
 
PIEDMONT/MOUNTAIN SEMIPERMANENT IMPOUNDMENT (MONTANE MARSH 
SUBTYPE)  
 
Concept: Type covers portions of Piedmont and Mountain floodplains affected by impoundment 
by beaver dams, along with the rare small man-made ponds that resemble them.  This includes 
drained impoundments that are still distinguishable from pre-impoundment conditions.   
 
Subtype covers portions of Mountain examples with emergent or non-aquatic herbaceous 
vegetation predominating.   
 
Sites: Floodplains of streams or rivers.  On larger river floodplains, beavers dam sloughs or 
tributary creeks. Beavers generally prefer second order streams (Snodgrass 1997), but can use 
smaller or larger.  Beavers strongly prefer low gradient streams, and most Mountain streams are 
probably too swift for them. Within beaver ponds, the Montane Marsh Subtype typically occurs 
as a zone on the edges, or fills the bed of drained ponds.  Beavers sometimes build small dams 
within entrenched channels, where open water is confined to the channel itself, and in these 
cases, marsh created by the raised water table may occupy a broad part of the floodplain.  
 
Soils:  Can occur on any floodplain or valley bottom soil, though impoundment presumably 
modifies the preexisting soil if the pond lasts very long.  Besides saturation, depletion of oxygen, 
and reduction, the still water of ponds traps sediment; this may allow deposition of relatively 
pure clay over sizeable areas, though this probably is less likely than in the Piedmont or Coastal 
Plain.  Kroes and Bason (2015) noted that ponds could be significant repositories for carbon 
storage, and that, though sediments in channels tend to wash out quickly if the dam is breached, 
sediment stored in floodplains might remain in place for centuries.   
 
Hydrology:  Permanently or seasonally flooded with shallow water, or unflooded but saturated 
on edges and in drained ponds.      
 
Vegetation:  Vegetation is dominated by herbaceous plants. Woody plants may be present with 
sparse to moderate cover, either as surviving trees, shrubs and small trees established on edges 
and on stumps, or young trees and shrubs beginning to invade drained ponds.  The herbaceous 
vegetation tends to be extremely variable among sites and is usually very patchy and 
heterogeneous within sites.  The community as a whole may be quite rich in species in mature 
sites.  Species strongly dominating in patches are less frequent noted than in the Piedmont Marsh 
Subtype.   
 
Plant species that are often abundant include Juncus effusus, Scirpus cyperinus, Sciprus 
expansus, Carex lurida, Carex atlantica, Carex debilis, Carex folliculata, Leersia oryzoides, 
Impatiens capensis, Dulichium arundiuaceum, Mimulus ringens, Chelone obliqua, and Typha 
latifolia.  Sparganium americanum often dominates in drowned channels that have deeper water 
than most of the marsh, but may dominate larger expanses.  Other species that are fairly frequent 
include Boehmeria cylindrica, Dichanthelium clandestinum, Persicaria sagittata, Persicaria 
arifolia, Arisaema triphyllum (including ssp. stewardsonii), Athyrium asplenioides, Bidens 
tripartita, Cinna arundinacea, Epilobium coloratum, Eupatorium fistulosm, Eupatorium 



perfoliatum, Galium tinctorium, Glyceria melicaria, Houstonia serpyllifolia, Hydrocotyle 
americana, Juncus gymnocarpus, Ludwigia palustris, Lycopus virginicus, Osmundastrum 
cinnamomeum, Oxypolis rigidior, Sagittaria latifolia, Rubus allethaniensis, Sambucus 
canadensis, Scutellaria lateriflora, Symphyotrichum puniceum, Thelypteris palustris, and Viola 
cucullata.  Woody species, which may be present in small numbers or as young individuals, 
include Alnus serrulata, Cornus amomum, Rosa palustris, and Spiraea tomentosa.  
 
Dynamics:  See the more extensive discussion of general beaver pond dynamics under the Open 
Water Subtype.  
 
The Montane Marsh Subtype, as defined, has variable dynamics, with some being fairly stable 
zones and others being short-lived natural successional communities.  Marsh vegetation may 
develop quickly when a pond is created or when a pond is drained and exposes formerly flooded 
area.  It will continue to develop and change over time, as additional species colonize and as the 
environment evolves.  Marsh vegetation may also develop gradually from the Open Water 
Subtype, as sediment fills an older pond.  Conversely, the marsh may be slowly or quickly 
colonized by shrubs or tree saplings and develop into the Shrub Subtype. Very little is known 
about the duration of these successional stages within the life of a pond.     
 
A great question remains about the relationship between beaver ponds and mountain bog 
communities. They occupy similar settings in floodplains or stream bottoms, and a number of 
known bogs have been impounded.  Impoundment replaces the bog vegetation with one of the 
subtypes of Piedmont/Mountain Semipermanent Impoundment, but the bog vegetation often 
persists on the edge of the pond and reoccupies the site if the pond drains.   
 
The widespread tendency for Southern Appalachian Bog and French Broad Valley Bogs to be 
invaded by woody vegetation, potentially eliminating the distinctive bog community, has led to a 
frequent interpretation of bogs as early successional communities.  The most likely source of 
sufficient natural disturbance to create such early successional conditions is drained beaver 
ponds.  It is therefore often believed that mountain bogs are created by beaver ponds, and may be 
merely another successional stage of them.  Though evidence is hard to come by, this hypothesis 
in its general form does not seem well supported by observations.  The Montane Marsh Subtype 
shares a number of species with bog communities, but these tend to be the more generalist 
wetland species.  Beaver ponds have a large suite of colonizing (ruderal or early successional) 
species not found in higher quality bogs, though some are found in bogs disturbed by grazing or 
removal of large amounts of vegetation.  Conversely, higher quality bogs have a suite of species 
which are conservative, not characteristic of low nutrient conditions.  
 
While bogs can succeed impoundments if they were present before and if their flora persists on 
the edge, this is not the typical pattern.  Most drained impoundments go from Montane Marsh 
Subtype to Shrub Subtype to forest without becoming a bog.  There is no documented case of a 
place that was not a bog before impoundment becoming one after a pond has drained.  In 
addition, mountain bogs are widely regarded to be more properly considered poor fens, with 
hydrology driven by ground water input.  This is incompatible with the idea of them being a 
typical successional stage of drained beaver ponds.  However, there is a subset of the Montane 



Marsh Subtype that has more bog-like vegetation, perhaps associated with ground water input, 
and it would be worth following more closely the future development of such areas.  
 
Range and Abundance:  Ranked G4?.  This subtype may occur throughout the Mountains.  No 
examples have been described in the foothills region, and it is unclear where the transition from 
Piedmont Marsh to Montane Marsh might occur.  This subtype potentially occurs in Virginia, 
Tennessee, and Georgia.   
 
Associations and Patterns:  This subtype may be either a zone within a complex of other 
subtypes, or may be the only subtype present in drained ponds. In ponds where the dam is 
confined within the stream channel, a Montane Marsh Subtype community with a high water 
table but no standing water, may dominate much of the floodplain.  This subtype likely borders 
some other floodplain community, or an upland, on one side.  Impoundments may be formed in 
Southern Appalachian Bog or French Broad Valley Bog communities, where they may drown 
and replace part or all of the bog, but may coexist beside it for a time.  The bog community will 
often reestablish itself when the pond drains.     
 
Distinguishing Features: Semipermanent Impoundment communities are distinguished by 
vegetation and hydrology affected by impoundment by beavers. Small manmade impoundments 
are included if they produce a similar environment and vegetation, but most reservoirs in the 
Piedmont and Mountains bear little resemblance to natural beaver ponds and should not be 
treated as natural communities. 
 
As presently defined, this subtype includes all examples with emergent or marshy vegetation in 
the Mountain Region. Open water examples in both the Mountain and Piedmont regions, with 
floating aquatic plants or without emergent plants, are classified as the Open Water Subtype. 
Shrub-dominated edge zones and successional ponds are classified as the Shrub Subtype. The 
Montane Marsh Subtype is characterized by substantially different vegetation and flora than the 
Piedmont Marsh Subtype, with more forbs and Carex species, sometimes flora shared with bogs, 
and without the many species of Coastal Plain affinities that can be present in the Piedmont.  
Species in the Montane Marsh Subtype but scare or absent in the Piedmont Marsh Subtype 
include Carex atlantica, Carex debilis, Carex folliculata, Cicuta maculata,  Scirpus expansus, 
Chelone obliqua, Dichanthelium clandestinum, Eupatorium fistulosum, Eupatorium perfoliatum, 
Glyceria melicaria, Houstonis serpyllifolia, Hydrocotyle americana, Juncus gymnocarpus, 
Osmundastrum cinnamomeum, Oxypolis rigidior, Rubus alleghaniensis, Symphyotrichum 
puniceum, Thelypteris palustris, and Viola cucullata.   
 
Examples in the upper Piedmont are not well known, but should be classified here if their 
vegetation better matches this subtype than any of the Piedmont subtypes. 
 
Variation:  This subtype is extremely variable among sites and often extremely heterogeneous 
within sites. While this variation is not well sorted out, two variants are provisionally proposed: 

1. Typic Variant, consisting of typical early successional and generalist wetlands species. 
2. Boggy Variant, containing Sphagnum and other species shared with mountain bogs, such 

as Carex folliculata, Carex atlantica, and Osmundastrum cinnamomeum.  This seems to 



be associated with acidic seepage.  It could also apply to former bogs which were 
drowned by a beaver pond but retain some of their bog flora.   

 
There may be merit in distinguishing zonal and successional variants, as is done for the Piedmont 
Marsh Subtype and Shrub Subtype, but there is less information on these variations in the 
Mountains.   
 
Comments:  As defined, this is an extremely variable and heterogeneous community.  The NVC 
association synonymized below was created to represent beaver pond marshes of the Southern 
Blue Ridge.  Other associations, such as Juncus effusus Seasonally Flooded Herbaceous 
Vegetation (CEGL004112); Scirpus cyperinus Seasonally Flooded Southern Herbaceous 
Vegetation (CEGL003866); and Typha (angustifolia, latifolia) - (Schoenoplectus spp.) Eastern 
Herbaceous Vegetation (CEGL006153),.have been attributed to North Carolina and could 
conceivably be interpreted as applying to a few examples or patches of the Montane Marsh 
Subtype, but should not be used.  Sparganium americanum - (Sparganium erectum ssp. 
stoloniferum) - Epilobium leptophyllum Herbaceous Vegetation (CEGL004510) is another 
beaver pond association attributed to North Carolina. It represents diverse marshy vegetation 
dominated by Sparganium spp. in states to the north. Examples of our Montane Marsh Subtype 
often have small patches of nearly pure Sparganium americanum associated with rivulets, but 
none large enough to merit recognition as a distinct subtype.  
 
Synonyms:  Juncus effusus - Chelone glabra - Scirpus spp. Southern Blue Ridge Beaver Pond 
Herbaceous Vegetation (CEGL008433). 
Ecological Systems: South-Central Interior Small Stream and Riparian (CES202.706); South-
Central Interior Large Floodplain (CES202.705). 
 
Rare species:  Thalictrum macrostylum, Stellaria alsine, Pseudacris brachyphona, Vermivora 
chrysoptera, Glyptemys muhlenbergii 
 
References: 
 
Kroes, D.E. and C.W. Bason.  2015.  Sediment trapping by beaver ponds in streams of the Mid-

Atlantic Piedmont and Coastal Plain, USA.  Southeastern Naturalist 14: 577-595.   
 
Snodgrass, J.W.  1997.  Temporal and spatial dynamics of beaver-created patches as influenced 

by management practices in a southeastern North American Landscape.  Journal of 
Applied Ecology 34: 1043-1056.   
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PIEDMONT/MOUNTAIN SEMIPERMANENT IMPOUNDMENT (SHRUB SUBTYPE)
 G4 
Synonyms: Alnus serrulata Southeastern Seasonally Flooded Shrubland (CEGL008474).  
Ecological Systems: Southern Piedmont Large Floodplain Forest (CES202.324). Southern 
Piedmont Small Floodplain and Riparian Forest (CES202.323). South-Central Interior Small 
Stream and Riparian (CES202.706); South-Central Interior Large Floodplain (CES202.705). 
 
Concept: Subtype covers all Piedmont and Mountain examples with substantial shrub and young 
tree vegetation, including shallow water zones of mature ponds and natural successional 
vegetation of abandoned ponds. The vegetation may vary substantially, but Alnus serrulata, Salix 
spp., and Acer rubrum saplings are most common.  
 
Distinguishing Features: The Shrub Subtype is distinguished by the dominance of shrubs or 
small trees, most often Alnus serrulata, Salix spp., or Acer rubrum, but potentially Viburnum, 
Cephalanthus, Fraxinus, or other species. It is distinguished from floodplain communities that 
would otherwise occupy the site by having different vegetation, usually more uniform and 
wetter, with a more depauperate herb layer or an herb layer composed of shade-intolerant species 
remaining from the pond rather than typical floodplain forest species.  
 
Comments: This subtype as defined covers both Piedmont and Mountain examples. It may need 
to be subdivided when more information becomes available.  
  
The NVC association synonymized with this subtype is problematic, in that it is very broadly 
defined and covers natural and artificial vegetation. Cephalanthus occidentalis / Carex spp. - 
Lemna spp. Southern Shrubland (CEGL002191) could potentially apply to some examples in 
North Carolina, but none are known.  
 
COASTAL PLAIN SEMIPERMANENT IMPOUNDMENT 
 
Sites:  Beaver ponds, blocked embayments, and similar small, old, manmade impoundments with 
similar biota. 
 
Soils:  Unknown.  Soils existing before the impoundment will be modified by flooding and will be 
gradually covered with clayey or mucky sediments.  They are generally not distinguished in soil 
surveys. 
 
Hydrology:  Palustrine, permanently flooded in center, grading outward to the prevailing 
hydrology of the surrounding area. 



 
Vegetation:  Floating or submergent aquatics in interior, with or without zoned emergent 
vegetation at margins and with or without an open of closed canopy of Taxodium spp. or Nyssa 
spp.  May contain remnants of drowned trees.  Herb species may include Polygonum spp., 
Peltandra virginica, Nymphaea odorata, Nuphar lutea, Ceratophyllum spp., Myriophyllum spp., 
Lemna spp., Egeria densa, Elodea spp., Limnobium spongia, Nymphoides spp., Potamogeton spp., 
Utricularia spp., Lemna spp., Pontederia cordata, and Sagittaria spp.  Shrubs include Cephalanthus 
occidentalis, Rosa palustris, and Decodon verticillatus. 
 
Dynamics:  These communities may be subject to severe perturbations at irregular intervals.  Since 
they are located on floodplains, flooding may bring in nutrients and sediment.  Damage or 
deterioration may break the dam and temporarily or permanently drain the pond.  Beavers may 
raise the water level, dig channels, and cut trees.  In the absence of such disturbance, the ponds 
will slowly fill with clayey or mucky sediment and be invaded by trees. 
 
Range:  Throughout the Coastal Plain. 
 
Associations:  Grades into Small Stream Swamp or Cypress--Gum Swamp communities at the 
upper end.  Borders similar communities below the dam.  May border either upland or floodplain 
communities on the sides. 
 
Distinguishing Features:  Coastal Plain Semipermanent Impoundments are separated from 
surrounding floodplain communities by the occurrence of permanent or semi- permanent standing 
water.  They are distinguished from Oxbow Lakes by being flooded by impounded water rather 
than occurring in a depression.  They generally are younger and are likely to be suddenly drained.  
Floodplain Pools are usually older and have more regular seasonal fluctuation of water levels.  
Small Depression Ponds occur in depressions in upland areas rather than in floodplains. 

Coastal Plain Semipermanent Impoundments are generally separated from Piedmont/Mountain 
Semipermanent Impoundments by physiographic province.  Sites near the fall zone should be 
classified according to vegetation. 

Man-made ponds are considered part of this category if they are in small to large floodplains, 
are of the same size scale as natural beaver ponds, have been established a long time, and have not 
had the site significantly modified other than by the flooding. 
 
Variation:  Impoundments may vary with age, water depth, and disturbance history.  There may 
be differences between examples in brownwater and blackwater stream floodplains.  The isolation 
of ponds may make accidents of dispersal important factors in flora and fauna present. 
 
Comments:  This category is unusual in that some artificial ponds as well as natural beaver ponds 
are allowed.  Unlike most natural communities, beaver ponds result from relatively recent modifi-
cation of other community types; thus there is the potential for human action to mimic them 
effectively.  In both, the biota consist of species surviving from before impoundment and species 
that are able to colonize in relatively short times.  It is likely that only relatively few man-made 
ponds meet the criteria for inclusion. 

With stable beaver populations, ponds may be maintained for many decades, but will still be 
subject to temporary or permanent destruction of the dams.  Although manmade ponds may not 



strictly be natural, they are similar to the beaver pond environment.  With beaver populations 
reduced, they may have been, and may still be, the primary place where these aquatic natural 
communities survived.  Blocked embayments are rare ponds created by river sediment damming 
a small tributary stream. 



In the Second Approximation, only one Semipermanent Impoundment type was included, and 
the description of it was for the Coastal Plain.  The Piedmont/Mountain type differs from the 
Coastal Plain in climate, flora, and probably flooding dynamics.  The general lack of flood tolerant 
trees such as Taxodium distichum and Nyssa spp. means that Piedmont/Mountain ponds will 
seldom have a significant tree component.  A number of wetland and aquatic herb species are 
restricted to the Coastal Plain, and the Piedmont/Mountain impoundments have lower potential 
species diversity. 
 
Rare Plant Species:  Vascular -- Eupatorium resinosum, Glyceria obtusa, Hottonia inflata, 
Lilaeopsis carolinensis, Ludwigia brevipes, Potamogeton confervoides, Rhynchospora alba, 
Sagittaria isoetiformis; nonvascular -- Sphagnum torreyanum. 
 
Synonyms:  Beaver pond, millpond, blocked embayment. 
 
Examples: 
Creek and Corridor Below Kinney Cameron Lake Natural Area, Beaver Dam Creek-Little Muddy 

Creek Natural Area and other sites on Sandhills Game Land, Scotland and Richmond counties. 
Merchant's Millpond, Gates County (Frost 1982). 
Walker's Millpond, Carteret County (Fussell and Wilson 1981). 
 
References:  Frost (1982), Fussell and Wilson (1983), Lynch (1981). 
 
Sample Plant Communities: 
Nyssa aquatica/Rare aquatic herbs. 
Taxodium distichum-Nyssa aquatica/mixed wetland shrubs 


