrology:  Tidal flooding ranges from lunar to wind tidal.  The distinction between these may 
create important differences in dynamics (Odum, et al. 1984).  In the southern part of the state, 
where barrier islands are short and tidal ranges the highest, semidiurnal lunar (astronomical) tidal 
fluctuations propagate up rivers and creeks upstream of where salt or brackish water floods the 
banks.  Partially this is caused by water damming – the high tide downstream blocking the flow 
of the river’s fresh water.  Penetration of a salt wedge along the bottom of rivers may also push 
fresh or oligohaline surface water into adjacent wetlands without subjecting them to higher 
salinity.  In the northern part of the state, continuous barrier islands and low tidal range in the 
ocean result in little lunar tidal influence.  At the same time, the broader estuaries are more 
subject to effects of persistent winds, which can raise or lower water levels by one or two feet, in 
tidal fluctuations that can then penetrate upstream on tidal creeks and flood adjacent wetlands.  
Wind tidal fluctuations may be slow, but can be observed to be rapid at times.   



 
Water is fresh or oligohaline because of limited exchange with sea water, combined with dilution 
by fresh water from rainfall and river flow.  Freshwater Tidal Wetlands that are closer to 
brackish or salt water may be penetrated by saltier water during unusual events such as storm 
surges, but saltier conditions do not persist.   
 
Vegetation:  Vegetation structure ranges from closed forests to dense tall herbaceous vegetation, 
short dense to sparse herbaceous vegetation, to floating or submersed aquatic plants.  Swamps are 
dominated by combinations of Nyssa biflora, Nyssa aquatica, Taxodium distichum, Acer rubrum, 
and Fraxinus pennsylvanica.  Marshes may be near monocultures of Sporobolus (Spartina) 
cynosuroides, Cladium jamaicense, Typha spp., Zizaniopsis miliacea or a few other species, by 
virtue of the large size and clonal growth excluding smaller plants.  However, they more often are 
more diverse mixtures of other graminoid and broadleaf herbaceous species.  Shrubs, especially 
Morella cerifera, but sometimes Baccharis halimifolia, Persea palustris or other species may also 
be prominent or dominant. Woody vines, especially Toxicodendron radicans may be abundant.  
Freshwater Tidal Wetlands usually contain more plant species than the saltier Estuarine 
Communities, and some subtypes of both Tidal Freshwater Marsh and Tidal Swamp are quite 
diverse.   
 
Dynamics:  Short term dynamics of Freshwater Tidal Wetlands are driven by tidal fluctuations, 
which bring nutrients into the ecosystem and make them more fertile and productive than most 
non-tidal wetlands. An important natural disturbance is occasional penetration of brackish water 
into them, driven by hurricanes and other storms.  Hackney (1990) noted that nor-eastern may be 
more important because they are not accompanied by as heavy rains as hurricanes. Because these 
marshes contain many plant species not tolerant of brackish conditions, much of the vegetation is 
damaged by these events.  The frequency and severity of brackish water intrusion likely is 
responsible for much of the zonation among these communities, which vary in the salt tolerance 
of their dominant species.  Natural shifting of channels and artificial ditching can modify these 
patterns.   
 
Other dynamics may be occurring among different subtypes due to the ability of several 
dominant plant species to spread vegetatively.  These are not well known, but Frost (1989) 
suggested that fire may be important for maintaining some of the lower stature communities such 
as the Oligohaline Low Marsh Subtype from expansion by larger stature subtypes.   
 
Long term dynamics of these communities are driven by the long-standing ongoing rise in sea 
level.  Accumulation of organic or mineral sediment may partly offset these rises, especially in 
those with regular lunar tides and significant tidal currents to move sediment.  Nevertheless, all 
Freshwater Tidal Wetlands should be regarded as in transition to wetter and saltier communities.  
Often this transition is slow, but it may happen abruptly in local areas.  Vegetation that is under 
stress by increased wetness can be killed over sizeable areas by a single salt intrusion event, and 
regenerate as a different community.  Many Tidal Swamps can be seen to be under stress, with 
canopies thinning, individual trees showing reduced crowns, and shrub and herbaceous marsh 
vegetation establishing beneath them.  Vast areas of recently dead swamp can be seen along the 
sounds.   
 



This process can be exacerbated and accelerated by artificial alterations. A recent artificial 
transition from swamp to marsh can often be observed along ditches that are connected to 
estuarine waters.  Hackney (1990) noted that the tidal range of the Cape Fear River estuary has 
increased with each dredging of the shipping channel, that all of the colonial era rice fields were 
in areas now too salty to grow rice, as well as the sea level has risen by nearly a foot there.  He 
also noted that some tidal swamps had trees growing on old stumps, but that nearby old rice 
fields that had no stumps had become marshes.   
 
Comments:  Tidal Freshwater Marsh has more subtypes than any other community type. Most 
occur as zones or as apparently random patches in a mosaic. Many are based on a single 
dominant species that spreads clonally, and it is not entirely clear that they represent anything 
other than the chance spread of clones. Other portions of marsh complexes have mixed 
vegetation that is intermediate between two or more of the subtypes. In particular, the Giant 
Cordgrass, Sawgrass, Threesquare, and Cattail subtypes tend to occur together. The Needlerush 
Subtype also is a major part of this mosaic in the Currituck Sound area. It is unclear if these 
represent stable mosaics or if the subtypes shift over time. With further study, it may be 
appropriate to lump these into a single subtype. However, the relative amounts of each vary, and 
some are absent from particular sites, suggesting some value in attempting to track each 
specifically. The other subtypes are more distinct and are associated with different kinds of sites. 
 
Taxodium distichum / Typha angustifolia Woodland (CEGL004231) and several other tidal 
Taxodium distichum woodlands have been recognized in Virginia and attributed to North 
Carolina. These do not appear to be distinct enough to be appropriate as community elements. 
Taxodium groves may be present in most of the Tidal Freshwater Marsh subtypes. 
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